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CURRENT INFORMATION ON ENERGY 


To provide immediate and complete coverage of lit- 
erature related to major Department programs, the 
Office of Scientific and Technical Information pro- 
vides an on-line retrieval system, data bases, and 
current-awareness publications. The Energy Data 
Base (EDB), which contains all unclassified, unlim- 
ited energy and nuclear related information pro- 
cessed by OSTI since 1974, and the Nuclear Sti- 
ence Abstracts Data Base (NSA), which covers 


nuclear information from 1948 through June 1976, 
are available for machine searching using commer- 
cial on-line retrieval systems. All information in the 
publications listed below, plus additional backup 
information, is included in the EDB. Current infor- 
mation being added to the EDB is available for 
on-line searching via the OSTI Automated 
Retrieval System (OARS) accessible to DOE and 


contractors through the Integrated Technical Infor- 
mation System (ITIS). 

The publications described below and access to 
ITIS/OARS are available to Department of 
Energy and contractor components from the Office 
of Scientific and Technical Information, U. S. 
Department of Enezgy, P. O. Box 62, Oak Ridge, 
TN 37831/Telephone (615) 576-1301; FTS 
626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the anal- 
ysis of energy research, conservation, and policy. 
Scope and coverage are limited to substantive arti- 
cles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patenis Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available as 
PB87-946800 from the National Technical !nfor- 
mation Service (NTIS), 5285 Port Royal Road, 


Springfield, VA 22161 on a standing order basis 
through an NTIS Deposit Account. To establish an 
NTIS account, send the minimum $25.00 deposit 
to NTIS, Attn: Customer Accounts. A single issue 
is $12.00 for domestic (North America) and $24.00 
for foreign (outside North America). 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB87-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $70.00 
for domestic subscribers and $140.00 for 
subscribers outside the North American continent; 
a single issue is $8.00 and $16.00, respectively. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $80.00 for domestic (North America) and 
$160.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB87-901000. Acid pre- 
cipitation, including effects and possible control 
measures 


Buildings Energy Technology (BET)-PB87- 
900700. Technology required for energy conserva- 
tion in buildings of all types 


Coal-Based Synfuels (CBS)—PB87-901400. Con- 
version of coal into gaseous or liquid fuels 


Coal Combustion and Utilization (CCU)-—PB87- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB87-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)-PB87-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)-PB87-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB87- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—PB87-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)—PB87-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC/—-PB87-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)—PB87-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB87- 
902900. Management aspects of transport and stor- 
age, waste processing, waste disposal, waste stor- 
age, radioactive effluents, and shipping containers. 


Solar Thermal Energy Technology (STT)-PB87- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB87- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)—PB87-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 


Vienna, Austria, for Atomindex; (2 


» \& 


) International Energy Agency, Biomass Conversion Technical Information Service, 


Dublin, Ireland, for Biomass Adstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for inclu- 


sion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from Bernan Associates—UNIPUB, 
10033-F King Highway, Lanham, MD 20706. The 
cost of an annual subscription, 24 semimonthly 
issues and semiannual and annual cumulative 
indexes, is $355. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 60 IR pounds per year for 
participating countries and 90 IR pounds per year 
for nonparticipating countries. Make checks pay- 
able to the Institute. 


Coa! Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 110 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1987, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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yw ABOUT THE OFFICE OF SCIENTIFIC 

AND TECHNICAL INFORMATION 

The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for sciéntific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 


since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 


control not only DOE-originated information but also - 


worldwide literature on scientific and technical advances 
in the energy field and announces thé source and availabil- 
ity of this information. Although the literature of science 
is emphasized, coverage extends to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 


ergy analysis, and policy-related areas. To accomplish the . 
mission of furnishing centralized s opel for: Departmental * 


elements in managing their scientific and technical infor- 
mation, OSTI builds and maintains computerized data 
bases and disseminates information via computerized 
retrieval systems and announcement publications such as 
abstract journals, bibliographies, and bulletins. Direct 
access to OSTI’s Energy Data Base (EDB) and Nuclear 
Science Abstracts Data Base (NSA) is available to the 
U. S. scientific. community through commercial: on-line 
retrieval systems. Access to these data bases from outside 
the United States is available only through formal 
exchange agreements. The current-year EDB records, 
DOE Research-In-Progress, and various other specialized 
DOE data bases are available to DOE offices and contrac- 
tors and other government -agencies through the OSTI 
Automated Retrieval System tC 

component of the Integrated Technical Information Sys- 
tem (ITIS). In addition to providing access to the OSTI 
on-line systems, ITIS serves as a gateway to other govern- 
ment and commercial systems and provides information 
merging for customized information products. The Office 
of Scientific and Technical Information has developed sys- 
tems to record and communicate energy-related research- 
in-progress information, to track research report deliver- 
ables from DOE contractors, to test and make available 


DOE-funded computer software programs with scientific. 


and management applications, and to produce special pub- 
lications in support of DOE program offices. To manage 
DOE’s technical information resources effectively, OSTI’s 
program is one of continual development and evaluation of 
new information products, systems, and technologies. 


John S. initunaaes 
Secretary 


_Harry L. Peebles 
Director of Administration 


Joseph G. Coyne 
Manager _ 
Office of ‘Scientific and Technical Information" 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 


‘by the U.S. Department of Energy, its laboratories, 


energy centers and contractors. ERA also covers other 


' energy information prepared in report form by federal 


and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

. ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. i 

ERA is available on an exchange basis to universi- 
ties,. research institutions, industrial firms, and publish- 
ers of scientific information. Inquiries should be 
directed to the Office of Scientific and Technical Infor- 
mation, P. O. Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and $182.50 for foreign 
subscribers. A single issue costs $14.00 (domestic) or 
$17.50 (foreign). The cumulative indexes will be avail- 


. able in printed form from the Superintendent of Docu- 


ments, U. S. Government Printing Office, Washington, 


- D. C. 20402, and in microfiche form from the National 


Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161. 





Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 















HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 
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Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 





Author(s) Title Journal citation Date of publication 
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pe ‘Equilibrium and power si constraints on a 





static {Ohmically heated _field-rev configuration 


McKenna, K.F.; Rej, D.J.; TuszewskiyM! (Los Alamos National 
Lab., NM (USA)). tNuclear Fusion; 23: No. 10, 1319-1325 
1983).! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
| are also investigated. 





INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potcntial geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F.. Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 


number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-S22 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AO1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 








STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
M. Catherine Grissom, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch Nuclear Engineering and Physics Research Branch 
Chief, Vacant Chief, Lila Smith 
Scientific Analysts Scientific Analysts 
Polly S. Blackburn, Environmental Sciences James D. Bales, Nuclear Engineering 
D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Atomic, Molecular, and 
Pamela L. Gorman, Chemical Engineering Fluid Physics 
Lynda H. McLaren, Nuclear Fuels and Radio- Douglas Lane, Nuclear Physics 
and Radiation Chemistry Barry C. Steele, Solar Energy 
Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 
Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 


Amy T. Tamura, Fossil Fuels 


and Engineering 
Dennis T. Traylor, Biological Sciences and Biomass 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist Contract Number aad Report Computer Processing Coordinator 
Mona H. Raridon Number Specialist Billy H. Brady 
Ramona N. Nelson 
Corporate Author Specialist International Exchange Coordinator Publishing Coordinator 
Patsy L. Hendricks Charles E. Stuber Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources U. S. Sources 
CEA Centre d’Etudes de Saclay American Institute of Physics 
GIF-sur Yvette Cedex, France New York, NY 
Fachinformationszentrum Department of Commerce 
Energie, Physik, Mathematik GmbH National Technical Information Service 
Karlsruhe, Federal Republic of Germany Springfield, VA 
IEA Biomass Conversion Service 


Jerry M. Thomas and Associates 

Dublin, Ireland Oak Ridge, TN 

IEA Coal Research ; National Aeronautics and Space Administration 
Technical Information Service Scientific and Technical Information Division 
London, England Springfield, VA 

International Atomic Energy Agency National Institutes of Health 

International Nuclear Information System National Library of Medicine 

Vienna, Austria Bethesda. MD 

Nordic Energy Libraries 


Risoe National Library NOVA Information Services Company 
Roskilde, Denmark Commack, NY 
Research Center Plenum Publishing Corporation 
Netherlands Energy Research Foundation New York, NY 
Petten, Holland —, 
University of Tennessee 
United Kingdom of Great Britain and Northern Ireland Graduate School of Library and Information 
Department of Energy Sciences 
London, England Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 


to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
Oak Ridge, TN 37831. 








SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 


scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 

04 Processing 
05 By-Products 
06 Properties 
08 Waste Management 
09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 
30 Transport and Handling 
40 Combustion 
50 Marketing and Economics 
60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 


01 Reserves 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
0S Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05 NUCLEAR FUELS 


09 


13 


OTHER SYNTHETIC AND 
NATURAL FUELS 

01 Hydrocarbon Fuels 

02 Alcohol Fuels 

03 Inorganic Hydrogen Compound 

Fuels 

04 Solid Waste and Wood Fuels 

05 Liquid Waste Fuels 

06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 


01 Reserves 07 Power-Conversion Systems 
02 Geology and Exploration 02 Exploration 

03 Drilling and Production 03 Mining 14 SOLAR ENERGY 

04 Processing 04 Feed Processing 01 Resources and Availability 
05 Products and By-Products 05 Enrichment 03 Economics 

06 Health and Safety 06 By-Products 04 Environmental, Legal, and 
07 Marketing and Economics 07 Fuels Production and Properties Institutional Aspects 

08 Waste Management 


09 Environmental Aspects 
10 Legislation and 
Regulation 
20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


08 Spent Fuels Reprocessing 
09 Transport and Storage 

10 Marketing and Economics 
20 Waste Management 

30 Environmental Aspects 
40 Health and Safety 

50 Regulations 


05 Solar Energy Conversion 

06 Photovoltaic Power Systems 

07 Solar Thermal Power Systems 

08 Ocean Energy Systems 

09 Solar Thermal Utilization 

10 Solar Collectors and Concentrators 
20 Heat Storage 


15 GEOTHERMAL ENERGY 
01 R Status and Assessment 
03 NATURAL GAS 07 ISOTOPE AND RADIATION 02 Geology and Hydrology of 
01 Reserves SOURCE TECHNOLOGY 


02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 


01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 


06 Marketing and Economics 08 HYDROGEN Disposal 

07 Waste Management 01 Production 07 By-Products 

08 Environmental Aspects 02 Storage 08 Geothermal Power Plants 

09 Artificial Stimulation 03 Transport 09 Geothermal Engineering 

10 Legislation and 04 Marketing and Economics 10 Direct Energy Utilization 
Regulation 05 Safety 


20 Transport, Pipelines, and Handling 


06 Industrial and Commercial Use 


20 Geothermal Data and Theory 


30 Properties 07 By-Products 16 TIDAL AND WAVE POWER 
40 Combustion 08 Properties 03 Regulations 
50 Storage 09 Environmental Aspects 04 Economics 


Vv 








16 TIDAL AND WAVE POWER 
(CONT.) 
05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


21 NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


22 NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 

01 Magnetic 

02 Compressed Gas 

03 Pumped Hydro 

04 Capacitor Banks 

05 Flywheels 

06 Thermal 

07 Liquefied Gas 

08 Chemical 

09 Batteries 


29 ENERGY PLANNING AND 
POLICY 

01 Energy Analysis and Modeling 

02 Economics and Sociology 

03 Environment, Health, and Safety 

04 Natural Resources 

05 Research, Development, 
Demonstration, and 
Commercialization 

06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 
Systems 


09 Education and Public Relations 


‘oO 


33. ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 

04 Hybrid Systems 

05 Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


36 MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
03 Composite Materials 
04 Polymers and Plastics 
06 Other Materials 


40 CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


42 ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 
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30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43 PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


52 ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


53 ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


55 BIOMEDICAL SCIENCES, 
BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 








55 BIOMEDICAL SCIENCES, 
; _ BASIC STUDIES (CONT.) 

05 Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 
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1 (CONF-8502140—1) Technical coal chemistry - 
present and future developments. Collin, G. 21 Jan 1985. 37p. 
(In German). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE87750063. 

From Gesellschaft Deutscher Chemiker (GDCH); Dort- 
mund, F.R. Germany (4 Feb 1985). 

A historical survey of coal chemistry is followed by a de- 
scription of the basic processing procedures, such as coking, coal 
gasification and hydrogenation. By distillation, crystallization and 
extraction the coking product hard coal tar is separated into its 
basic components. Coke is chiefly applied in the metallurgical in- 
dustry which is joining together the fields of coal, steel and chemis- 
try. Both the different coal gasification procedures of the 2nd gen- 
eration and hydrogenation are exemplified by typical plants. The 
paper concludes with a discussion of the future prospects of coal 
chemistry. 


2 (DOE/FE/60181—2201) Low-rank coal research. 
Quarterly technical progress January-March 1986. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). Sep 1986. Contract FC21-83FE60181. 290p. 
NTIS, PC A13/MF AO0Ol1; 1; GPO Dep. File Number 
DE87000066. 

The Quarterly Technical Progress Report for the University 
of North Dakota Energy Research Center includes work on gasifi- 
cation waste water treatment and reuse, hydrogen production, 
coal/water slurry preparation, low rank coal liquefaction, SO/sub 
x//NO/sub x/ air pollution control, particulate characterization, 
waste characterization, fine coal cleaning, combustor research and 
ash fouling, fluidized-coal combustion, fuel slurry combustion, ash 
and slag characterization, organic structure, distribution of inorgan- 
ics, physical properties, moisture, supercritical gas extraction, pyrol- 
ysis and devolatilization. (LTN) 
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3 ee oe Isothermal pyrolysis of 
Hanna Coal. Miknis, F.P.; Turner, T.F.; Berdan, G.L. 
(Western Research Inst., Laramie, WY (USA)). Sep 1986. 
Contract FC21-83FE60177. . NTIS, PC A03/MF AO0Ol; 
1; GPO Dep. File Number DE87001769. 

Isothermal pyrolysis experiments have been performed in the 
temperature range 375° to 425°C on a subbituminous coal from the 
Hanna No. 1 seam. The experiments were conducted on 20-g sam- 
ples, using a fluidized sand bath reactor system with a heat-up time 
of approximately 2 minutes to achieve >97% of the isothermal 
temperature. Condensible products were collected at dry-ice tem- 
perature, and noncondensible gases were analyzed using an on-line 
gas chromatograph. This product collection system allowed for ki- 
netic analyses to be made on specific gaseous components, as well 
as for oil evolution. The hydrocarbon gas production was fit to a 
second-order model for the first 50 minutes and to a first order 
model for times in the range 80 to 150 minutes. The oil evolution 
was found to be first order over the range of oil production. Acti- 
vation energies for hydrocarbon gas evolution were found to be be- 
tween 28 to 40 kcal/mole, while for the oil evolution, the activa- 
tion energy was found to be about 50 kcal/mole. Evolution of CO 
and CO, was too rapid to obtain kinetic data for the generation of 
these species. 15 refs., 14 figs., 6 tabs. 


(DOE/LC/ ete crm Theoretical and — 
ae investigations of underground coal gasification. Final 
technical report. R.D.; Krantz, W.B. (Wyoming 
Univ., Laramie (USA)). Jul 1986. Contract AS20- 
82L.C 10887. 104p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86006638. 

Contents of this report include work performed at the Uni- 
versity of Wyoming and the University of Colorado. For the Uni- 
versity of Wyoming these are: (1) statistical correlations; (2) Hanna 
core data analysis; and (3) reverse combustion in Balsa Wood. The 
University of Colorado conducted: (1) reverse combustion studies; 
(2) water-influx modeling studies and applications; and (3) laborato- 
ry core characterization studies. 


5 (DOE/LC/11053—2151) Numerical modeling of 

flow and water quality at underground coal gas- 
ification sites. Final technical report. Contractor, D.N.; El- 
Didy, S.M.A.; El-Ansary, A.S. (Arizona Univ., Tucson 
(USA). Dept. of Civil Engineering and Engineering Me- 
chanics). Z8 Jun 1986. Contract AC20-84LC11053. 188p. 
NTIS, PC AO9/MF A0Ol; 1; GPO Dep. File Number 
DE86001098. 

The purpose of this project was to develop the numerical 
tools to study the flow and water quality problems associated with 
underground coal gasification (UCG) burns. If this new technology 
of energy extraction is to become viable and widespread, then the 
environmental consequences have to be studied, predicted and man- 
aged. One of the ways of doing this is to use numerical modeling of 
flow and water quality to assess the environmental impact after the 
burns have been completed. An environmental manager would like 
to know the distribution and location of the contaminant plume as a 
function of time over a given time span (say 20 years). These nu- 
merical tools will be useful to the manager faced with such prob- 
lems. At the end of the burn, a cavity is formed which could be 
considered empty and dry. The water from the surrounding coal 
seam begins to seep in and the water level in the cavity begins to 
rise, as in a well. The permeability in the cavity will be very large 
and porosity of the rubble in the cavity will be close to unity. Con- 
ditions in the cavity will be unconfined until the water fills the 
cavity and makes the flow confined. In this confined condition, the 
permeability will remain large; however, the storage coefficient will 
be somewhat greater than the value it had during pre-burn condi- 
tions. After the cavity is full, a stage will be reached when flow 
begins to occur out of the cavity. Before this stage, water flows 
into the cavity and the contaminated water stays in the cavity. 
After this stage, the water that leaves the cavity is contaminated. 
This contamination is then advected, dispersed, and decayed and 
sorbed in the coal seam. If all of these parameters are known, then 
numerical modeling will predict the location and magnitude of the 
pollutant plume at any future time. This report describes the nu- 
merical models developed to study this phenomenon. 


6 (DOE/MC/20417—1746) Novel sorbents for high 
temperature regenerative H2S removal. Quarterly report No. 
3, August-October 1984. Flytzani-Stephanopoulos, M.; Ga- 
valas, G.R.; Tamhankar, S.S.; Sharma, P.K. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Dec 1984. Contract AI21- 
83MC20417. 46p. (JPL/D—2040). NTIS, PC A03/MF A0Ol1; 
GPO Dep. File Number DE85007312. 

The overall objective of this program is to develop im- 
proved regenerable sorbents for the high-temperature desulfuriza- 
tion of coal-derived gas streams. The aim is to reduce the H:S 
level, preferably in a single stage, from a few percent down to 1 
ppM. The specific objectives of this project are to synthesize, char- 
acterize and test two classes of sorbents. One consists of eutectic 
mixtures of metal oxides (e.g., ZnO-V20s, CuMoO,-MoOs) in the 
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form of a melt coating the pore surface of a high surface area solid 
support. The second class of sorbents includes unsupported mixed 
oxides, in the form of solid solutions or solid compounds, e.g., Zn- 
Fe/sub x/-O/sub y/, prepared as highly dispersed microcrystalline 
solids. The principal characteristics of both classes of sorbents are 
rapid kinetics of absorption, high absorption capacity and good re- 
generability. During this reporting period, it was scheduled to per- 
form parametric reactor studies with sorbents selected in Phase I of 
the program. From the class of supported molten mixed oxide sor- 
bents, the CuMoQ,-MoO; mixture supported on alumina was 
chosen for its complete H2S removal efficiency and high pre- 
breakthrough sorbent conversion. From the class of unsupported 
oxide solid solutions, both zinc- and copper-containing sorbents, 
ie., ZnFe,O,, CuFe2O,, selected for further study. The parametric 
studies planned for this period included effects of temperature and 
gas composition on sorbent performance, stability and regenerabi- 
lity. Results are discussed. 13 refs., 11 figs., 6 tabs. 


7 (DOE/MC/20417—1749) Novel sorbents for high 
temperature regenerative H2S removal. Flytzani-Stephano- 

ulos, M.; Gavalas, G.R.; Tamhankar, S.S. (Jet om. 
ye Pasadena, CA (USA)). 1983. Contract AI21- 
83MC20417. 38p. (JPL/D—1339). NTIS, PC A03/MF A011; 
GPO Dep. File Number DE85007313. 

The overall objectives of this program are to synthesize, 
characterize and test two classes of regenerable sorbents for high 
temperature (900 tc 1100°K) bulk H2S removal from coal-derived 
fuel gas. (a) The first class of sorbents consists of eutectic mixtures 
of zinc and vanadium oxides coating the pore surface of high sur- 
face area supports; (b) the second class of sorbents includes non- 

stoichiometric mixed meial oxides, e.g. Zn-Fe-O, Zn-Ca-O, Zn-Mn- 
O, prepared by a co-precipitation technique as solid solutions with 
high surface area. The main characteristics of these sorbents are 
rapid kinetics of absorption and good regenerability. The rapid ab- 
sorption kinetics are realized by eliminating or minimizing the re- 
sistance associated with solid state diffusion. The main task planned 
for the first quarter of this program consisted of designing and as- 
sembling a laboratory-scale fixed-bed reactor system, and preparing, 
characterizing and testing several supported molten oxide sorbents. 
As planned, the design and assembly of the reactor system has been 
completed; a sorbent preparation method has been standardized, 
and a number of ZnO/V20; sorbents on alumina supports have 
been tested and characterized. 11 refs., 5 figs., 4 tabs. 


& (DOE/MC/21050—2166) ASPEN simulation of 
environmental control processes, Task 1. Lowell, P.S.; Wilde, 
K.A.; Noblett, J.G. Jr.; Dweck, J.S. (Lowell (P.S.) and Co., 
Inc., ” Austin, TX (USA); Dweck (J.S.), Consultant, Inc., 
Denver, CO (USA)). Jul 1986. ~~ AC21-84MC21050. 
383p. NTIS, PC Al7/MF AO; 1; GPO Dep. File Number 


DE8 
PS. Lowell and Co., Inc. (Lowell and Co.) and Jay S. 
Dweck, Consultant, Inc. GSD) under contract to the US Depart- 
ment of Energy (DOE) Morgantown Energy Technology Center 
(METC) have developed and implemented an aqueous electrolyte 
calculation capability into the ASPEN (Advanced System for Proc- 
ess Engineering) process simulator. This report documents the ef- 
forts of Task 1 which were to implement the basic calculational ca- 
pability. Task 2 involves development of several unit operations 
models and demonstration of the models in simulating environmen- 
tal control processes in coal gasification and shale oil processing 
plants. Task 1 of the project involved several subtasks: selection of 
a chemical equilibrium algorithm; selection of activity coefficient 
algorithms; selection of species for inclusion in the initial implemen- 
tation; collection of required data for the selected species; regres- 
sion of parameters not found in the data collection effort; and in- 
stallation of the chosen algorithms and user interfaces into the 
ASPEN system. The first task of this project has resulted in an ex- 
tremely user-friendly, versatile electrolyte calculation system for 
the ASPEN process simulator. A large body of data has been col- 
lected and entered into ASPEN unary (ELECPP1) and binary 
(ELECPP2) databanks. Nearly 200 components have been included 
in the databanks. The ASPEN Intelligent Electrolyte Calculation 
System requires minimal input by the user. The user is required 
only to enter major species. ASPEN then retrieves additional com- 
ponents from databanks, of which the user may not be aware, but 
which could be extremely important to the simulation. Most com- 
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ponents have complete fundamental data in the databanks. 133 refs., 
29 figs., 37 tabs. 


9 (DOE/MC/22059—2207) Entrained flow gasifica- 
tion at elevated pressure. Quarterly technical progress report 
No, 6 1 Janet August 1986. Hedman, P.O: Smoot, LD. 
ung Univ., Provo, UT (USA). Combustion 
> 1986. Contract AC21-85MC22059. 43p. NTIS, 

PC A03/ A01; GPO Dep. File Number DE8 33. 
The three main tasks of this study are: (1) entrained coal gas- 
ification measurements, which include elevated pressure tests of 
three coal types, investigation of injector design, cold-flow meas- 
urements in simulated gasifier flows, and investigation of advanced 
optical diagnostic that could be applied to gasification 
measurements; (2) improvement of the computer code for gasifica- 
dren Secs ie oeenagaetis = piven oe a 
numerical methods, and comparison of model with ex- 
perimental results for code validation; and (3) application of results 
to industrial and METC needs through technical seminars, expan- 
sion of a detailed data book, and distribution of the code to other 

users, especially METC. 37 refs., 7 figs., 1 tab. 


10 (DOE/METC—86/6042) ee. of the sixth 
annual contractors meeting on contaminant control in coal-de- 
rived gas streams. Markel, K.E.; Cicero, D.C. (eds.). 
(USDOE Morgantown Ener Technolo Center, 
ie 1986. 391p. <CONF-860648-_-). NTIS, A17/MF AOI; 
GPO Dep. File Number DE86001088. 

From 6. annual contractors’ meeting on contaminant control 
in coal-derived gas streams; Morgantown, WV, USA (4 Jun 1986). 

This document contains papers that were presented at the 
Department of Energy's Sixth Annual Contractors Meeting on 
Containment Control in Coal-Derived Gas Streams. The meeting 
was sponsored and hosted by the Department of Energy, Morgan- 
town Energy Technology Center, and was held June 4-5, 1986, at 
the Sheraton Lakeview Conference Center in Morgantown, West 
Virginia. This year’s meeting was attended by 176 individuals from 
industry, academia, national laboratories, the Department of 
Energy, and other governmental agencies. The purpose of this 
Se ee 
high-pressure control technologies for particulate and chemical 
contaminants in coal-derived gas streams. The meeting provided a 
forum for the exchange and dissemination of contaminant control 
information generated under the sponsorship of the Department of 
Energy. The contaminant control technologies and instrumentation 
research have direct application to pressurized fluidized-bed com- 
bustion and coal gasification as well as a number of additional 
Fossil. Energy research programs, commercial and non- 
coal related operations. Selected papers have been entered individ- 
ually into EDB and ERA. 


11 (DOE/PC/60798—12) Catalytic hydrotreatment 
studies with model compounds. report, July 1-Sep- 
tember 30, 1986, Satterfield, C.N.; LaV: V. hu- 
setts Inst. of Tech., Cambridge (USA). t. of Chemical 
Engineering). 1986. Contract FG22-83PC60798. 63p. NTIS, 
PC A04/MF A01; 1; GPO Dep. File Number DE87000295. 

The hydrodeoxygenation of dibenzofuran (DBF) on a sulfid- 
ed NiMo/AlLOs catalyst in the presence of HaS at 350 to 390°C is 
proportional to the partial pressures of hydrogen and DBF. The ap- 
parent activation energy is 67 kJ/mol. At 375°C and 7.0 MPa the 
major products isolated are single-ring hydrocarbons, cyclohexane 
predominating; of double-ring products, cyclohexylbenzene pre- 
dominates. No oxygen-containing species other than water were 
isolated in any significant amount: the first reactions in the hydro- 
deoxygenation of DBF are the rate-limiting steps. The non-sulfided 
catalyst in the presence of hydrogen is much less active and Ci2 
ring products predominate over single ring products. From studies 
of possible intermediates it appears that on a sulfided catalyst two 
pathways operate in parallel for the hydrodeoxygenation of diben- 
zofuran: (1) hydrogenation of DBF to hexahydro DBF, which then 
forms 2-cyclohexylphenol which then reacts to form single ring hy- 
drocarbons; and (2) direct hydrogenolysis through 2-phenylphenol 
without prior ring hydrogenation to form biphenyl and cyclohexyl- 
benzene (a minor route). 24 refs., 25 figs., 6 








eon Volatiles mass transport 
particles of softened coal, Technical progress report, 
1-October 20, 1986. Howard, J.; Hsu, J.S.; age 

. (Massachusetts Inst. of Tech., , Cambridge (USA)). Oct 
1986. Contract FG22-83PC60799. PC A03/MF 
A01; 1; GPO Dep. File Number DE87000958. 

A mathematical model is developed to describe the intrapar- 
ticle effects of unsteady volatiles transport, chemical kinetics of me- 
taplast formation and depletion, and transient plastic behavior in 
softening coal pyrolysis. In the pyrolysis process, coal is converted 
into metaplast and gases via chemical-bond breaking and physical 
melting. The viscous, fluid-like metaplast further decomposes to 
form gases, tar, and coke. The transports of gaseous species to the 

to the bubbles which are originated from the 

in the metaplast phase are related to the plastic behav- 
. The bubbles may grow due to the influx of gaseous vo- 
aS Ne a ee ee ane, 
of bubbles on the particle surface, the tar 

bubbles are released into the ambient. The 


(DOE/PC/60800—11) Active sites in char gasifi- 
cation. Quarterly technical progress report, 1 April-30 June 
1986. Calo, J.M.; Suuberg, E.M.; Hradil, G.; Perkins, M.T.; 
Lilly, W.D. (Brown Univ., Providence, RI (USA). Div. of 

eering). 1986. Contract FG22-83PC60800. 29p. NTIS, 
PC A03/MF A011; 1; GPO Dep. File Number DE87000190. 

This project is concerned with the study of the nature and 
behavior of “active sites” in char gasification. The research strategy 
involves use of model chars produced from the phenol-formalde- 
hyde family of resins. These materials have been chosen since they 
have structural features similar to those in coals, but are much 
“cleaner” in that the concentration of potentially catalytic impuri- 
ties can be maintained at low levels. It should be borne in mind that 
the objective of this work is to study non-catalytic gasification 
processes. In the previous quarterly report, we presented evidence 
that low temperature oxygen chemisorption does not provide a site- 
specific titration of active sites in chars; the uptake of oxygen by a 
cleaned char surface was unquestionably shown to be a function of 
temperature and oxygen partial pressure, and the importance of 
these variables differs from char to char. The fact that “active sur- 
face area” (ASA) determined by various arbitrary methods does 
seem to generally correlate with reactivity, seems to suggest that 
reactivities under various gasification and chemisorption conditions 
are correlated but that mechanisitic inferences cannot necessarily be 
drawn from such data. In the present report, we have extended the 
study of low temperature oxidation of chars, considering mass loss 
as well as oxygen uptake, since the two processes are essentially in- 
separable under a wide range of conditions. This work represents 
more than a simple attempt at trying to learn more about the 
oxygen chemisorption technique; rather it offers the opportunity to 
study the mechanism of oxygen attack on char under conditions 
that allow for better understanding of the fundamental processes. 
For these reasons, this work was performed in the pyrogasifier re- 
actor (developed for CO: gasification reactivity studies), and com- 
plements the ongoing work in the TGA apparatus. 6 refs., 9 figs., 1 
tab. 


14 (DOE/PC/70753—T8) Study of some transition 
metal complexes as process report, June 
1-August 31, 1986. Wilson, B.L. (Texas Southern Univ., 
Houston (USA). t. of Chemistry). 1986. Contract FG22- 
84PC70753. ce a S, PC A02/MF A01; GPO Dep. File 
Number DE87000188. 

During this past quarter, nickel, iron and molybdenum com- 
plexes with poly(pyrazolyl) borate ligands were prepared. Molyb- 
denum complexes are under investigation by infrared and proton 
NMR. Cobalt, zinc and iron complexes were fully characterized 
and tested as coal liquefaction catalysts under various conditions. 
Melting point determinations were made for iron and nickel com- 
plexes and are reported in Table 1. Table 6 lists and compares the 
data for various catalytic liquefaction run on Illinois Number Six 
River King coal in the presence of SRC-II distillate. 3 figs., 6 tabs. 
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15 (DOE/PC/70779—11) Studies of metal/carbon 
surface chemistry, June 1-August 31, 1986. Koel, B.E. (Colo- 
rado Univ., Boulder (USA)). 30 1986. Contract FG22- 
84PC70779. Sp. NTIS, PC Ai A01; GPO Dep. File 
Number DE8 27. 

The purpose of this research is to identify stable surface spe- 
cies formed from molecular adsorption and reaction on metal/ 


gasification. 
Well-defined model catalysts for carbon gasification will be studied 
by vapor depositing alkali and transition metal atoms on carbon 
surfaces. Vibrational spectroscopy using HREELS and photoelec- 
tron spectroscopy of these surfaces are being used to develop an 
atomic-level understanding of the chemical bonding, structure, and 
reactivity of the metal/carbon surface and of the adsorbed molecu- 
lar species. We have successfully demonstrated our ability to obtain 
both high resolution and high intensity vibrational spectra from or- 
dered graphitic carbon overlayers on a Pt (111) surface. These sur- 
faces serve as model substrates for studying surface species relevant 
to coal gasification reactions. We have initiated studies of the effect 
of potassium on these surfaces and begun to identify species that 
can be formed on K/graphite surfaces. 


16 (DOE/PC/80009—T15) Cooperative research in 
liquefaction and generic technology de- 
5, 1986. 
(USA). Inst. 
1986. Contract FC22- 
! . NTIS, PC ‘A04/MF A01; GPO Dep. File 
Number DE87 65. 

The puppose of this project is to support the development of 
generic technology and infratechnology research in support of liq- 
uefaction technology in cooperation with a research consortium, 
the Consortium for Fossil Fuel Liquefaction Science. The proposed 
research spans three activity areas, including generic technology re- 
search, infratechnology research, and support studies. Accomplish- 
ments for this period are presented for the following tasks: (1) bio- 
logically inproved coal structure for better liquefaction of coal 
which covers biologically enhanced coal liquefaction and coal liq- 
uefaction by homogeneous catalysts; (2) co-processing of coal with 
heavy oil and petroleum residuals; (3) liquefaction research in py- 
rolysis, catalysis and coal dissolution; (4) integrated coal liquefac- 
tion/characterization; (5) basic process/resource evaluation; and (6) 
technology assessment and forecasting. (AT) 


17 (DOE/PC/80502—T2) Interactive chemistry of 
coal-petroleum processing. Progress report, March 16-June 
15, 1986. Curtis, C.W.; Guin, J.A.; Tarrer, A.R. (Auburn 
Univ., AL (USA). Coal Conversion Lab.). 1986. Contract 


FG22-85PC80502. 33p. NTIS, PC A03/MF A0l; GPO 
Dep. File Number DE87000015. 

The objective is to investigate the interactive thermal and 
catalytic chemistry of coal-petroleum processing using model com- 
pounds and actual petroleum-coal materials. Major tasks include the 
following: (1) evaluate the thermal chemistry in three different 
model coal-petroleum systems composed of: (a) hydrocarbons; (b) 
hydrocarbons and heteroatoms; and (c) hydrocarbons, heteroatoms, 
and metalloporphyrins; (2) evaluate the catalytic chemistry of coal- 
petroleum processing using three different model systems - hydroar- 
bons, heteroatoms and metalloporphyrins - with selected transition 
metal sulfide catalysts; and (3) evaluate the thermal and catalytic 
chemistry of actual coal-petroleum systems. The work during this 
quarter has focused upon: (1) selection of model coal and petroleum 
systems to be used in reactions involving Tasks 1 and 2; (2) prelimi- 
nary laboratory experiments involving naphthalene hydrogenation 
using high pressure reactors and gas chromatography for analysis 
of the reaction mixtures; (3) teaching a Ph.D. candidate, who will 
be starting imental work next quarter, the basic concepts of 
gas chromatography; and (4) a literature survey concerning the use 
of Mo napththenate in coal liquefaction and coprocessing. This lit- 
erature survey was conducted to help understand the demonstrated 
activity of Mo naphthenate in coprocessing reported in the Decem- 
ber to March Quarterly Progress Report. This report is organized 
by presenting the literature survey entitled “Metal Salts of Naph- 
thenic Acids in Catalytic Coal Liquefaction and Coprocessing” as 
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Part I. Part II is entitled “Selection of Model Systems and Preli- 
mianry Research Results” and consists of how the model com- 
pounds were selected for this work and a description of the prelimi- 
nary experiments. 56 refs., 8 tabs. 


18 (DOE/PC/80907—T3) Reactivity of coal in direct 
hydrogenation processes. Technical progress report, June- 
August 1986, Baldwin, R.M.; Miller, R.L. (Colorado School 
of Mines, Golden (USA). Dept. of Chemical 

and Petroleum Refining). 1986. Contract FG22-85 

29p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87000460. 

Research during the past quarter has focused on formulation 
of preliminary correlations for reactivity. The reaction profile data 
collected during the past 9 months have been reduced via kinetic 
modeling as described previously, and several reactivity definitions 
screened for applicability in single-variable linear reactivity correla- 
tions of the form: Y = a + bX where, Y = reactivity, X = coal 
property, and a,b = regression coefficients. Reactivity definitions in 
terms of the initial reaction rate, point conversion at short reaction 
time, point conversion at long reaction time, pseudoequilibrium 
conversion, and a second-order rate constant have all been exam- 
ined for suitability in these linear expressions. In addition, solvent 
solubility classifications for THF-, toluene-, and pentane-solubles 
have been used in conjunction with the above reactivity definitions 
in order to find the most sensitive and appropriate data set for for- 
mulation of reactivity correlations. None of the simple reactivity 
definitions listed above was found to be satisfactory for producing 
linear models that were highly correlated with basic coal chemical 
and geochemical properties. A new reactivity parameter based on 
the area under the reaction profile curve was developed, tested, and 
found to be superior to all other definitions for reactivity. This pa- 
rameter, when applied to the pentane and toluene-solubles data sets 
yielded superior models that were highly correlated with coal 
properties such as volatile matter, vitrinite reflectance, and atomic 
H/C ratio for the 13 coals in the Exxon suite that have been exam- 
ined to date. 9 refs., 18 figs., 3 tabs. 


19 (DOE/PC/80913—4) Biodegradation and biocon- 
versions of coals by fungi. Quarterly progress report No. 4, 
July 1-September 30, 1986. Ward, B. (Mississippi Univ., Uni- 
versity (USA). Dept. of Biology). 1986. Contract FG22- 
85PC80913. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000916. 

We have continued the screening of 11 more new lignite- 
solubilizing isolates tested for activity on the three different lignites 
as described in previous reports. We have worked on the identifica- 
tion of several strains, especially those which are most active, and 
have narrowed IDs down to possible genera. Samples were collect- 
ed in Colorado of weathered and unweathered subbituminous coals 
of two grades, and a lignite which is different from any already 
tested. We have several goals in mind: to isolate subbituminous- 
solubilizing strains from the subbituminous coals; to test our lignite- 
solubilizing strains on the subbituminous; and to see if we can iso- 
late one or more strains which will solubilize bituminous coals. We 
have tested several of our lignite-solubilizers on the Colorado sub- 
bituminous, and now have good and rapid solubilization on the 
weathered samples of one coal by some, but not all strains tested. 
We are screening all isolates to assess their abilities to solubilize lig- 
nite on the surface of the mycelial mat. We have tested over 20 
strains. We have identified a few strains which, for various reasons 
of culture habit, ease of handling, and rapidity and degree of solubi- 
lization, seem to be good organisms to apply to production of liquid 
product for further study. We have used a qualitative assay (the 
syringaldazine spot color test) for laccase and peroxidase activity 
on both lignite-solubilizers and several strains which will not solubi- 
lize liguite. Of the over 50 strains tested, only 6 gave positive tests 
for laccase, and each of these is an active lignite-solubilizer. Yet 
about 35 lignite-solubilizers tested did not test positive for laccase, 
and of these, one tested positive for peroxidase, and a different one 
gave evidence of catalase. 3 refs., 3 tabs. 








20 (DOE/PC/81201—T4) Microbial removal of or- 


ganic sulfur from coal. Fourth quarterly report, July-Septem- 
ber 1986. Fannin, K.F.; McKinley, V.L.; Maka, A. (Institute 
of Gas Technology, Chicago, IL (USA)). Oct 1986. Con- 
tract AC22-85PC81201. 3p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000592. 

The overall objective of this project is to develop or im- 
prove a microbiological inoculum for the removal of organic sulfur 
from coal and to develop a data base for the conceptual design and 
economic analyses of a process for the microbiological removal of 
sulfur from coal. Several experiments were performed during this 
quarter to evaluate the mixed bacteriai enrichment cultures devel- 
oped from soil with regard to their ability to degrade or partially 
degrade two model compouds, benzothiophene (BT) and diben- 
zothiophene (DBT). Several of the cultures developed, both aero- 
bic and anaerobic, have significantly reduced the concentration of 
BT or DBT in batch culture shake flask experiments, compared 
with sterile controls. Experiments were performed in which cul- 
tures enriched for growth in the presence of BT or DBT were 
transferred to media containing 0.1% or 1.0% (wt/vol) Illinois No. 
6 coal or deashed coal. Coal incubated in the presence of these cul- 
tures for 1 to 3 weeks is currently being analyzed to determine ef- 
fects on organic sulfur components. 


21 (EPRI-AP—4836) Phase in coal conver- 
sion processes. Final report. Chao, K.C. (Purdue Univ., La- 
fayette, IN (USA). School of Chemical Engineering). Oct 
1986. 120p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920031. 

Fluid-phase equilibrium data have been determined in simu- 
lation of coal liquefaction process conditions. Gas-liquid equilibrium 
and liquid-liquid equilibrium of water-containing mixtures have 
been the central interest while some water-free mixtures were also 
investigated. Experimental gas-liquid equilibrum studies were made 
for: hydrogen + water + m-cresol; hydrogen + water + quino- 
line; hydrogen + water + n-decane; methane + water + n-hexa- 
decane; carbon dioxide + water + diethylamine; carbon dioxide + 
1-hexadecene; carbon dioxide + n-propylcyclohexane; carbon diox- 
ide + n-octadecane; carbon dioxide + phenyloctane; and propane 
+ n-butyraldehyde. Mutual liquid-liquid solubilities have been de- 
termined for: water + m-cresol; water + quinoline; water + indo- 
line; water + 1,2,3,4 - tetrahydroquinoline; water + thianaphthene; 
and water + 9,10 - dihydrophenanthrene. The Cubic Chain-of-Ro- 
tators (CCOR) equation of state was modified to extend to strongly 
polar substances. The modified equation was used to correlate the 
new fluid phase equilibrium data of water-containing mixtures. The 
original CCOR equation was used to correlate the vaporization 
equilibrium data of an Illinois coal liquid and a Wyoming coal 
liquid described in our previous report AP-3450. 107 refs., 32 figs., 
19 tabs. 


22 (LBL—21608) Formation of Pag ea 
under conditions representative of condensate waters from 

coal gasification. Grant, T.M.; King, C.J. (Lawrence Berke- 
ley Lab. CA (USA)). May 1986. Contract AC03- 
76SF00098. 81p. NTIS, PC A05/MF A01; 1; GPO Dep. 
File Number DE87000910. 

The Bucherer-Bergs reaction is a likely source of 5,5-dimeth- 
ylhydantoin (5,5-dmh) in coal-gasification condensate waters. The 
reaction rate was studied by means of measurements of concentra- 
tions of 5,5-dmh, acetone, cyanide, ammonia, and carbon dioxide in 
synthetic aqueous solutions. A rate model was derived from a pro- 
posed mechanism, and is consistent with a limited portion of the 
data. Variation of measured cyanide concentrations from values 
consistent with the model initiated a search for side-products. For- 
mate ion was identified as a side-product. A hypothesis was ad- 
vanced to explain deviations from the rate model, but the data 
taken are insufficient to characterize the reaction system fully. The 
data do indicate that the rate of 5,5-dmh formation is probably first- 
order in acetone, in ammonia, and in carbon dioxide. Further, cya- 
nide was indicated as a limiting reagent in process condensates. 48 
refs., 15 figs., 12 tabs. 
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23 (LBL—21702) Catalytic gasification of graphite or 
carbon. Quarterly report, April 1, 1986-May 31, 1986. Heine- 

mann, H. (Lawrence Berkeley Lab., CA (USA)). Jun 1986. 
Contrast ACO03-76SF00098. . NTIS, PC A02/MF AO; 
GPO Dep. File Number DE8 (000896. 

This program is designed to study the basic chemistry of the 
reaction of carbonaceous materials with water in the presence of 
catalysts to produce hydrocarbons and/or synthesis gas. Relatively 
low temperatures are being used. Earlier work has shown that a 
combination of KOH and a transition metal oxide, such as NiO, 
constitutes catalysts superior to either component alone. It is an ob- 
jective of the present task to identify the optimum ratio of the com- 
ponents and to determine the existence and composition of a poten- 
tial catalytic compound, e.g., a potassium nickelate. The applicabil- 
ity of the reactions thus far studied with graphite to char, coke and 
possibly coal will be investigated. Improvements in kinetics will be 
sought and the effect of added gases, such as H2S, CO and O: will 
be researched. 


24 (PB—86-227105/XAB) Status of oil-shale and 

coal-liquefaction projects in the United States. (Applied Man- 

7 ement Sciences, Inc., Silver Spring, MD (USA)). 22 Sep 
1983. 75p. NTIS, PC A04/MF AO 01. 

The report consists of data sheets on the status of individual 
oil-shale and coal-liquefaction projects in the United States. The 
data sheets are grouped into two sections: oil shale projects and 
coal-liquefaction projects. Within each section, the projects are 
grouped according to whether they are projects in operation, under 
construction or proposed, and whether they are active or inactive. 


25 (PB—86-233343/XAB) Fundamental studies on 
coal-gasification mechanisms, Final report, January 198-Janu- 
ary 1986. Zabransky, R.F.; Stock, L.M. (Institute of Gas 
Technology, Chicago, IL (USA)). Feb 1986. 115p. NTIS, 
PC A06/MF AO1. 

Samples of Illinois No. 6 coal were modified by the incorpo- 
ration of methyl, methyl-d3, methyl-(13)C, ethyl, ethyl-d3, propyl, 
propyl-1,1-d2, propyl-3,3,3-d3, allyl, (1-naphthylmethyl), (1-benzyl- 
4-propyl), (benzyl-4-propyl-1,1-d20), and (benzyl-3-propyl) groups 
as both O- and C-alkyl substituents. These samples were then pyro- 
lyzed in a helium atmosphere over a temperature range of 690-850 
C using a wire-screen reactor. The gaseous products were analyzed 
by gas chromatography-mass spectrometry. Comparison of the 
yields and isotope distributions in the methane, ethane, ethene, pro- 
pane, and propene pyrolysis products suggests that these hydrocar- 
bons are formed in multistep reversible reaction pathways as well 
as simple bond homolysis and hydrogen abstraction reaction path- 
ways. The tars that evolved from the pyrolysis of a reductively eth- 
ylated Illinois No. 6 coal were characterized by both field ioniza- 
tion and high resolution mass spectrometry. 


26 Le pn yp cobalt catalysts for the conver- 
sion of synthesis gas to hydrocarbon products. Shamsi, A.; 
Rao, V.U:S.; Gaines, R.J.; Obermyer, R.T.; Schehl, R.R.; 
Stencel, J. M. t. of Ener , Pittsburgh, PA). Industrial 
and Engineering Chemistry, uct Research and Develop- 
ment; 23: No. 5, 513-519(1984). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (Aug 1983). 

Three differently prepared cobalt/ZSM-5 catalysts were in- 
vestigated with respect to physical and chemical properties and to 
activity and selectivity for conversion of synthesis gas. The catalyst 
preparations consisted of the following: (1) direct decomposition of 
CsHsCo(CO): on ZSM-5, (2) impregnation of ZSM-5 with an aque- 
ous solution of cobalt nitrate, and (3) physical admixture of precipi- 
tated cobalt oxide with ZSM-5. At about 3 wt % cobalt loading, 
the first catalyst showed higher dispersion, higher (H2 + CO) con- 
version, and about 10 times higher yield of gasoline-range hydro- 
carbons (g/h) than the catalyst prepared by the other two methods. 
Some Hz and CO chemisorption studies and magnetization measure- 
ments were conducted to measure the average particle diameter. In- 
frared studies of chemisorbed pyridine of these samples indicate 
that ion exchange of Co* for acidic protons occurs in organome- 
tallic-impregnated and ec:sous solution-impregnated catalysts. 18 
references, 6 figures, 4 tables. 
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27 Equilibrium studies of the direct reduction of 
sulfur dioxide by coal. Klinzing, G.E.; Walker, R.J. (Univ. 
of Pittsburgh, PA). Fuel; 63: 1450-1454(Oct 1984). 

The direct reduction of sulfur dioxide to elemental sulfur 
using coal has been studied utilizing models that simulate thermo- 
dynamic equilibrium. Comparison has been made between the com- 
puter models and process results. The results of the analysis indi- 
cate a discrepancy which may be attributable to the manner in 
which samples are taken for analysis. The actual process may be in 
thermodynamic equilibrium. 9 references, 6 figures, 3 tables. 
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28 (DOE/PC/60015—41) og and character- 

ization of coal derived components, 1 July-30 September 
1986. Hurtubise, R.J.; Silver, H.F. (Wyoming Univ., Lara- 
mie (USA). Office of Univ. Research). 7 Oct 1986. Contract 
AC22-83PC60015. lip. NTIS, PC A02/MF A0O1; GPO 
Dep. File Number DE87000825. 

In chromatographic work with chloroform that contained a 
hydrocarbon preservative, it was determined that reproducible re- 
tention times could not be obtained with an amino bonded-phase 
column and hydroxyl aromatic standards. This mobile phase should 
be used with caution. Weight percent data showed that the nonba- 
sic nitrogen compounds in the asphaltenes of F-45 make up most of 
the fraction. Infrared spectral data showed that chromatographic 
nonbasic nitrogen compound fractions contained considerable -NH 
functionality. 2 tabs. 


29 (DOE/PC/70773—7) Macromolecular structure of 
re toe a a ee 1-Oc- 
tober 1, 1986. Larsen, J.W.; Baskar, A.J. (Lehigh Univ., 
Bethlehem, PA (USA). Dept. of Chemistry). 30 Sep 1986. 
Contract FG22-84PC70773. 14p. NTIS, PC A02/MrF A011; 
GPO Dep. File Number DE87000100. 

The data presented here show that hydrogen bonds between 
coal and solvents can be studied directly by monitoring the O-H 
stretching frequency if deuterated solvents are used. The behavior 
is qualitatively that predicted from theromdynamic measurements. 
While the systems are very complex, this technique holds the prom- 
ise of providing quantitative information on relative hydrogen bond 
strengths. 18 refs. 


30 (DOE/PC/70798—T7) Weathering effects on 
structure and reactivity of US coals. Second quarterly report, 
Year 2. Meuzelaar, H.L.C.; Hill, G.R. (Utah Univ., Salt 
Lake City (USA). Biomaterials Profiling Center). [1986]. 
Contract FG22-84PC70798. 16p. NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE87000815. 

In previous reports it was shown that the main gaseous com- 
ponents of the products evoiving during mild coal oxidation (e.g. at 
80°C in air) were carbon dioxide and water. Although the total 
amount evolving as carbon dioxide or water can be measured quan- 
titatively by gas chromatography, the actual fraction of these com- 
ponents directly derived from reactions with ambient air as op- 
posed to CO, and H2O produced by existing oxygen functionalities 
in the coal cannot be determined by this approach. In order to de- 
termine this value and to measure subtle structural changes, Ander- 
son lignite was weathered at 80°C under two different atmospheres 
composed of (21% 1Q. + 79% Nz) and (21% ™O2 + 79% Na) 
and the oxidized coal samples subsequently analyzed by means of 
pyrolysis mass spectrometry (Py-MS). Two different Py-MS meth- 
ods were used; namely time-integrated Py-MS and time-resolved 
Py-MS. Furthermore, computerized multivariate analysis methods 
such as factor and discriminant analysis were used for data reduc- 
tion as well as for the numerical extraction of underlying chemical 
tendencies in the data. The purpose of the experiments reported 
here is therefore to determine the fate of oxygen incorporated into 
the coal from the simulated ambient air as well as the role of preex- 
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isting oxygen functionalities in coal and to elucidate the structural 
changes due to the weathering process. 2 refs., 6 figs., 1 tab. 


31 (DOE/PC/80519—4) Diffusion of gases in coals 
and chars. Quarterly technical progress report No. 4, June 
15-September 14, 1986. Smith, D.M. (New Mexico Univ., 
Albuquerque (USA). t. of Chemical and Nuclear Engi- 
neering). 1986. Contract FG22-85PC80519. 12p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000822. 

Surface areas of 13 PSOC coals have been measured by ni- 
trogen adsorption at 77 K and carbon dioxide adsorption at 273 K. 
The 13 PSOC coals studied include the 8 coals of group A as well 
as 5 additional coals from Group B for which we had suitable 
sample quantity. As discussed in previous reports, nitrogen at 77 K 
will not penetrate micropores and is therefore, a measure of the 
pore surface area for pores greater than or about 2 nm. The exact 
size of the pore size cut-off for which nitrogen cannot enter is not 
precisely known and is presumedly a function of coal chemistry, 
particle size and equilibration time. Surface areas calculated from 
nitrogen adsorption reported in a previous quarterly report were 
for a particle size of <325 mesh. This quarter, we have repeated 
the nitrogen adsorption experiments for a narrower particle size 
range, 325 to 400 mesh, for the eight Group A coals. Surface areas 
were extracted from nitrogen adsorption isotherms using the BET 
theory. Mercury intrusion experiments were conducted on narrow 
cut samples (325 to 400 mesh) of all eight Group A coals using an 
Autoscan-33 scanning mercury porosimeter. NMR pore structure 
analysis was also undertaken during this quarter by taking spin-lat- 
tice relaxation measurements of water contained in the pore space 
of 13 PSOC coals. 


32 (PNL-SA—14231) Development and evaluation of 
supercritical fluid chromatography/mass spectrometry for 
polar and high molecular weight coal components. Chess, 
E.K.; Smith, R.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1986. Contract AC06-76RL01830. Ip. 
(CONF-860961—3). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87000820. 

From Instrumentation, components and materials contrac- 
tors’ —s Morgantown, WV, USA (16 Sep 1986). 

Supercritical fluid chromatography offers the capability of 
separating ‘nonvolatile and thermally labile compounds impossible 
to separate by gas chromatography (GC) and the introduction of 
nonvolatile or thermally labile compounds for mass spectrometric 
and analysis is an important area of research in MS. However, cur- 
rent methods, such as field desorption (FD), desorption chemical 
ionization (DCI), laser desorption (LD), and a suite of particle 
bombardment techniques, such as secondary ion mass spectrometry 
(SIMS) fast atom bombardment (FAB), and ***Cf-plasma desorp- 
tion mass spectrometry (**Cf-PDMS), are subject to difficulties. 
These include: matrix effects, complex mass spectra, responses 
which vary greatly with compound polarity, difficult quantitation, 
spectra which are difficult to predict and interpret, and sensitivity 
to the nature of the substrate support surfaces. The development of 


the DFI interface in our laboratory has resulted in establishing — 


methods for the direct characterization of supercritical fluids and 
has demonstrated the feasibility of the combined capillary column 
SFC/MS. This approach allows relatively high molecular weight 
compounds to be efficiently separated and analyzed, with detection 
limite generally in the picogram range. Our work has shown that 
excellent “soft” chemical ionization (CI) spectra, amenable to quan- 
titation, can be obtained for any compound soluble in a supercriti- 
cal fluid. 8 refs., 3 figs. 


33 Comparative chemical analysis of commercial creo- 
sotes and solvent refined coal-II materials by high resolution 

gas chromatography. Wright, C.W.; Later, D.W.; Wilson, 
BN W. (Pacific Northwest Lab., Richland, WA). HRC and 
CC,- Journal of High Resolution Chromatography and Chro- 
matography Communications; 8: 283-289(Jun 1985). Contract 
AC06-76RL01830. 

The chemical composition of a commercially available creo- 
sote was compared to a direct coal liquefaction product, i.e., sol- 
vent refined coal-II fuel oil blend (SRC-II FOB) using high resolu- 
tion gas chromatography (HRGC). In addition, hydrogenated prod- 
ucts of these materials were studied. Samples were fractionated by 






chemical class on neutral alumina. Those fractions previously 
shown to be the most mutagenic and tumorigenic in laboratory 
bioassays of coal-derived materials were analyzed and compared by 
HRGC and gas chromatography/mass spectrometry (GC/MS). In- 
dividual components were tentatively identified and quantitated. 
Although similar chemical components were present in the creosote 
and SRC-II FOB fractions studied, the creosotes had higher con- 
centrations of heavy molecular weight materials and a lower ratio 
of alkylated to parent polycyclic aromatic compounds than the coal 
liquefaction products. The creosote samples also had a significantly 
higher concentration of components which eluted in the polycyclic 
aromatic hydrocarbon (PAH) chemical class fraction. Amino-substi- 
tuted PAH were present in both nonhydrogenated coal liquid and 
creosote materials. The creosote and SRC-II FOB crudes and nitro- 
gen-containing polycyclic aromatic compound (NPAC) chemical 
class fractions expressed similar microbial mutagenicity. Based on 
chemical analysis data, the predicted tumorigenic potency of the 
creosote in laboratory bioassay systems would be equivalent to or 
greater than the SRC-II FOB. 16 references, 2 figures, 4 tables. 


oe Com; database for the mechanical proper- 
ties of coal. Constantino, M. (Lawrence Livermore National 


* Lab., CA)...Computers and Geosciences; 9: No.. 1, 53-58(1983). 


Contract W-7405-ENG-48. 

A relational database containing experimental data for the 
mechanical properties of US and foreign coals is described. Data on 
the failure curve (compressive strength), hydrostat, Young’s modu- 
lus, shear modulus, Poisson's ratio, bulk modulus, and compres- 
sional and shear wave speeds are included, along with references to 
the original publications. The database contains approximately 50 
references and 5000 data entries. 49 references, 3 tables. 


35 Structure and chemistry of coals: transport and nu- 
cleation processes in mineral metathesis. Fuller, E.L. Jr. 
(Oak Ridge National Lab., TN). Journal of Colloid and 
Interface: Science; 89: No. 2, 309-327(Oct 1982). Contract W- 
7405-ENG-26. 

Microscopic and X-ray analyses were used to study the me- 
tathesis inherent within the organic matrix of two coals of different: 
rank. Sulfides are oxidized within the hydrated matrix, transported 
to the surface of the coal article, further oxidized, and precipitated 
on the coal surface. The effects of water activity (relative humidity) 
and oxygen activity are delineated. The rate of transport and mor- 
phology of the precipitates depends markedly upon the coal litho- 
type and morphology. Structural and chemical inferences are relat- 
ed to previous work on the same materials. 15 references, 8 a 
1 table. 
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36 (DOE/FE/60177—2204) Summary report on phys- 
affected 


ical and chemical treatment of UCG condensate and 
groundwaters. Nolan, B.T. (Western Research Inst., Lara- 


‘mie, WY (USA)). Mar 1986. Contract FC21-83FE60177. 


53p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE87000625. 

Several unit operations were evaluated for ability to treat 
Hanna IVB UCG condensate and UCG-affected groundwaters. 
These treatment processes included coagulation-precipitation, re- 
verse osmosis (RO), ultrafiltration (UF), microporous filtration 
(MPF), and carbon-adsorption with coal and char. The objectives 
of the experiments were to remove colloidal and suspended solids, 
dissolved inorganics, and soluble organics from UCG wastewaters. 
In coagulation-precipitation experiments, a 60 mg/L dose of poly- 
mer Purifloc C-31 resulted in removal of 99.0% of the 2 to 90 pm- 
diameter particles and 92.9% of the acetone-soluble tar from Hanna 
IVB condensate. Similarly, addition of 50 gm/L of polymer 
DEAE-Dextran resulted in removal of 98.3% of the 2-90 ym-diam- 
eter particles and 95.2% of the acetone-soluble tar. Reverse osmosis 
treatment of Hanna groundwater reduced sulfate and total dis- 
solved solids by 99.4% and 98.9%, respectively. Acetone-soluble 
tar was reduced by 77.0% during a UF experiment performed with 
a 50% conversion rate. Removals of soluble organics by UF were 
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negligible, however. Treatment of simulated wastewater by MPF 
with powdered-activated-carbon addition effected much greater re- 
movals of dissolved organic carbon and phenols. Metals were also 
successfully removed by this configuration. Total organic carbon 
(TOC) and phenols in simulated wastewater were effectively ad- 
sorbed onto coal:and char. The TOC removals by adsorbents were 
71.4 to 92.6% with simulated wastewater and 11.2 to 37.5% with 
Hanna IVB condensate. The adsorption of TOC from simulated 
wastewater onto coal was well described by both the Langmuir 
and Freundlich isotherm models. The Freundlich isotherm best de- 
scribed the adsorption of TOC from simulated wastewater onto 
char. The adsorption of contaminants from Hanna IVB UCG con- 


densate was poorly described by both isotherm models. 18 refs., 16 


figs., 12 tabs. 


37 (DOE/PC/81008—T3) Direct sorbent injection for 
combined SO.2/NO/sub x/ removal. technical 
progress report, January-Marck 1986. Dowdy, T.E.; een 
J.M.;. Lee, J.J.; Byrd, S.I. (Tennessee Univ., T 
(USA). Space Inst.). 1986. Contract AC22-85PC81008. Tip. 
NTIS, PC A02/MF A01; GPO Dep: File Number 
DE86016122. 

Th cbnstenstion: of the dhicet suchent tejention tenitiny hes 
contineud . throughout the reporting period. Various parts of the 
system have been operated. Problems that arose with the laser velo- 
cimeter have been solved and it is ready for testing. This report 
gives information about the construction and gives more details on 
the data reduction. 


38 (DOE/PC/81008—T4) Direct sorbent injection for 
combined SO2/NO/sub x/ removal. Quarterly technical 
progress report, April-June 1986. Dowdy, T.E.; Henry, a 
Lee, J.J.; Byrd, S.1.; Giel, T.V.; Millard, W.P. (Tenn 

Univ., Tullahoma (USA). Space Inst.). 1986. Contest 
AC22-85PC8 1008. 47p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE87000778. 

During the April through June 1986 quarter checkout of the 
Direct Sorbent Injection Facility (DSIF) was completed. Initial gas 
and droplet velocity mapping was conducted with the laser velo- 
cimeter equipment, and progress was made in the analytical model- 
ing of the process. Additionally, a test plan was prepared for the 
drying rate and SO, removal tests (Series D and S testing). Includ- 
ed in the preparation of the test plan was the completion of all cal- 
culations required for determining testing conditions and the deter- 
mination of the experimental test matrix. 


39 (EPRI-C%S—3182-Vol.2) Proceedings of the 1982 


trol. Volume 2. Fundamental commer- 
cial, and residential applications. (Electric Power Research 


joint symposium on stationary combustion NO/sub x/ con- 
studies and 


Inst., Palo Alto, CA (USA)). Jul 1983. 471p. (CONF-~ 


8211146—Vol.2). Electric Power Research Institute, 3412 
Hillview Ave., Palo Alto, CA 94304.. File Number 
1184920102. 

From Symposium on stationary combustion NO/sub x/ con- 
trol; Dallas, TX, USA (1 Nov 1982). 

Separate papers are > entered individually into appropriate 
data base. (PSB) 


ds—4884) en of coal emg wastes. 
Fossil Energy Program. Technical progress report, 1 April 
1985-30 June 1985. Burnet, G.; Gokhale, A. (Ames Lab., IA 
ae Jul i985. Contract W-7405-ENG-82. 19p. NTIS, 
A02/MF A01; GPO Dep. File Number DE87000943. 

- This report describes research work in progress on the stabi- 
lization of waste from the mining and cleaning of coal. A survey of 
the literature in the area of coal refuse processing has been con- 
ducted using computerized searches of the Energy Data Base and 
Chemical Abstracts as well as manual scanning of the Chemical 
Abstracts, NTIS and Energy Research Abstracts. Relevant data 
from these sources are being assimilated to augment the present re- 
search efforts. The coal refuse material to be studied has been ana- 
lyzed for major elements, Si, Al, Fe and Ca, using atomic absorp- 
tion: Qualitative information on the mineralogy of the refuse has 
been obtained using x-ray diffraction. Small scale pelletization and 
sintering tests have been conducted on the coal refuse which had 
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been ground to different levels of fineness. Water was used as a 
binding agent and, in the case of coarse refuse, fly ash was added in 
order to form pellets. The coal refuse had to be ground to about 
minus 30 mesh particle size to obtain intact pellets after sintering. A 
laboratory fixed bed reactor system has been designed and built for 
processing green pellets to simulate the treatment occurring in a 
traveling grate furnace. The reactor is heated electrically and se- 
quentially exposes samples to drying, ignition, combustion, — 
ing and cooling. 12 refs., 4 figs., 6 tabs. 


; (S—4905) Stabilization of coal cleaning wastes. 
Fossil since rane Program. Technical progress report, 1 January 
1986-31 March 1986. Burnet, G.; Gokhale, A.; Weier, A.J. 
(Ames Lab., IA (USA)). May 1986. Contract W-7405-ENG- 
82. 17p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000944. 

This report describes current research on the stabilization of 
waste from the mining and cleaning of coal by sintering. The refuse 
used is from subbituminous coal processed in the River King Coal 
Preparation Plant, Freeburg, IL. For the work described in this 
report, the refuse was ground in a single pass through a Holmes 
hammer mill having a screen with 3/16 inch round openings. The 
characterization of this material, including size distribution, elemen- 
tal analysis, carbon and sulfur content, loss of ignition, bulk density, 
and higher calorific value, was completed during this quarter. 
Using a disc agglomerator operated in a continuous manner, green 
pellets were produced from a 75:25 refuse:fly ash mixture with 
water as the only binder and fly ash used as a diluent. The pellets 
formed were examined and subjected to standard durability tests - 
the ASTM drop shatter, the rotap, and the drops-to-failure. When 
sintered in a laboratory combustor at various temperatures, the pel- 
lets were found to be unagglomerated and quite strong, but varying 
somewhat in color. X-ray diffraction was used to explain a relation- 
ship thought to exist between this color variation, composition, and 
the durability of the sintered pellets. Green pellets were also pre- 
pared from a mixture of refuse and FGD sludge with water as the 
only binder. An investigation on how the durability and composi- 
tion of these pellets varied with changes in water addition was also 
completed. 1 ref., 7 figs., 5 tabs. 


42 (ORNL/FETEP—17) Potential environmental and 
health concerns in the disposal of wastewater-treatment solid 
wastes from synthetic fuels facilities. Villiers-Fisher, J.F.; 
Genung, R.K. (Oak Ridge National Lab., TN (USA)). Oct 
1986. Contract AC05-840R21400. 56p. NTIS, PC A04/MF 
AO01; 1; GPO Dep. File Number DE87601584._ - 

The objective of this study was to examine some of the po- 
tential environmental and health concerns that would be associated 
with the codisposal of wastewater treatment solids with the other 
solid wastés generated in synfuels plants. The following conclusions 
were drawn ‘from this study: (1) The- characteristics. of many 
wastewater-treatment solids are largely unknown. An examination 
of the origins of these solid wastes suggests that most should prove 
nonhazardous under:current Resource Conservation and Kecovery 
Act (RCRA) protocols; however, some (e.g., tarry dusts settled 
from raw condensates) should be treated as hazardous until proven 
otherwise, while others (e.g., salts resulting from the evaporation of 
process condensates will definitely be hazardous. (2) Most 
wastewater treatment solids will probably be disposed of along 
with larger volumes of process-derived solid wastes. Connate water 
in the base of each type of landfill (ash, process waste, or codispo- 
sal) may change in character as the contents of the landfill age. (3) 
Wastewater-treatment solids may release previously immobilized 
toxic materials during long-term aging; this phenonenon is unchar- 
acterized. (4) Detection of potential environmental and health con- 
cerns associated with the disposal of wastewater-treatment solids 
via monitoring of codisposal landfills will be impractical due to 
masking phenomena caused by other solids in the landfill. (5) The 
adequacy of all landfill monitoring plans should be reviewed, with 
emphasis on the detection of slow releases of organics and trace 
heavy metals into the environment by the action of wind and rain. 
(6) Establishing data bases: to resolve the uncertainties discussed in 
this study may require the designation of special landfills with care- 
fully controlled components and mixes and the monitoring of such 
landfills over extended periods of time. 67 refs., 2 figs., 10 tabs. 
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43 (PB—86-222205/XAB) Coal recovery from mine 
wastes of the historic longwall mining district of north-central 
illinois. Illinois mineral notes. Khan, L.A.; Berggren, D.J.; 
Camp, L.R. (Illinois State Geological Survey, Champaign 
Usk), 1986. 25p. (IL/SGS/IMN—94). NTIS, PC A02/ 





























~~ of coal from mine wastes produced by historic 
longwall mines in northeastern Illinois was studied as part of a 
project undertaken in 1982 for the Illinois Abandoned Mined Lands 
Reclamation Council. About 100 of these mines operated in the 
Wilmington and La Salle Districts of the Illinois Coal Field be- 
tween about 1870 and 1940; all worked the Colchester (No. 2) Coal 
Seam, using a manual high-extraction mining method. Large sam- 
ples of the three major kinds of mine waste - gray mining gob, 
preparation gob, and preparation slurry - were collected from de- 
posits at nine of the larger mine sites and analyzed to determine 
their general ranges of sulfur, ash, and heating values. Preparation 
gob and siurry from six of the sites had significant combustible con- 
tents, and were evaluated by a simple procedure in which ash anal- 
yses and wet-screening tests were used to determine the washability 
and yield of combustibles to recovery processes. 
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44 (ORNL/FETEP—13) Environmental, health, and 
safety assessments for direct coal liquefaction. Volume 13. H- 
coal and EDS liquefaction processes. Singh, S.P.N. (ed.). 
(Oak Ridge National Lab., TN (USA)). Aug 1986. Contract 
AC05-840R21400. 366p. NTIS, PC A16/MF A01; 1; GPO 
Dep. File Number DE87001583. 

An assessment has been made of the published information 
on the H-Coal and the EDS coal liquefaction processes. The assess- 
ment reviews the information generated as a result of operating test 
facilities (pilot plants and process design units) based on the two 
technologies. The assessment focuses on the environmental, health, 
and safety (EH & S) aspects of each of the technologies and covers 
the following broad areas: process designs of commercial versions 
of the two processes, physical and chemical characterizations of 
various products and effluent streams from the test facilities, occu- 
pational and public health impact studies performed in conjunction 
with the pilot plant operations, and ecotoxicity studies performed 
to study the potential environmental impact of releases of the plant 
products and wastes to the environment. The EH & S-related les- 
sons learned from the operations of the test facilities and the re- 
maining research and development (R & D) needs for the two 
processes are detailed in the assessment. The assessment leads to the 
overall conclusion that although there are gaps in the EH & S data 
base, sufficient information has been developed so that commercial- 
scale plants based on the above two processes will not adversely 
affect the environment. 246 refs., 24 figs., 98 tabs. 


45 (PB—86-229770/XAB) Ground subsidence and 
structural damage over an abandoned room-and-pillar coal 
mine at Hegeler, Illinois. Marino, G.G.; Mahar, J.W.; 
Powell, L.R.; Thill, R.E. (Bureau of Mines, Twin Cities, 
MN (USA). Twin Cities Research Center). 1986. 3lp. (BM- 
IC—9072). NTIS, PC A03/MF AO1. 

Library of Congress catalog card no. 85-600363. 

The Bureau of Mines and the University of Illinois investi- 
gated surface characteristics and damage to structures from mine 
subsidence over a room-and-pillar coal mine in Hegeler, IL. Data 
on three adjacent subsidence sags and associated structural damage 
were collected, summarized and evaluated. 
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46 (DOE/ET/14691—2206-Vol.1) State of Michigan 
peat resource estimation. Volume 1. Final report. LeMasters, 
G.S.; Jones, E.A. (Michigan Technological Univ., Hough- 
ton (USA). Ford Forestry Center). 30 Jan 1984. Contract 
FG18-79ET 14691;FG18-79FC14691. 155p. NTIS, PC A08/ 
MF AOI; 1; GPO Dep. File Number DE87001651. 

This report contains the results of an inventory of the peat 
resources of Michigan conducted as part of the DOE Peat Pro- 
gram. Approximately 200 deposits were sampled from the Upper 
Peninsula and from two counties in the Lower Peninsula; 1248 sam- 
ples were collected and analyzed for selected energy-related prop- 
erties. A reconnaissance survey was done in the Lower Peninsula 
to provide the most accurate estimate possible within project con- 
straints. These results provide a solid foundation for subsequent in- 
ventories. The fuel-grade peat resource in Michigan is estimated to 
be approximately 1.64 billion tons, and to contain 26.2 quads (10%* 
Btu) of energy. Approximately 46% of Michigan’s fuel-grade re- 
source occurs in the Upper Peninsula. The Lower Peninsula esti- 
mate was based on a smaller sampling of deposits and further study 
may reduce this resource estimate. The peat deposits in Michigan 
are generally small compared to those in Minnesota and Maine, but 
have proven to be suitable for utilization by the horticultural peat 
industry. A similar pattern of use of this material for energy pro- 
duction may occur in the future. According to DOE criteria for 
ash and calorific value, the peat materials in the Upper Peninsula 
are generally suited for energy use. There are differences in peat 
quality between geographic regions. The peat materials sampled 
from five counties in the more populated areas of the Lower Penin- 


sula are more decomposed, contain more ash, and less energy. 33 
refs. 


47 (DOE/ET/14691—2206-Vol.2) State of Michigan 
peat resource estimation. Volume 2. Site descriptions. Final 
report. (Michigan Technological Univ., Houghton (USA). 
Ford Fores Center). 30 Jan 1984. Contract FG18- 
79ET14691;FG18-79FC14691. 122p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE87001652. 

Volume two of the State of Michigan Peat Resource Estima- 
tion report contains site descriptions for the deposits that were sam- 
pled during the intensive survey in 1981 and 1982. The sections are 
listed along with a photograph of the soil survey map for each sam- 
pled township in those counties with non photobase soil surveys. 
Photobase surveys are readily available from the USDA-SCS and 
the land type maps are very general. Neither are included in this 
document. A listing of all deposit locations is included for these 
counties. Sections that were drawn in the sample but either con- 
tained less than 80 acres of organic soils or were less than 100 cm 
thick when we probed the organic deposit are listed in the town- 
ship maps but were not sampled and therefore have no descriptions. 
The field and laboratory procedures are discussed in Volume I. 


48 (EPRI-EA—4710) Reserves and potential supply 
of low-sulfur coal, Final report. Hughes, W.R. 
(Charles River Associates, Inc., Boston, MA (USA)). Sep 
1986. 139p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920036. 

This project has two objectives. The first is to develop and 
test a methodology for determining economically mineable reserves 
of low-sulfur Appalachian coal. The second is to appraise the po- 
tential supply response to a very large increase in demand for low- 
sulfur Appalachian coal. The reserve determination procedure de- 
veloped in the project applies criteria similar to those employed by 
mining engineers in assessing the commercial feasibility of mining 
properties. The procedure is relatively easy to apply, could be used 
to develop reserve estimates for a large sample of mining blocks for 
under $500,000, and produces reserve estimates very different from 
those produced from the criteria that have been used by the United 
States Bureau of Mines: with the more rigorous method developed 
in this project surface mineable reserves are much larger and deep 
mineable reserves are less than with the Bureau of Mines method. 
The appraisal of potential low-sulfur coal supply response assessed 











excess capacity, coal mining company outlook on reserves, and coal 
quality requirements. The appraisal concluded that ample coal 
meeting most buyers’ requirements will probably be available in the 
near or long term at a price under $45 in 1984 dollars. However, 
coal quality requirements may prove a constraint for some buyers, 
and an upward surge in prices would probably occur in the event 
of legislation imposing requirements leading to greatly increased 
low-sulfur coal demand. 14 refs., 24 figs., 15 tabs. 


(NP—7770018) Facies analysis in order to deter- 
a the genesis of the seam banding in the Helmstedt 
Eocene soft lignite (Brunswick district). Winkler, E. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Bergbau und Huettenwesen). 25 Apr 1985. 217p. (In 
German). NTIS (US Sales Only), PC A10/MF AOI. File 
Number DE87770018. 

Using coal petrology techniques and organic/geochemical 
methods, the lithographic, petrofacial and biofacial characteristics 
of the lignite were determined. A facies model was established 
which is based on the assumption of repeated climatic changes from 
a periodically humid to a constantly humid climate type. During 
the constant humidity phases, peat was produced from tropical 
moor forests with balanced rates of photosynthesis, decomposition 
and humification. This peat formation accounts for the dark seam 
layers. The light seam layers, on the other hand, are assumed to 
originate from moor forests with a climate of tropical seasonal 
changes, in which favourable and unfavourable ecological condi- 
tions alternated. 
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50 (DOE/EIA—0121(86/2Q)) Quarterly Coal Report, 
April-June 1986, (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 9 Oct 1986. 123p. NTIS, PC A06/MF 
AO0l; 1 - GPO; GPO Dep. File Number DE87000950. 

Coal production for 1985 was finalized at 883.6 million short 
tons, a 1.4% (12.3 million short tons) decrease from the 1984 pro- 
duction level of 895.9 million short tons. For the period January 
through June 1986 coal production totaled 450.9 million short tons, 
a 2.2% increase over the 441.4 million short tons produced during 
the first half of 1985. This increase is due primarily to the fact that, 
during the first half of 1986, electric utilities increased their coal 
stocks by 6.5 million short tons whereas, during the first half of 
1985, they decreased their coal stocks by 5.2 million short tons - a 
difference of 11.7 million short tons. The 1.1% (4.5 million short 
tons) decrease in domestic coal consumption and 3.1% (1.3 million 
short tons) decrease in coal exports during the first six months of 
1986 compared to the same period in 1985 were largely offset by a 
corresponding increase of 2.9 million short tons in stocks held by 
coal producers and distributors over the same period. Also during 
January through June 1986: Appalachian and Interior Region coal 
production increased 5.3 and 8.7%, respectively, as compared with 
January through June 1985. Western Region coal production de- 
creased 7.0% as compared with January through June 1985. Metal- 
lurgical coal exports declined 4.0% as compared with January 
through June 1985 and the average price of all US coal exports de- 
creased for the 17th consecutive quarter, reaching $46.30 per short 
ton. Coal consumption at other industrial plants increased 4.0% (1.5 
million short tons). Consumer coal stocks at the end of June 1986 
were 175.8 million short tons - the lowest end-of-June level since 
the coal-strike-induced figure in 1981 (158.3 million short tons). 62 
tabs. 


51 (DOE/EIA—0125(86/2Q)) Coal Distribution, Jan- 
uary-June 1986. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 2 Oct 1986. 100p. NTIS, PC A05/MF 
A01 - GPO; GPO Dep. File Number DE87000786. 

The Nation's coal industry produced 446.4 million short tons 
from January through June 1986, only 0.4% less than the record 
amount produced in the same period of 1984. Coal producers and 
distributors shipped 442.0 million short tons of coal, 3.6 million 
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short tons more than they shipped during the first 6 months of 
1985. During January through June 1986: distribution of coal to 
each domestic consumer sector was higher than the amount 
shipped 1 year earlier; exports to Canada and overseas were lower 
than their comparable 1985 levels; coal producers and distributors 
held 38.1 million short tons in stocks on June 30, 1986, a record 
June 30th level; and the Appalachian Region shipped 6.8% more 
coal and the Interior Region 5.4% more coal to electric utilities, 
while the Western Region shipped 7.9% less coal to electric utili- 
ties, compared with January through June 1985. The Appalachian 
Region supplied nearly half, 49.1%, of the coal distributed to all 
destinations during January through June 1986. 6 figs., 33 tabs. 


52 (PB—86-229788/XAB) Coal mine roof instability: 
categories causes. Information Circular/1986. Moebs, 
N.N.; Stateham, R.M. (Bureau of Mines, Pittsburgh, PA 
(USA). Pittsburgh Research —— 1986. 22p. (BM-IC— 
9076). NTIS, PC A02/MF A 

Library of Congress vo card no. 86-600014. 

Coal mine roof failure is categorized according to character, 
trend, or pattern of occurrence. Two principal categories of failure 
are proposed - geology-related and stress related. Geology-related 
failure includes both lithology and structure. Each of several subca- 
tegories reflects the probable cause of failure and thereby provides 
a basis for the selection of appropriate techniques for reducing the 
incidence of failure. These control techniques, depending on local 
conditions, may include supplementary support, destressing, reduc- 
tion of mine air humidity, or a change in the customary support 
methods. 


(PB—86-239795/XAB) Auto-track bridge conveyer 
tan for continuous-face haulage. Open File Report. — 
D.D.; Atkinson, D.T. (Foster-Miller, Inc., Waltham, MA 
(USA)). Feb 1986. 229p. NTIS, PC Al1/MF AOl. 
A continuous haulage system was designed for underground 
coal mines. This report summarizes system design efforts, prototype 
testing, and subsequent redesign and prototype modifications. 
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54 (DOE/PC/60775—31) Experimental program for 
the development of an advanced wet carbonization process. 
Fp gp tn gga derogatory 
1985. (Institute of Gas Technology, Chicago, IL 
(USA). Sep 1986. Contract AC22-83PC60775. 272p. NTIS, 
PC Al12/MF A011; 1; GPO Dep. File Number DE87000176. 
During Phase I, 15 tests were conducted in the PRU to de- 
termine the effects of operating conditions on the wet carbonization 
characteristics of peat. During these tests, the average concentra- 
tion of the peat solids in the slurry ranged from 6.1 to 9.5 wt %. 
The average reactor operating temperatures and residence times 
ranged from 350° to 500°F and 1 to 60 minutes, respectively. Tests 
were also conducted to determine the effects of filtrate recycle and 
air injection on wet-carbonized peat. The heating value of the wet- 
carbonized peat was as much as 21% higher than that of the raw 
peat, and the wet-carbonized peat could be mechanically dewatered 
to a moisture content as low as 39 wt %. In addition, 22 tests were 
conducted in the 2-L volume Batch Autoclave Unit (BAU), ex- 
panding the existing data base on wet carbonization to include the 
temperature and residence time effects on North Carolina and 
Maine peats and the effects of filtrate recycle and reducing atmos- 
phere on Minnesota peat. The wet carbonization PRU test product 
water was anaerobically treated to produce energy in the form of 
methane, and aerobically treated to reduce the BOD; (bioiogical 
oxygen demand) prior to discharge. A bench-scale continuous flow 
two-stage anaerobic digestion system was designed, built, and tested 
in both phases of the program. Bench-scale continuous activated 
sludge and oxidation units were also constructed for aerobic treat- 
ment of the PRU product water. The two-phase anaerobic diges- 
tion system achieved high methane yields and high organic conver- 
sions at low hydraulic retention times (HRT). Overall, the system 
provided greater than 95% BODs removal at a system HRT of 
about 3 days. The estimated average product cost was reduced to 
$1.66/10* Btu. Tradeoff and sensitivity studies were conducted with 
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by-product generation, design criteria, economic factors and operat- 
ing conditions. 14 refs., 56 figs., 56 tabs. 


55 (DOE/PC/60789—1) Development and testing of 
a novel mechanical device for dewatering peat. Topical report, 
September 22, 1983-March 23, 1984. titute of Gas Tech- 
nology, Chicago, IL (USA)). Jun 1984. Contract AC22- 
83PC60789. 29p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE87000492. 

The Internal Rotary Compression (IRC) system concept to 
be tested in this program for the mechanical dewatering of peat is 
suggested by Anderson Metals Industries, Inc. This system has the 
following advantages over current mechanical dewatering devices: 
(1) improved peat dewatering due to its ability to apply, simulta- 
neously, compression and shear forces to peat between nonporous 
surfaces of rolls; (2) reduced unit cost due to small size because 
rolling surfaces are internal; (3) field-portability permitted by the 
compactness of the unit reduces operating costs; and (4) a no-slip 
entry of peat to the pinch area permits gradual compression and 
maintains unit compactness. A bench-scale IRC press was designed, 
fabricated, and assembled. Dewatering tests with peat samples from 
Minnesota were conducted with compression forces ranging from 
500 to 5000 Ib/linear inch. The maximum shear force applied 
through the brake system was 26 Ib/linear inch. The moisture con- 
tent of peat dewatered in the bench-scale IRC was as low as 40 wt 
%. The results obtained from testing the bench-scale IRC press 
have demonstrated that the IRC press can mechanically dewater 
peat to less than 50 wt % moisture. Therefore, IGT recommends to 
the sponsors, that Phase II of this program be initiated. In Phase II, 
a 50- to 100-lb/h prototype IRC unit will be designed, constructed, 
and operated. The data obtained from this phase of the program 
will be used to optimize the operating conditions and to evaluate 
the economic feasibility of the IRC system for dewatering peat. 15 
figs., 1 tab. 


56 (DOE/PC/60789—3) Development and testing of 
a novel mechanical device for dewatering peat. Quarterly 
technical progress report, October 1-December 31, 1984, (In- 
stitute of Gas Technology, Chicago, IL (USA)). Oct 1985. 
Contract AC22-83PC60789. 15p. NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE87000495. 

The concept of an Internal Rotary Compression (IRC) press 
system was suggested by Anderson Metals Industries, Inc. (AMI). 
The IRC system has the following apparent advantages over cur- 
rent mechanical dewatering devices: (1) improved peat dewatering, 
achievable because compression and shear forces are applied simul- 
taneously to peat between nonporous surfaces of rolls; (2) reduced 
unit size and cost, achievable because internal rolling surfaces 
permit small, compact design; (3) field portability, permitted by the 
compactness of the unit, reduces operating costs; and (4) gradual, 
more efficient compression, through the no-slip entry of neat to the 
compression ("pinch") area. In Phase I, a bench-scale IRC press 
was designed, fabricated, and tested. The results obtained from the 
bench-scale IRC press testing have demonstrated that the IRC 
press can mechanically dewater peat to less than 50 wt % moisture. 
Approval to begin Phase II of the program was recieved in July. In 
Phase II, a prototype IRC unit capable of producing at least 50 Ib/ 
h of dewatered peat is being designed and constructed at AMI. The 
unit will be tested at IGT in Chicago to determine the effects of 
operating conditions on the production rate, and on quality of 
dewatered peat produced. During this second quarter in Phase II, 
material procurement and fabrication were completed. Mechanical 
shakedown has begun. 6 figs. 


57 (DOE/PC/60789—4) Development and testing of 
a novel mechanical device for dewatering peat. Quarterly 
technical progress report, January 1-March 31, 1985. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Oct 1985. 
Contract AC22-83PC60789. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87000496. 

The concept of an Internal Rotary Compression (IRC) press 
system was suggested by Anderson Metal Industries, Inc. (AMI). 
The IRC system has the following apparent advantages over cur- 
rent mechanical dewatering devices: (1) improved peat dewatering, 
achievable because compression and shear forces are applied simul- 
taneously to peat between nonporous surfaces of rolls, (2) reduced 
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unit size and cost, achievable because internal rolling surfaces 
permit small, compact design, (3) field-portability, permittd by the 
compactness of the unit, and thus reduced operating costs, and (4) 
gradual compression through the no-slip entry of peat to the com- 
pression (pinch) area. In Phase I, a bench-scale IRC press was de- 
fabricated, and tested. The results obtained from the testing 
of the bench-scale IRC press (3-inch-diameter outer roll and 2-inch- 
diameter inner roll) demonstrated that the IRC press can dewater 
peat to less than 50 weight percent moisture. Approval to begin 
Phase II of the program was received in July 1984. In Phase II, a 
prototype IRC press (3-foot-diameter outer roll and 2-foot-diameter 
inner roll) was designed and constructed at the AMI facilities in 
Franklin, Pennsylvania. The IRC press was delivered to IGT in 
mid-February 1985. Installation of the press has been completed, 
and shakedown operation has begun. The press will be tested at 
IGT in Chicago to determine the effects of operating conditions on 
the throughput and the moisture content of the dewatered peat. 3 
figs. 


58 (DOE/PC/60789—6) Development and testing of 
a novel mechanical device for peat. Quarterly 
technical progress report, July 1 30, 

tute of Gas Technology, —— IL (USA)). Jul 1986. 

Contract AC22-83PC60789. 13p. NTIS, PC A02/MF AOI; 

GPO Dep. File Number DE87000497. 

In Phase I, a bench-scale IRC press was designed fabricated, 
and tested. The results obtained from the testing of the bench-scale 
IRC press (3 inch-diameter outer roll and 2 inch-diameter inner 
roll) demonstrated that the IRC press can dewater the peat to less 
than 50 wt % moisture. Approval to begin Phase II of the program 
was received in July 1984. In Phase II, a prototype IRC press (3 
foot-diameter outer roll and 2 foot-diameter inner roll) was de- 
signed and constructed at the AMI facilities in Franklin, Pennsylva- 
nia. The IRC press was delivered to IGT in mid-February 1985. 
After installation of the press was completed, systematic testing of 
the press was initiated. During testing of the press, it was discov- 
ered that forces being applied by the hydraulic cylinders were not 
sufficient to dewater the peat to the desired moisture content. A re- 
vised hydraulic cylinder assembly was designed, fabricated, and in- 
stalled on the IRC. New, more powerful, larger diameter hydraulic 
cylinders were also installed. During preliminary scoping tests 
using the larger diameter cylinders, Minnesota reed sedge peat ini- 
tially containing 83.7% moisture was dewatered to 51.5% moisture 
content at a hydraulic cylinder pressure of 2500 psig. Also, during 
the preliminary scoping tests, bearings at the shaft pivot arm failed. 
The failures were attributed to lateral movements in the inner roll 
supporting arms. New spherical roller radial bearings that have a 
load rating three times higher than the original bearings were in- 
stalled on the frame at the pivot arm. Testing of the IRC press will 
continue at IGT to determine the effects of operating conditions on 
the throughput and the moisture content of the dewatered peat. 1 
fig. 


59 (DOE/PC/60789—7) Development and testing of 
a novel mechanical device for dewatering peat. Final report, 
September 22, 1983-December 31, 1985. Lau, F.S.; Roberts, 
M.J.; nang oF M.C.; Punwani, D.V. (Institute of Gas 
Technology, 19. o. NTI IL eg Sep 1986. Contract 
AC22-83PC60789 A04/MF A0l1; GPO 
Dep. File Number DEs6O1S387 

The Internal Rotary Compression (IRC) system concept 
tested in this program for mechanical dewatering of peat was sug- 
gested by Anderson Metal Industries, Inc. In this system, one roll 
rotates inside another roll, and simultaneously applies compression 
and shear forces to the peat between nonporous roll surfaces. The 
IRC press improves peat dewatering, is small in size because rolling 
surfaces are internal, and is field-portable. It offers a no-slip entry 
of peat to the pinch area, permits gradual compression and main- 
tains unit compactness. The overall objectives of the program were 
to test the IRC concept and obtain data for evaluating the econom- 
ics of dewatering peat by this process. In Phase I of the program, a 
bench-scale IRC press was designed, fabricated, and assembled. 
The inner and outer roll diameters were 2 and 3 inches, respective- 
ly, and the rolls were 1 inch wide. Dewatering tests in the bench- 
scale equipment with peat samples from Minnesota were very suc- 
cessful. The moisture content of peat dewatered in these tests was 








as low as 40 wt %. These results were much better than the target 
moisture content of 50 wt %. In Phase II, a prototype unit was de- 
signed and constructed at AMI’s machine shop. The prototype IRC 
press has a 24-inch-diameter inner roll, a 34-inch-diameter outer 
roll, and is 12 inches wide. The prototype IRC press was delivered 
to IGT in February 1985. IGT made several modifications to the 
unit to improve its operability and performance, and conducted 
over 70 dewatering tests. 22 figs., 1 tab. 


(DOE/PC/80525—T4) Three-dimensional struc- 
po of flow in cyclones. Technical progress 
report No. 4, June 1-August 51, 1986, Hw C.C.; Chiu, 
C.L. (Pittsburgh Univ., PA (USA). School o Engineering). 
23 Sep 1986. Contract FG22-85PC80525. 21p. NTIS, PC 
A02/MF A0l; 1; hen Dep. File Number DE87000099. 

the fi fourth report period, major tasks included: (1) 
the development of a mathematical modeling and computer simula- 
tion technique for studying the three-dimensional fluid flow in hy- 
drocyclones; (2) analyses and measurements of the laser-beam re- 
fraction within a model hydrocyclone. 10 figs. 


61 (iS-M—594) Chemical cleaning of Illinois No. 6 
coal using a microwave/caustic treatment. Richardson, C.K.; 
Bluhm, D.D.; Markuszewski, R.; Durham, K:S.; Green, 
T.M.; Fanslow, G.E. (Ames Lab., IA (USA)). 8 Sep 1986. 
Contract W-7405-ENG-82. 12p. (CONF-860948—1). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87000881. 

From 3. annual "Pittsburgh coal conference; Pittsburgh, PA, 


USA (8 1986). 

CF UE ill dhaibik sianbin tani wane tr eile 
Illinois No. 6 coal (precleaned by floating at 1.6 sp. gr.) has been 
mixed with water and caustic (NaOH, KOH, or NaOH-KOH mix- 
tures) to form a slurry, irradiated with microwave energy, and 
washed with water, acid, and again with water. An experimental 
microwave applicator system, consisting of a tuned resonant cavity 
and a microwave generator, was used to process 50-gram batch 
samples of coal. Numerous experiments were conducted in this ap- 
paratus under an inert atmosphere of argon gas to determine the 
operating conditions which result in the ane levels of residual 
sulfur and ash in the product coal and at the same time to minimize 
the consumption of reagents and raw materials. These experiments 
included: (1) varying the microwave power level at constant time; 
(2) varying the irradiation time at a constant power level; (3) vary- 
ing the microwave power level for different periods of time but 
keeping kW-min constant; (4) varying the added moisture content 
in the pre-irradiation treatment of the coal; (5) varying the ratio of 
caustic/coal in the pre-irradiation treatment of the coal; (6) varying 
the composition of the added caustic; (7) varying the particle size 
of the feed coal; (8) varying the water and acid washing procedure 
(hot or cold water or acid washes); (9) varying the number of times 
and treatment is performed on a batch of coal; and (10) mixing ad- 
ditives to the feed coal before processing. The data collected from 
these experiments were used to determine the best conditions for 
maximum sulfur and ash removal from the precleaned Illinois No. 6 
coal. Under these best conditions, nearly all of the pyritic sulfur, 
most of the organic sulfur, and most of the ash could be removed, 
leaving a coal product containing less than 2% ash and less than 
0.7% sulfur. 3 refs., 7 figs., 2 tabs. 
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REFER ALSO TO CITATION(S) 50, 51, 629, 630 


62 (DOE/OR/21400—H2) International coal trade: 
1990 and 1995, Final report. (SRI International, Menlo Park, 
CA (USA)). Dec 1985. Contract AC05-840R21400. 146p. 
NTIS, PC AO7/MF AOl1; 1; GPO Dep. File Number 
DE87001713. 

This report presents SRI International’s 1985 view of the 
import demand for coal on a worldwide basis. It is an update of last 
year’s study. As before, the forecasts have been prepared for 44 
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countries, virtually all of the major importing countries of the 
world. The forecasts were developed within an economic frame- 
work that is considered the most likely scenario; that is, modest 
economic growth and relatively stable energy prices. To make 
these forecasts, the Division uses EIA’s International Coal Trade 
Model (iCTM). Information from this project is input for that 
model. From this basic import demand information, the model fore- 
casts world coal trade flows for both steam-grade and metallurgi- 
cal-grade coals, and it matches import requirements to country of 
origin. The report includes three major sections and two appendi- 
ces. This section describes the background and rationale for the 
study, sets forth the country and regional breakdown SRI selected, 
and defines terms and units used in the study. Section II, Summary 
and Conclusions, presents the overall study findings. Section II 
begins with a general discussion of the current economic and 
energy outlook, and coal’s future role in the electric utilities and in- 
dustrial sectors. It then presents the analysis and forecasts of inter- 
high growth, and low growth. Appendix A describes the basic as- 
sumptions and methodology used for developing the demand fore- 
casts, Appendix B provides the country profiles for 20 of the major 
coal importing countries in the world and the coal import demand 
estimates for the other 24 countries. 


0160 Health And Safety 
REFER ALSO TO CITATION(S) 33, 44, 52, 2010 


(PB—86-226834/XAB) Use of diesel equipment in 
ciaieeiaeian coal mines: Work Group reports from kenge 4 
held at Morgantown, West Virginia on September 19- 

1977. (National Inst. for Occupational I Safety and Health 
Morgantown, WV (USA). Div. of Respiratory Disease 
Studies). Feb 1978. 116p. NTIS, PC A06/MF AO1. 

A NIOSH-sponsored workshop on the use of diesel equip- 
ment in underground coal mines is presented. The workshop was 
held in Morgantown, West Virginia, in September, 1977. Repre- 
sentatives of industry, labor, government, and academia were divid- 
ed into four work groups, each of which examined one of the foi- 
lowing topics: emissions and control technology, environmental 
characterization and interaction of pollutants, health effects, and 
safety and productivity. The discussions and conclusions of each 
work group are summarized. 


(PB—86-226941/XAB) Psychophysical oe 


underground coal 
1983. Whitehead, K.L.; RL. Lindel, P.; Vincent, R.; Crouch, C. 
(BCR National Lab., Monroeville, PA (USA)). Oct 1983. 
253p. (BCR-L—1370). NTIS, PC A12/MF AOl. 

A literature search was conducted to identify current light- 
control technology and hardware that may be applicable on under- 
ground lighting systems to minimize disability and discomfort glare. 
No research dealing specifically with mine lighting was found, but 
abstracts on research considered potentially applicable are included 
in the report. Information on several commercial light-control 
products for use in controlling glare are also included. Vision tests 
conducted on 137 mine personriel to determine their discomfort and 
disability glare sensitivity indicate their sensitivity to disability glare 
is about the same as the general population. 
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(PB—86-227089/XAB) Research to eo og ~ 
mining eport (Final). Goodman, P.S. 
(Carnegie-Melion Univ., Pittsburgh, PA (USA). Graduate 
School of Industrial Administration). Jan 1986. 234p. NTIS, 
PC Al11/MF AOl1. 

The report examines the feasibility of employee-assistance 
plans for the coal industry. Three issues are examined in detail. 
First, the prevalence of off-the-job factors such as alcoholism, drug 
abuse, and marital problems are examined in a sample of miners 
from the eastern, midwestern, and western underground coalfields. 
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Then, data are presented from examination of the link between 
these off-the-job factors and behaviors critical to the mines such as 
absenteeism and turnover. Lastly, the effectiveness of the major 
employec-assistance program in underground coal mining - the 
HELP Program was examined. The report contains recommenda- 
tions on whether coal-mining companies should implement these 
programs and how these programs should be designed. 
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(DOE/ER/13412—1) Study of the source materi- 
al, and mechanisms of generation, and migration of oils in the 
Anadarko Basin, Oklahoma. Progress report. Philp, R.P. 
(Oklahoma Univ., Norman (USA). Siaeel 4 of Geology and 
Geophysics). 1986. Contract FG05-85ER13412. 15p. NTIS, 
PC A02/MF AO!1; 1; GPO Dep. File Number DE87001636. 

Detailed analyses were performed on 30 oils from the Simp- 
son Group in the Pauls Valley area of the Anadarko Basin and it 
was concluded that 85% were derived from one common source 
and the remaining 15% from an alternative source. Examples of the 
sterane and triterpane biomarker fingerprints on which this conclu- 
sion was based are shown in Figs. 4a and b. A number of subtle 
differences are apparent between these two sets of chromatograms. 
Examination of the same classes of biomarkers from the Woodford 
Shale strongly suggested that the larger group of oils was derived 
from the Woodford Shale (Figs. 5a and b). The smaller group of 
oils was mainly reservoired in the Ordovician Viola Formation and 
an examination of the Viola shale extract showed a strong similarity 
between the biomarkers of the Viola oils and source rocks (Figs. 6a 
and b). This in turn would suggest that the Viola limestone could 
be acting as both a source and reservoir in this situation. This study 
is continuing with a more detailed investigation of additional classes 
of viomarkers such as the aromatic steranes and porphyrins plus ex- 
amination of biomarkers from an additional variety of shales, 
namely the Morrow and Sylvan shales. 


67 (PB—86-231982/XAB) Beaufort Sea monitoring 

program: analysis of trace metals and hydrocarbons from 
Outer Continental Shelf (OCS) activities - year 1 results. 
Annual report (Final). Boehm, P.D.; Crecelius, E.; Stein- 
hauer, W.; Steinhauer, M.; Rust, S. (Battelle New England 
Marine Research Lab., Duxbury, MA (USA)). 29 Jul 1985. 
177p. NTIS, PC A09/MF AOl. 

A three-year monitoring program began in 1983 to investi- 
gate trace-metal and hydrocarbon distributions in nearshore and 
offshore sediments and in benthic organisms from Camden Bay to 
Harrison Bay in the Beaufort Sea. The program is geared to detec- 
tion and quantification of long-term change in trace metal and hy- 
drocarbon distributions that (1) result from discharges of Outer 
Continental Shelf (OCS) oil and gas exploration and production ac- 
tivities, (2) adversely affect humans and the quality of the environ- 
ment, (3) influence Federal OCS regulatory management decisions 
and (4) to determine the causes of such damage. 
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68 (DOE/BC/10508—37) Bacteria transport through 
porous media. Annual report, December 31, 1984. Yen, T.F. 
(University of Southern California, Los "Ang eles (USA)). 
Sep 1986. Contract AS19-81BC10508. 170 NTIS, PC 
A08/MF A01; 1; GPO Dep. File Number DE86000299. 

The following five chapters in this report have been proc- 
essed separately for inclusion in the Energy Data Base: (1) theoreti- 
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cal model of convective diffusion of motile and non-motile bacteria 
toward solid surfaces; (2) interfacial electrochemistry of oxide sur- 
faces in oil-bearing sands and sandstones; (3) effects of sodium pyr- 
ophosphate additive on the “huff and puff*/nutrient flooding 
MEOR process; (4) interaction of Escherichia coli B, B/4, and bac- 
teriophage T4D with Berea sandstone rock in relation to enhanced 
oil recovery; and (5) transport of bacteria in porous media and its 
significance in microbial enhanced oil recovery. 


69 (DOE/BC/10508—37, pp 6-45) Theoretical model 
of convective diffusion of motile and non-motile bacteria 
toward solid surfaces. Sep 1986. NTIS, PC A08/MF AOI. 
File Number DE86000299. 

In Bacteria transport through porous media. Annual report, 
December 31, 1984. 

The rate of attachment of bacterial cells onto solid surfaces 
is influenced by many factors such as hydrodynamic field, the sur- 
face structures and physiological activities of cells, and the surface 
properties of solid surfaces. In this chapter, the approach of colloi- 
dal chemistry is adopted to predict the rate of attachment of cells 
suspended in a laminar flow. Two controversies in the theory of 
colloidal stability are clarified. First, this paper shows that the con- 
vective diffusion of cells under various types of surface interaction 
ranging from strongly repulsive to strongly attractive can be mod- 
eled by apparent Ist-order surface reactions. Second, this paper in- 
dicates that the “motility” of cells should be rigorously interpreted 
as higher diffusivity (compared with the Brownian or thermal diffu- 
sivity of dead or non-motile cells or synthetic colloids) instead of a 
linear velocity of self-propulsion. The contribution from the motili- 
ty of cells to the rate of deposition is analyzed theoretically. A sta- 
tistical model of random-walk is used to estimate the diffusivity of 
motile cells resulting from flagella propulsion. 21 refs., 13 figs., 2 
tabs. 


70 (DOE/BC/10508—37, pp 46-84) Interfacial elec- 
trochemistry of oxide surfaces in oil-bearing sands and sand- 
stones. Sep 1986. NTIS, PC A08/MF AOl1. File Number 
DE86000299. 

In Bacteria transport through porous media. Annual report, 
December 31, 1984. 

It is shown that the detrital grains present in a consolidated 
sandstone formation and in unconsolidated sands behave as mix- 
tures of oxides. Potentiometric titration results are presented for 
Ottawa sand, and unbaked and baked Berea sandstone samples. 
Generalized equations are presented for the site binding model of 
Davis et al. Such a model is used to estimate the adsorption equilib- 
rium constants for the potential determining ions and the support- 
ing electrolyte ions. Using these constants as input parameters the 
model equations are solved to yield the surface charge and surface 
potential distributions in the solution phase. A simplistic statistical 
mechanical model is developed to show that an independent estima- 
tion of the surface charges using the equilibrium constants deter- 
mined from Davis’ model yields values in good agreement with ex- 
periment. The potential applications of such a detailed electro- 
chemical description of the sand and sandstone detrital grains are 
discussed. 29 refs., 12 figs., 3 tabs. 


71 (DOE/BC/10508—37, pp 85-113) Effects of 
sodium pyrophosphate additive on the “huff and puff” /nutri- 
ent flooding MEOR process. Sep 1986. NTIS, PC A08/MF 
AO01. File Number DE86000299. 

In Bacteria transport through porous media. Annual report, 
December 31, 1984. 

Techniques for using microorganisms in enhanced oil recov- 
ery involve deliberate introduction of bacteria into injection wells, 
and the encouragement of their growth in the oil reservoir forma- 
tion. Bacterial transport in the reservoir links to the success of a 
MEOR process. In this chapter, effects of sodium pyrophosphate, a 
chemical additive, on the bacterial transport ability through the 
porous media were investigated. Two different microorganisms, B. 
subtilis and C. acetobutylicum were used in the experiments. Sand- 
pack column, Berea sandstone, and low permeability Kansas lime- 
stone core were used as the porous media. It was found that the 
addition of pyrophosphate can induce higher oil recovery efficien- 
cy and C. acetobutylicum is more favorable in the MEOR process. 








33% oil recovery efficiency was obtained in the Kansas core of 
permeability 15 mD. 6 refs., 7 figs., 1 tab. 


72 (DOE/BC/10508—37, pp 136-157) Transport of 
bacteria in porous media and its significance in microbial en- 
hanced oil recovery. Sep 1986. NTIS, PC A08/MF A0O1. File 
Number DE86000299. 

In Bacteria transport through porous media. Annual report, 
December 31, 1984. 

MEDOR is a tertiary recovery process which has only recent- 
ly been accepted as a technically feasible alternative to other EOR 
processes in certain shallow, highly permeable reservoirs. The 
transport of injected bacteria in the porous media is among the 
problems which need to be resolved before a MEOR process can 
be successfully applied in a candidate reservoir. In order to contact 
trapped oil with active metabolites generated in situ, potential 
strains of bacteria must be transported deep into the reservoir. The 
problein of transport of bacteria is linked closely with the success 
or failure of an MEOR process. This chapter presents a bench-scale 
investigation of bacterial transport in sandpack columns and sand- 
stone cores and its relationship with oil recovery efficiency. Vari- 
ous oil recovery processes utilizing Bacillus subtilis (a bio-surfactant 
producer) have been attempted. These experiments revealed 30 to 
40% recovery of the heavy oil in the sandpack column remaining 
after secondary waterflooding. It was found that bacteria are able 
to migrate 1 ft/day through the sandpack column saturated with 
nutrient broth. The transport of bacteria (or spores) in the process 
which is tentatively thought to be the most feasible among the 
three studied, is achieved through injection with nutrient followed 
by a period of static incubation during which cells multiply and mi- 
grate. Separate experiments simulating the two stages of bacterial 
transport revealed that bacterial spores of B. subtilis and C. aceto- 
butylicum are most easily pushed through the sandstone core while 
B. subtilis cells migrate through the core faster than Pseudomonas 
putida during static incubation. This suggests that the procedure de- 
veloped in this work provides a criterion of selecting bacterial cells 
with favorable transport properties in porous media. 9 refs., 7 figs., 
ltab. - 


73 (DOE/ET/12059—8) "200" Sand Steamflood 
Demonstration Project. Eighth annual report, June 1983-June 
1984. Alford, W.O. (Santa Fe Energy Co., Santa Fe 
Springs, CA (USA). Western Div.). Oct 1986. Contract 
AC03-76ET12059. 23p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86000304. 

The demonstration project was initiated in the "200" Sand 
Pool to demonstrate the operational, recovery, and economic as- 
pects of steamflooding a typical heavy oil reservoir which has unfa- 
vorable response to cyclic stimulation. The scope of the project is 
being done in five phases, which are: (1) pilot site monitoring and 
evaluation, (2) pilot area expansion, (3) site selection for expansion 
to full-scale project, (4) expansion to full-scale steamflood, and (5) 
production monitoring. Continuous injection was initiated in Octo- 
ber, 1975. As of July 1, 1984, 8.1 million cumulative barrels of 
steam have been injected into the project area. Each injector re- 
ceives steam at an average sand face injection temperature and 
quality of 350 F and 72%, respectively. Steam at the generator out- 
lets is 420 F with 80% quality. The total project area averaged 460 
BOPD and 1895 BWPD last year, July 1, 1983 through June 30, 
1984. Cumulative oil production for the project since the start of 
continuous steam injection is 624 MBO, approximately 14% of the 
estimated total reserves of the project. 5 figs., 1 tab. 


74 (DOE/ET/12059—9) "200" Sand Steamflood 
Demonstration Project. Ninth annual report, June 1984-June 
1985. Gagner, M.J. (Santa Fe Energy Co., Santa Fe 
rings, CA (USA). Western Div.). Oct 1986. Contract 
AC03-76ET12059. 23p. NTIS, PC A02/MF A0l1; 1; GPO 
Dep. File Number DE86000305. 
This demonstration project was initiated in the "200" Sand 
Pool to demonstrate the operational, recovery, and economic as- 
pects of steamflooding a typical heavy oil reservoir which has unfa- 
vorable response to cyclic stimulation. The scope of the project is 
being done in five phases, which are: (1) pilot site monitoring and 
evaluation, (2) pilot area expansion, (3) site selection for expansion 
to full-scale project, (4) expansion to full-scale steamflood, and (5) 


02 PETROLEUM 
0203 Drilling And Production 


production monitoring. Continuous injection was initiated in Octo- 
ber, 1975. As of July 1, 1985, 9.7 million cumulative barrels of 
steam have been injected into the project area. After expansion and 
four ye*rs of continuous steam injection, the producing wells are 
averaging 11 BOPD and 39 BWPD. Cumulative oil production for 
the project since the start of continuous steam injection is 815 
MBO, approximately 35% of the estimated total reserves of the 
project. 5 figs., 1 tab. 


(DOE/FE/60600—T1) Northwest Stevens A4, A5, 
Kern California. 


County, 

MER determination. 
Final technical report. (Evans, Carey and Crozier, Bakers- 
field, CA (USA)). 1 May 1986. Contract AC01-85FE60600. 
376p. NTIS, PC A17/MF A011; 1; GPO Dep. File Number 
DE87000488. 

The primary conclusion is that historically, and particularly 
in the last four months, the Northwest Stevens A4-A6 Sand water- 
flood has operated in a state of underinjection. Injection should im- 
mediately be increased as necessary to replace current reservoir 
withdrawals and, as soon as possible, injection rates should be in- 
creased to around 26,000 BWPD to accelerate the project and 
maximize its economic returns. Meanwhile, a MER value of 7243 
barrels of oil per day is recommended for the remainder of 1986. 
This report contains backup data, tables, exhibits, and calculations 
to support the conclusions and recommendations that are presented. 
Appended items are included in Appendix Book 1 and Appendix 
Book 2. 20 figs. 


(DOE/FE/60600—T2) [Northwest Stevens A4, 
A5, and A6 reservoirs. General reservoir study - evaluation 
and MER determination]. (Evans, Carey and Crozier, Ba- 
kersfield, CA (USA)). 1 May 1986. Contract ACO01- 
85FE60600. 649p. NTIS, PC A99/MF A0Ol1; 1; GPO Dep. 
File Number DE87000494. 

This volume contains task assignment and miscellaneous cor- 
repondence, references; production and injection allocation factors; 
summary production and injection data for A4 sand, A5 sand, A6 
sand; individual well geologic and fluid contact data; individual 
well completion summary; field entry survey summary; reservoir 
volumetric data and volumetric weighting of porosities, permeabili- 
ties, and water saturations; relative permeability data - individual 
wells; material balance and Tarner calculations; gravity drainage 
calculations; waterflood calculations; cash flow analyses; and indi- 
vidual well tabular pressure data. (AT) 


77 (DOE/FE/60600—T3) Petroleum reservoir engi- 
neering support for the Office of Naval Petroleum and Oil 
Shale Reserves. 26R reservoir, recommended MER (adden- 
dum). Final technical report. (Evans, Carey and Crozier, Ba- 
kersfield, CA (USA)). Oct 1986. Contract ACOl- 
85FE60600. 218p. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE87001325. 

During the course of the study which was made for the 
preparation of the 26R Maximum Efficient Rates (MER) report, 
several concepts evolved which raised some concern as to whether 
the current program is the optimum for achieving maximum ulti- 
mate recovery and economic return as required by the “Proce- 
dures.” These concerns, and a discussion thereof, are the subject of 
this addendum to the MER report. (1) In order for gravity drainage 
to be most effective, The flow potentials in the reservoir must be 
downward for oil and upward for gas. On the basis of recent pres- 
sure surveys taken in Section 26R wells, it appears that this balance 
may have broken down, and that one reason for the high gas-oil 
ratios in down-structure wells is that the flow potential for gas is 
also downward. High gas injection rates are seen as a possible cul- 
prit in this regard. (2) It is a well-established feature of the Buck- 
ley-Leverett principle of fractional flow that in a gravity drainage 
mechanism, the residual oil saturation is inversely proportional to 
the total flow rate, i.e., oil plus gas. It follows that too high a rate 
of gas injection can be detrimental to oil recovery, and we are con- 
cerned that this may be the case in the 26R reservoir. (3) The cost 
of gas injection at anticipated levels will have a serious impact on 
the profitability of the 26R reservoir. The cost of the gas alone 
(and not including the cost of injection) will be some $800,000,000 
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over the next five years. (4) The effort to maintain pressure by gas 
injection alone may require such high levels of injection as to be 
counter-productive to the objective of maximizing oil recovery. It 
will almost certainly have a serious impact on the economic recov- 
ery. (5) It is‘not being recommended that gas injection be terminat- 
ed - rather that it be reduced to the rate at which gravity segrega- 
tion is reestablished as determined by field performance. 


78 (DOE/FE/60600—T4) Petroleum reservoir engi- 
neering support for the Office of Naval Petroleum and Oil 
Shale Reserves. 26R reservoir, recomended MER. Final tech- 
nical report. (Evans, Carey and Crozier, Bakersfield, CA 
(USA)). Oct 1986. Contract AC01-85FE60600. 45p. NTIS, 
PC A03/MF AOI; i; GPO Dep. File Number DE87001324. 

The determination of Maximum Efficient Rates (MER) for 
the subject reservoirs is based on observing the principles of pres- 
sure maintenance by up-structure gas injection while taking advan- 
tage of the strong gravity drainage potential which exists in the res- 
ervoir. In Task Assignment No. 008, under part C.3 regarding De- 
tailed Tasks, we were instructed to determine the MER “under the 
current operational restraints.” This was reiterated in Revision No. 
008-A, and it was specified that the policies currently in effect are: 
(1) Full pressure maintenance at 105% of voidage withdrawal rate. 
(2) Present oil production rate of 20,000 BOPD is a conservative 
MER, that is, a lower limit to a MER range. The MER proposal is 
based on continuing this set of policies approved by both the De- 
partment of Energy and the Operating Committee, i.e., full pressure 
maintenance by gas injection. In order to account for the gas which 
is apparently being lost due to communication with the overlying 
formation, the volumetric injection rate is to be maintained at 105% 
of the total volumetric withdrawal rate. Accordingly, the proposed 
MER is set at an average of 29,340 BO/D during the six-month 
period (October 1986 to March 1987) and 29,025 BO/D for the 
nine-month period ending mid-1987. It is our opinion that these 
rates should be both attainable and sustainable for the periods in 
question, but that they should be considered as only interim rates 
pending a more thorough analysis of the problem. Any reservoir as 
valuable and complicated as this deserves that its operation be 
based on more than just a one-month study, and some of the ques- 
tions raised as a result of this study (covered in a separate adden- 
dum) should be addressed before deciding upon the long-range op- 
erating program for the reservoir. Furthermore, any long-range 
program should incorporate flexibility as one of its components. 
Each year of operation expands the data base, thus permitting ever- 
more rigorous evaluations to be made. 


79 (NIPER—119) Design and operation of the three- 
phase relative permeability apparatus (x-ray/microwave 
system). Parmeswar, R.; Maerefat, N.L.; Brinkmeyer, A. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). Oct 1986. Contract FC22-83FE60149. 
36p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86000306. 

Measurements of three-phase relative permeability will im- 
prove understanding of multiphase flow behavior in porous media 
and will be helpful in predicting hydrocarbon recoveries and pro- 
duction rates by secondary or tertiary (EOR) processes. In measur- 
ing three-phase relative permeability, capabilities are required for 
accurately determining fluid saturation in the core samples. Since 
three fluid phases are involved, the measurement of the existing 
saturation of two of the phases is sufficient to establish the relative 
content of all three phases. In this report procedures for designing 
and calibrating a combined x-ray and microwave absorption tech- 
nique are presented. The x-ray absorption technique is used to 
measure oil saturation, whereas the microwave absorption tech- 
nique is used to measure water saturation. By scanning the core 
along its length using the x-ray/microwave apparatus, the fluid dis- 
tribution along the length of the core can be obtained. The satura- 
.tion distribution obtained may also be used to improve the estima- 
tion of three-phase relative permeability from unsteady-state or dis- 
placement runs. The x-ray/microwave scanning table is also de- 
scribed. As part of the development work in this project, three- 
phase flow relative permeabilities were measured at steady-state 
condition using conventional (volumetric, gravimetric, and resistivi- 
ty) techniques for fluid saturation determination and compared with 
the fluid saturation obtained by the x-ray/microwave technique. 
Conclusions about trends of the relative permeability curves of the 
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three flowing phases cannot be made at this point since not enough 
data are available. However, brine relative permeability was ob- 
served to be independent of gas and oil saturation, as has been re- 
ported previously. 29 refs., 14 figs., 2 tabs. 


80 (NIPER—168) Effect of capillary bridges on the 
dispersion coefficient. Project OE3, Task 10. Olsen, D.K.; 
Goodlett, G.; Josephson, C.B. (National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (USA)). 1986. Con- 
tract FC22-83FE60149. 2ip. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87001390. 

Dispersion experiments were conducted in water-wet, fired 
Berea sandstone core material to evaluate the effect of introducing 
various materials as capillary bridges between core sections. Single 
phase dispersion tests and relative permeability measurements were 
conducted on the whole core. The core was cut into sixteen 3-in.- 
long sections and restacked to yield a composite core with the same 
order and bedding plane orientation. Dispersion and relative perme- 
ability measurements were repeated. The core was disassembled, 
and two layers of KIMWIPE (a tissue paper-type material) were 
inserted between the plugs, and dispersion and relative permeability 
experiments were again repeated. The introduction of the tissue 
capillary bridges reduced the relative permeability. An x-ray com- 
puter aided tomography scan (CATSCAN) run on the sectioned 
core with capillary bridges indicated that the displacing phase satu- 
ration was higher on the upstream side of each core section and 
that the wetting phase saturation showed an increase toward the 
producing end of the core in both water-displacing-oil and oil-dis- 
placing-water experiments. Dispersion experiments indicate that a 
capillary bridges are beneficial; however, relative permeability 
curves and CATSCAN results do not confirm this observation. Re- 
sults of the CATSCAN experiments indicate that one should but 
exactly parallel cut cores together without paper capillary bridges. 
The use of composite cores in long corefloods may give lower oil 
recovery values than that expected for a whole core. The study in- 
dicates some critical experimental points that need to be incorporat- 
ed if composite cores are to be used to simulate field conditions. 19 
refs., 6 figs., 4 tabs. 


Ri (NIPER—171) Environmental effects of microbial 
enhanced oil recovery processes. Bryant, R.S. (National Inst. 
for Petroleum and Energy Research, Bartlesville, OK 
(USA)). Jul 1986. Contract FC22-83FE60149. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87001389. 

This status report addresses key milestones 4 and 5 of the 
FY86 Annual Plan for BE3. These milestones are: Preliminary 
Design for Microbial Field Compatibility Test Developed; and 
Recommendation on Continuation of Field Testing. A consistent 
objective of BE3 has been to determine guidelines for performing 
microbial enhanced oil recovery (MEOR) processes in the field. 
Laboratory research has focused upon the compatibility and behav- 
ior of microorganisms used for MEOR in porous media. Informa- 
tion from these compatibility experiments, along with continual re- 
views of current MEOR literature, has been used to design a field 
MEOR compatibility test. This test has several objectives: (1) to de- 
termine the best available and scientifically accurate method for 
sampling and monitoring microorganisms in the oilfield; (2) to 
obtain information about what microorganisms are indigenous to 
that particular field; (3) to correlate a laboratory research effort 
with this field test so that some predictions can be made about the 
outcome; (4) to develop a set of guidelines for other field MEOR 
projects so that any environmental concerns could be addressed 
and satisfied; and (5) to provide recommendations for future 
MEOR field research. To perform and monitor a successful micro- 
bial field compatibility test, an important parameter is the prelimi- 
nary design and planning. 2 refs. 


82 (NIPER—185) Characterization of Texas II with 
the dimer of Texas II. Project OE3A, Milestone 1, Task 1. 
Olsen, D.K.; Burtch, F. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). Aug 1986. Con- 
tract FC22-83FE60149. 26p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE87001388. 

Phase partitioning studies were conducted on Texas II mon- 
omer and Texas II monomer plus pentadecylb sulfonate. The 








resulting data on Texas II monomer (this work) are being correlat- 
ed with data from previous work, FY80-FY85 on crude disulfon- 
ates, and will be presented as a topical report on the effect of poly- 
sulfonates on enhanced oil recovery by chemical flooding. The syn- 
thesis of Texas II dimer (disulfonate) was unsuccessful even though 
it was pursued through three different synthetic routes: Gri 

Wittig, and di-Grignard. The Texas II dimer molecule is not stable 
enough to obtain phase behavior data during 1-week tests at room 
temperature. Phase behavior work, which was being pursued on 
the Texas II dimer, was not reproducible, and the results did not 
correspond with predictions from previous work on crude disulfon- 
ates. The hoped for dimer material was either degrading or had de- 
graded. If further work is desired, those mono-disulfonate pairs 


from research samples from the work at Morgantown could be — 


used, but no single pair exists in their published results and synthe- 
sis of one or more pure compounds would be required. The cost of 
synthesizing most isomeric disulfonates, however, makes their use 
prohibitively expensive for chemical flooding; therefore, no further 
research is recommended. 10 refs., 5 figs., 3 tabs. 


Seismic monitoring of hydraulic fracturing: Tech- 
state tr Ghematiin THE tat Game Gel diame of cle 
away from a wellbore. Fehler, M.; House, L.; Kaieda, H. 
(Earth and Space Sciences Div., Los Alamos National Lab., 
Los Alamos, NM _ 87545). pp 606-614 of Rock 
mechanics:Key to ener BY production. Littleton, CO; Society 
of Mining Engineers of AIME (1986). (CONF- -860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

The seismic waveforms of the microearthquakes contain a 
wealth of information about the rock in regions that are otherwise 
inaccessible for study. By reliably locating the hypocenters of many 
microearthquakes, we have inferred the joint patterns in the rock. 
We observed that microearthquake locations do not define a simple, 
thin, planar distribution, that the fault plane solutions are consistent 
with shear slippage, and that spectral analysis indicates that the 
source dimensions and slip along the faults are small. Hence we be- 
lieve that the microearthquakes result from slip along preexisting 
joints, and not from tensile extension at the tip of the fracture.. Ori- 
entations of the principal stresses can be estimated by using fault 
plane solutions of the larger microearthquakes. By using a joint 
earthquake location scheme, and/or calibrations with downhole 
detonators, rock velocities and heterogeneities thereof ca: be inves- 
tigated in rock volumes that are far enough from the borehole to be 
representative of intrinsic rock properiies. 


Analytical approach to the hot water drive. Gil- 
A R.P.; Jeffrey, A.; Meek, P. (Univ. of Delaware, 
Newark). Zeitschrift fuer Angewandte Mathematik und Me- 
chanik; 64: No. 12, 509-515(1984). Contract ACOI- 
81ER10967. 

In this work, a hybrid scheme, analytical and numerical, is 
devised to solve the one-dimensional hot water drive for secondary 
oil recovery problems. In the authors model capillary pressure and 
gravity are ignored. It is shown how when the oil viscosity varia- 
tion as a function of temperature is specified the oil and water satu- 
rations may be found by numerical integration of a first-order non- 
linear hyperbolic equation which involves the fluid temperature. 
The numerical scheme makes use of ideas due to Meek and Nor- 
burry and leads to a system of algebraic equations where only a 
single iteration is necessary to obtain a second-order accurate (in 
time) approximation to the solution of the saturation equation. It is 
then shown that the fluid and also the solid temperature may be 
found analytically in terms of the solution to a Goursat problem. 
The integral representation of this problem is then evaluation nu- 
merically and used in the saturation equation. 9 references, 2 fig- 
ures. 


85 Analytical solution of a partially penetrating well 
in a two-layer aquifer. Javandel, I.; Witherspoon, P.A. 
(Lawrence Berkeley Lab., CA). Water Resources Research; 
19: No. 2, 567-578(Apr 1983). Contract AC03-76SF00098.. 


The behavior of a two-layer aquifer pumped by a partially 


penetrating well is a matter of considerable interest. Analytical so- 
lutions are developed for drawdowns in either layer and are evalu- 


ated numerically to illustrate some typical cases. The validity of the - 
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solution is demonstrated by comparison with the limiting single- 
layer case and with results from finite element calculations. Asymp- 
totic solutions for small and large values of time are developed to 
show that (1) at early times with partial penetration the behavior of 
the pumped layer is exactly the same as that of a single layer and 
(2) at large values of time a semilog plot of drawdown versus time 
yields a straight line whose slope is only a function of the sum of 
the two transmissivities. A method is proposed for the interpreta- 
tion of pump test data. Senn? Sg 
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86 (AD-A—170221/6/XAB) Tandem mass-spectro- 
metric analysis (MS/MS) of jet fuels. Part 1. Experimental 
procedures and qualitative data analysis. Final report, 1 June- 
31 July 1984. Meuzelaar,.H.L.; McClennen, W.H.: (Geo- 
Centers, Inc., Newton Upper Falls, MA (USA)). Jul .1985. 
46p. NTIS, PC A03/MF AO1. 

A fast, direct mass-spectrometry (MS) determination of hy- 
drocarbon classes in jet fuels is presented. A novel inlet technique 
using 0.1 mm i.d. micropipet glass capillaries for sampling the liquid 
fuels and reproducibly placing the 10- to 20 microgram samples in 
the MS vacuum for analysis is demonstrated. Low-voltage electron 
ionization is shown to produce molecular ion series characteristic of 
alkyl-substituted naphthalenes, tetralins, and decalins. Structurally 
specific fragment ions for several hydrocarbons, as determined by 
gas chromatography - mass spectrometry, are used to help identify 
compound classes by tandem mass spectrometry (MS/MS). As dis- 
cussed; MS/MS can add a dimension of separation to overlapping 
molecular ion series while maintaining the greater speed of direct 
MS over GC/MS. In addition, multivariate statistical analysis is 
demonstrated to be powerful method for comparison of MS spectra 
from complex jet fuels to chemical class standards. 


87 (AD-A—170281/0/XAB) Tandem 


mass-spectro- 
_metric analysis (MS/MS) of jet fuels. Part 2. Quantitative 


aspects: of direct MS analysis. Final report, 1 July-1 Septem- 
ber 1984, Meuzelaar, H.L.; McClennén, W.H. (Geo-Centers, 
Inc., Newton Upper Falls, MA (USA). Jul 1985. 43p. 
NTIS, PC A03/MF AOl1. 

Quantitative aspects of the direct mass spectrometry (MS) 
determination of hydrocarbon classes in jet fuels are discussed. 
Low-energy ionization and signal averaging over the complete 
sample-vaporization process are found to be important. instrument 
parameters for direct MS analysis of liquids with boiling ranges to 
more than 250 C and high naphthenic compound content. The deri- 
vation of class standard mixtures from complex fuel samples ‘by 
liquid chromatography (LC) and computer extraction techniques is 


. shown to be a viable alternative to the difficult and costly produc- 


tion of appropriate standards from individual compounds. As dis- 
cussed in this report, advanced computer techniques in pattern rec- 
ognition and multivariate statistical analysis provide powerful op- 
tions for data processing beyond the procedures of ASTM method 
D2789-81 for gasoline analysis. 


88 (PB—86-224078/XAB) Development of a tank test 
method for a national survey of ‘underground storage tanks 
(revised draft). Final report, June 1985-January 1986. 
Wilcox, H.K.; Flora, J.D.; Haile, C.L.; Gabriel, MJ.; 

Maresca, J.W. (Midwest Research Inst., Kansas City, MO 
(USA)). May. 1986. 300p. NTIS, PC A13/MF AOl. 

Leaking underground storage tanks have become a ‘matter of 
national concern. Materials leaking .from underground tanks: can 
pose a risk of groundwater contamination and in the case of flam- 
mable materials, a risk of fire or explosion. The United States Con- 
gress, in recognition of this problem, mandated the Environmental 
Protection Agency to develop regulations for underground storage 
tanks containing motor fuels. As a part of the regulatory process, 
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EPA was mandated to conduct a national survey of underground- 
fuels-storage tanks. The objectives of the project were to evaluate 
and select a suitable method for testing the tanks, quantify the per- 
formance of the recommended method, and develop a standard op- 
erating procedure for tank testing for the national survey. The ini- 
tial phase of the project was a preliminary evaluation of existing 
tank-test methods by literature review and field observation. 


89 (PB—86-224219/XAB) Fatal accident circum- 
stances and epidemiology (FACE) report: confined-space inci- 
dent kills two workers - company employee and rescuing fire- 
man. (National Inst. for Occupational Safety and Health, 
Morgantown, WV (USA). Div. of Safety Research). 6 Jan 
1985. 1lp. NTIS, PC A02/MF AO1. 

A fatal accident circumstance and epidemiology report on an 
incident occurring in a confined space and involving two fatalities 
is Presented. Two employees of « petroleum company were deter- 
mining whether an empty 10,000-gallon toluene tank needed clean- 
ing. Due to limited visibility, one worker decided to enter the tank. 
As he descended through a 16 inch opening in the top of the tank, 
he apparently fell into the tank. The other worker called the city 
fire department. The responding unit decided to use a K 12 saw to 
cut an opening in the side of the tank. Although water sprays were 
used to minimize spark generation, an explosion occurred and a 
fireman was killed by the concussion. Preliminary medical informa- 
tion indicates that the worker inside the tank was dead prior to the 
explosion. Recommendations include city fire departments establish- 
ing a registry of confined spaces and toxic or explosive substances 
in the area in which they serve and conducting research to deter- 
mine the best methods to gain entry into enclosed spaces containing 
inflammable or explosive atmospheres. 


0206 Health And Safety 
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Formation of genotoxic compounds by oe 
of residues from oil refinery effluents. Metcalfe, C.D.; 
stegard, R.A. (McMaster Univ., Hamilton, Ontario). pp 265- 
277 of Water chlorination: chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, VA. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Disinfection by chlorination has been shown to dramatically 
increase the mutagenic activity of drinking water. However, the 
mechanisms by which mutagens are formed are largely unknown. 
There is potential for the formation of genotoxic and carcinogenic 
compounds by the reaction of chlorine with environmental con- 
taminants in drinking water. One of the major mechanisms by 
which the authors aquatic resources become contaminated is 
through the discharge of industrial effluents. The petroleum and pe- 
trochemical industry is ranked third in its worldwide potential for 
industrial pollution of aquatic resources. If significant quantities of 
refinery residues circulate into public water treatment facilities, 
chlorination of the water may produce hazardous compounds. In 
this study, the authors used in vitro assays (Ames mutagenicity test, 
sister chromatid exchange assay) to investigate the genotoxic activi- 
ty associated with the chlorination of water containing various 
amounts of oil refinery effluents. Comparisons were made between 
the relative contribution of refinery effluents and natural organic 
acids to genotoxicity following chlorination. 
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91 (DOE/EIA—0380(86/07)) Petroleum Marketing 
Monthly, July 1986. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Oil and Gas). 30 Sep 
1986. 201p. NTIS, PC A10/MF AO; 1 - GPO; GPO Dep. 
File Number DE87000788. 

Information and statistical data are given about a variety of 
crude ‘oils and refined petroleum products. The publication pro- 
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vides crude oil cost statistics and refined petroleum products sales 
statistics for use by industry, government, private sector analysts, 
educational institutions, and consumers. Data on crude oil include 
the domestic first purchase price, the f.o.b. and landed cost of im- 
ported crude oil, and the refiners’ acquisition cost of crude oil. 
Sales data for motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane are presented. This issue includes annual 
report on fuel oil and kerosene sales. 


92 bs ge sat te apes Replacement Cost Integra- 
tion Program (reserve replacement version). User's guide. 
Einstein, J.R.; Trowbridge, L.D. (Oak Ridge National Lab., 
TN (USA)). Sep 1986. Contract AC05-840R21400. 40p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE87001631. 

RCIP, the Replacement Cost Integration Program, was de- 
veloped for the Department of Energy's Office of Planning and En- 
vironment within the Office of Fossil Energy. It is a PC-based tool 
designed to aid the study of the replacement of domestic oil re- 
serves by new discoveries. Its function is primarily to translate re- 
gional supply functions (replacement cost/quantity functions) for 
undiscovered oil into a projection of future reserve additions. The 
primary data input to RCIP takes the form of undiscovered re- 
source bases broken down by region and production cost. Other as- 
sumptions address demand for domestic oil, resource availability as 
a function of time (leasing and technology constraints), and avail- 
ability of enhanced oil recovery (EOR) production. ‘A series of 
menus allows the user to control many of these data elements to 
create a wide range of scenarios of future oil discoveries. Projec- 
tions of reserve additions are made by selecting demanded quanti- 
ties by a series of simplified priority schemes, the most important of 
which is that the least costly resources will be discovered first. The 
user’s guide for RCIP contains detailed directions for operation of 
the RCIP system of programs, as well as a description of the pro- 
gram logic, assumptions, and data sources. 4 refs., 17 figs. 


93 International decline in household oil use. Schip- 
per, L.; Ketoff, A.N. (Lawrence Berkeley Lab., CA). Sci- 
ence (Washington, D.C.); 230: 1118-1125(6 Dec 1985). Con- 
tract AC03-76SF00098. 

In this article estimates are made of the permanent and re- 
versible components of changes in heating oil use in major coun- 
tries of the Organization for Economic Cooperation and Develop- 
ment. The components of the increase in oil use through the mid- 
1970's, and of the subsequent decline, are revealed. For seven coun- 
tries, residential oil use decreased by 40% between 1972 and 1983, 
for a savings of about 1.2 million barrels per day (59 million metric 
tons of oil equivalent per year). One-third of this resulted from re- 
ductions in the number of homes heated with oil, the rest from re- 
ductions in oil use per oil-heated home. During that time, however, 
the size of these homes and the penetration of central heating in- 
creased significantly, so these figures underestimate the actual con- 
servation achieved. Of the total oil savings, at least 46% are of a 
permanent nature, while the rest could be reversed with continued 
slide in oil prices, although it seems likely that most of the savings 
will be maintained and may even increase. 46 references. 


0208 Waste Management 
REFER ALSO TO CITATION(S) 1760 


94 (EPRI-EA—4857) 1985 fuel supply seminar: pro- 
ceedings. Prast, W.G. (ed.). (Atlantis, Inc., Green’s Farms, 
CT (USA)). Sep 1986. 350p. (CONF-851032—). Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920008. 
From Fuel supply seminar; San Antonio, TX, USA (8 Oct 
1985). 
‘ The major topics were utility fuel demand uncertainty (fea- 
turing uncertainty in electricity demand growth prospects), fuel 
forecasts and assumptions, residual fuel oil and natural gas markets, 
coal in environmental planning, coal market conditions and implica- 
tions for procurement, and Canadian energy purchases. Individual 
papers are processed separately for the data bases. (PSB) 
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REFER ALSO TO CITATION(S) 714 


95 (AD-A—169479/3/XAB) USAF toxicology re- 
search on petroleum and shale-derived aviation gas turbine 
fuels. Martone, J.A. (Air Force Aerospace Medical Re- 
search Lab., Wright-Patterson AFB, OH (USA)). Apr 1986. 
4p. NTIS, PC A02/MF AO1. 

As one of the nation’s largest users of aircraft turbine fuels, 
the USAF has interest in assuring the safe use of these hydrocar- 
bons by its military and civilian workers. This concern stimulated 
research to define potential adverse health effects and develop cri- 
teria for safe exposure limts for military aviation fuels. The first in- 
halation exposure to JP-4, the primary fuel used in USAF aircraft, 
was conducted in 1973. Since this initial subchronic study, the 
USAF has conducted numerous subchronic and one-year oncogenic 
inhalation studies to establish health criteria for aviation fuels. This 
paper summarizes the status of studies to define the toxicity of pe- 
troleum and shale-derived aircraft turbine engine fuels and discusses 
the preliminary findings of toxic nephropathy and primary renal 
tumors observed in male Fischer 344 rats. 


96 (NIPER—198) Groundwater contamination from 
refinery operations. Final report. Comstock, H.H.; ee 
K.Q. (National Inst. for Petroleum and Energy Researc 
Bartlesville, OK (USA)). Sep 1986. Canes FC22- 
83FE60149. 41p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87001387. 

The focus of this project has been on examining all available 
sources for information on groundwater contamination from refin- 
ing operations. Once the information was gathered, it was carefully 
researched with the following goals in mind. (1) To define the 
major problems associated with possible groundwater contamina- 
tion from refining operations. (2) To determine which problems are 
being addressed and by whom. (3) To prioritize the remaining 
problems. In order to explore the major problems related to 
groundwater contamination by refining operations, we examined 
the laws and regulations relating to groundwater, conducted a thor- 
ough literature survey, and interviewed people in the refining in- 
dustry, governmental agencies, and interested organizations. There 
are six broad categories which comprise the areas of research that 
are now being studied and which need further attention. These cat- 
egories include: (1) Analytical procedures for determining the 
amounts and types of trace organic compounds found in ground- 
water. (2) Monitoring techniques and equipment which reflect the 
contents of an aquifer rather than contaminants introduced through 
monitoring. (3) Methods for detecting the existence of hydrocar- 
bons in the environment which could contaminate groundwater. (4) 
The fate and transport of contaminants in the soil and groundwater 
which defines what will happen to a chemical which enters the 
subsurface environment. (5) Aquifer restoration. (6) Prevention of 
contamination by limiting the amount of contaminants (via process- 
ing changes or recycling waste streams) and by improving disposal 
techniques for the wastes. Research is being conducted in all of 
these categories, but further study is needed. The Environmental 
Protection Agency and American Petroleum Institute are both di- 
recting extensive research efforts in the field of groundwater con- 
tamination. Recently, DOE has also focused attention on how the 
groundwater is affected by various energy recovery methods. 44 
refs. 
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97 Leached salt cavern design using a fracture crite- 
rion for rock salt. Preece, D.S.; Wawersik, W.R. (Sandia 
National Labs., Albuquerque, NM 87185). pp 556-565 of 
Rock mechanics in productivity and protection. Dowding, 
C.H.; Singh, M.M. New York, NY; American Institute of 
Mining, Metallurgical and Petroleum Engineers (1984). 

In 1975 Congress passed the Energy Conservation Act to es- 
tablish a U.S. Strategic Petroleum Reserve (SPR) with a capacity 
of 750 million barrels of crude oil. The most economic storage 
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medium was determined to be salt caverns leached in salt domes in 
Louisiana and Texas. Salt caverns existed at several sites when the 
reserve was created. These were obtained by the U.S. Department 
of Energy (DOE) and used to initiate SPR oil storage. In order to 
meet the storage capacity approved by Congress new caverns also 
had to be leached. To support the resulting design effort, finite ele- 
ment computer programs have been used to determine the creep 
closure and structural stability of salt caverns. Using site specific 
material properties including creep models, elastic moduli and frac- 
ture data, the finite element analyses have replaced earlier empirical 
approaches to cavern design. This report presents results of such 
finite element analyses to determine the best cavern roof shape and 
the minimum pillar to diameter ratio, P/D. These numerical predic- 
tions indicate that the current cavern design is safe. 


0250 Combustion 
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98 (DOE/EIA—0216(85)) US Crude Oil, Natural 
Gas, and Natural Gas Liquids Reserves, 1985 annual report. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). 7 Oct 1986. 85p. NTIS, PC 
A05/MF AOl - GPO; 1; GPO Dep. File Number 
DE87000533. 

This report presents estimates of proved reserves of crude 
oil, natural gas, and natural gas liquids as of December 31, 1985, for 
the total United States and for selected States and State subdivi- 
sions as well as production volumes for the year 1985. Also includ- 
ed is information on indicated additional crude oil reserves, oil and 
gas reserves in nonproducing reservoirs, and lease condensate re- 
serves and production. These estimates are based upon data ob- 
tained from two annual EIA surveys: Form EIA-23, “Annual 
Survey of Domestic Oil and Gas Reserves”; and Form EIA-64A, 
“Annual Report of the Origin of Natural Gas Liquids Production.” 
EIA no longer collects or publishes data on the commitment status 
of natural gas proved reserves. Data are also presented on notable 
oil and gas exploration and development activities during 1985. The 
appendices contain a summary of survey operations, a discussion of 
statistical considerations, methods used to develop the estimates 
provided in this report, historical data series, and maps of selected 
State subdivisions. A glossary of the terms used in this report and 
in survey Forms EIA-23 and EIA-64A is provided to assist readers 
in more fully understanding the data presented in this publication. 
28 refs., 9 figs., 14 tabs. 
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99 (DOE/MC/21181—1950-Vol.5) Geological evolu- 
tion and analysis of confirmed or suspected gas hydrate local- 
ities. Volume 5. Gas hydrates in the Russian literature. 
Krason, J.; Ciesnik, M. (Geoexplorers International, Inc., 
Denver, CO (USA)). Oct 1985. Contract AC21-84MC21181. 
176p. NTIS, PC A09/MF AO1; 1; GPO Dep. File Number 
DE86006635. 

This document is Volume V of a series of reports entitled 
“Geological Evolution and Analysis of Confirmed or Suspected 
Gas Hydrate Localities." Volume V is an analysis of "Gas Hy- 
drates in the Russian Literature.” This report presents an assess- 
ment of gas hydrate research as documented in Russian literature. 
It presents material that includes regional and local settings, geolog- 
ical history, stratigraphy, and physical properties. It provides some 
necessary regional and geological background of major hydrate oc- 
currences in Russia. This report provides a better understanding of 
the gas hydrate phenomena in Russia and gives a detailed account 
of gas production history from a gas hydrate field in Siberia. It pro- 
vides an important assessment of the understanding of gas hydrate 
deposition and production. 271 refs., 51 figs., 19 tabs. 
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100 (DOE/METC—86/6039) Proceedings of the 
second workshop on remote sensing/lineament applications 
for energy extraction. Komar, C.A. (ed.). (USDOE Morgan- 
town Energy Technology Center, WV). Jul 1986. 143p. 
(CONF-860244—). NTIS, PC A07/MF A01; 1; GPO Dep. 
File Number DE86006613. 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

The Second Workshop on Remote ineament Ap- 
plications for Energy Extraction was held April 23-24, 1986, at the 
Ramada Inn in Morgantown, West Virginia, and was sponsored 
and hosted by the US Department of Energy (DOE), Office of 
Fossil Energy, Morgantown Energy Technology Center. This 
annual meeting provides a forum for the exchange of information 
and was attended by 82 individuals who represented industry, pri- 
vate consulting firms, and DOE. Nine papers were presented at the 
meeting; participants in a panel discussion and an open discussion 
reviewed and analysed the information presented. The proceedings 
has been reproduced from camera-ready manuscripts furnished by 
the authors. The papers have not been refereed, nor have they been 
extensively edited. All papers have been processed for inclusion in 
the Energy Data Base. 


101 (PB—86-233830/XAB) Measurement and analysis 

of two-phase flow through low-permeability media, Task 3. 

Final report, November 1982-March 1986. Soeder, D.J.; Ran- 

dolph, P.L. (Institute of Gas Technology, Chicago, IL 
(oda). Jul 1986. 229p. NTIS, PC A11/MF AO1. 

The report covers topics to develop the understanding of 
important phenomena (capillary pressure curves, pore-size distribu- 
tions, relative permeability to water, and other reservoir param- 
eters) that have never before been quantitatively defined for tight 
sandstones under pressures representative of producing conditions. 


Compaction of Gulf Coast shale and sandstone. 
Fahrenthold, E.P.; Gray, K.E. (Dept. of Mechanical Engi- 
neering, Univ. of Texas at Austin, Austin, TX 78712). pp 
547-551 of Rock mechanics:Key to energy production. 
Littleton, CO; Society of Mining Engineers of AIME 
(1986). (CONF- 860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Brine reservoirs along the Texas and Louisiana Gulf coasts 
were currently under study to investigate the technical and eco- 
nomic viability of production wells designed to extract methane gas 
in solution. The effect of well pressure drawdown on reservoir 
rock and associated overburden material is important to well per- 
formance predictions and the analysis of potential subsidence prob- 
lems. Consequently a series of compaction tests have been conduct- 
ed on sandstone and shale cored from a test well drilled neat Hitch- 
cock, Texas, in order to determine the variation of mechanical 
properties to be expected over the producing life of the formation. 


0303 Drilling, Production, And Processing 
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103 (DOE/CE/15171—T1) Performance of a new type 
of down-hole motor/pump powered by down-hole forces for 
secondary recovery of natural gas from watered-out wells and 
dissolved gas in deep brines. Elliott, G.R.B.; McDaniel, M.; 
Hatchitt, W.A.; Elliott, R.D.; Yates, T.M.; Murray, AM: 
Yates, D.; Morris, L.c. (Los Alamos Consultants, NM 
SA)). 10 Sep 1986. Contract FG01-84CE15171. 25p. 
C/LASSG—86-7). NTIS, PC A02/MF A0O1; 1; GPO 

. File Number DE86015821. 

Economical secondary recovery of residual gas from gas 
caps in watered-out wells is anticipated quickly, thereby adding 
some 100 Tcf to US natural gas reserves. Water which was causing 
watering out is removed by pumping it out of the well with rein- 
jection elsewhere, usually into a nearby reservoir. Most or all 
power for commercial turbine pumps is to be provided by the high- 
pressure gas being released from the reservoir; the gas will do work 
in newly designed motors as it expands from reservoir pressure into 
the lower pressure of the wells - in this sense the system is self 
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powered. Similar units can be operated to remove dissolved gas 
from deep gassy brines, e.g., those along the Gulf Coast. Although 
drilling new wells for dissolved-gas recovery is not economic now, 
the future recovery of this gas offers over 5000 Tcf of gas to 
become available to the US in the future - this is 250 years supply 
at current usage rates. The self-powered motor to be used to power 
the pump is a two-fluid motor (natural mixtures) of a new 
type. The concept is patented (US Pats. 4,262,747; 4,378,047; and 
4,531,593), and proprietary concepts are also involved. Two-fluid 
motor/pump units have now been evaluated above ground in a 500 
gal circulation system. These motors fit in 5-in turbine-pump bowls 
and operate 5-in. bowl commercial turbine-pumps. Test operations 
with compressed air and water deliver up to 16 HP at 2000 to 3500 
rpm with calculated efficiencies apparently up to 90% of the ther- 
modynamically ideal values. The present motor/pump units are of 
commercial size and design. In principle, these existing units would 
be suitable for commercial operations down hole. For example, the 
Turtle Bayou Field on the Mississippi Delta trapped 500 billion 
cubic feet of gas behind water blocks - with the motor/pumps here 
tested, much of the trapped gas should be recoverable. 10 refs., 2 
figs. 


104 (PB—86-233814/XAB) Documentation and review 
of Eastern gas shales —_—-. Annual report, 
1985-February 28, Skrinak, V.M. (BDM 
ee VA (USA). In Jun 1986. 82p. NTIS, PC A05 

The report provides coverage on a project (1) to provide 
technology-transfer support for the Eastern Gas Shales Project 
Area, promoting the awareness and application of the program 
products through periodic publication of Eastern Devonian Gas 
Shales Technology Review and (2) to quantify impacts of technolo- 
gy improvements on shale gas cost-supply relationships, in order to 
aid in guiding the thrust of GRI’s research program. 


0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 629, 630 


105 (DOE/EIA—0145(85)) Statistics of interstate nat- 
ural gas pipeline companies, 1985. (USDOE Ener geo 
mation Administration, W: nm, DC. Office o 

Gas). 20 Oct 1986. 270p. NTIS, PC A12/MF AOl - GPO. 
1; GPO Dep. File Number DE87001810. 

The 1985 financial and operating information presented in 
this report indicates that the 45 major interstate natural gas pipeline 
companies reported assets totaling $60.1 billion, as of December 31, 
1985, compared with $59.3 billion on December 31, 1984. (In some 
instances throughout this discussion of financial and operating in- 
formation, comparative data for 1984 are indicated in parentheses 
following the amounts shown for 1985.) Gross gas utility plant in- 
vestments at the end of the year amounted to $43.6 billion ($42.1 
billion); and net gas utility plant assets amounted to $20.7 billion 
($20.6 billion). The major pipeline companies reported total gas op- 
erating revenues of $49.0 billion ($56.1 billion). Sales of natural gas 
decreased from 13.2 trillion cubic feet in 1984 to 11.3 trillion cubic 
feet in 1985. Sales of natural gas to ultimate consumers decreased 
from 1.6 trillion cubic feet in 1984 to 1.4 trillion cubic feet in 1985. 
Sales to other gas utilities decreased from 11.6 trillion cubic feet in 
1984 to 9.9 trillion cubic feet in 1985. Revenues from these sales to 
ultimate consumers decreased from $7.3 billion in 1984 to $6.5 bil- 
lion in 1985. Revenues from sales for resale to other gas utilities 
amounted to $38.6 billion in 1985 and $45.3 billion in 1984. The 
total number of natural gas customers was 3,459,568 in 1985, com- 
pared with 3,435,602 in 1984. Of these, ultimate consumers totaled 
3,456,685 (3,432,709), and there were 2883 (2893) wholesale gas 
utility customers. 21 tabs. 
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REFER ALSO TO CITATION(S) 1397, 1500 
0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 83 


106 In-situ dynamic moduli of Mesaverde rocks, com- 
pared to static and dynamic laboratory moduli. Lin, W.; 
Heuze, F.E. (Lawrence Livermore National Lab. (LLNL), 
Livermore, CA 94550). pp 682-689 of Rock mechanics:Key 
to energy production. Littleton, CO; Society of Mining En- 
gineers of AIME (1986). (CONF- 860609—). Contract W- 
7405-ENG-48. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

This paper focuses on tests performed on sandstones and 
shales from four gas wells in the Mesaverde formation. A previous 
document showed a comparison of the static and dynamic laborato- 
ry moduli. This publication describes how field velocity logs were 
used to derive field dynamic moduli. A 3-way comparison was then 
performed for these stiffness properties; the results show no agree- 
ment between the three sets of values. Differences between dynam- 
ic stiffness coefficients from the field and the laboratory exceed 
200%; differences between static and dynamic coefficients range up 
to 600%. In turn, this indicates that a reliable method of estimating 
mechanical rock properties for hydraulic fracturing design has not 
been established, and that such a task should be pursued. 


107 In situ stress and natural fracture distribution at 
depth in the Piceance Basin, Colorado: apeompdic thea 
lation and production of low permeability gas reservoirs. 
Teufel, L.W. Gitemdaeios Div. 1542, Sandia National 
Labs., Albuquerque, NM 87185). pp 702-708 of Rock 
mechanics:Key to energy production. Littleton, CO; Society 

of Mining Engineers of AIME (1986). (CONF.860609-_). 
Contract AC04-76DP00789. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Knowledge of in situ stress and natural fracture distribution 
at depth improves our ability to simulate and produce low perme- 
ability reservoirs. The focus of this study is three closely spaced, 
2.5 km deep vertical wells in the Piceance Basin of Colorado. The 
wells were completed through the tight lenticular and blanket gas 
sands of the Mesaverde Group. In situ stress directions and magni- 
tudes were determined from hydraulic fracture tests and anelastic 
strain recovery measurements of oriented core. The distribution, 
orientation, and characteristics of natural fractures in the subsurface 
were determined from detailed observations of over 1300 m of 
core, of which 400 m was oriented. Stress measurements clearly 
show that horizontal stresses are strongly influenced by lithology. 
In a sandstone/shale sequence at a depth of about 2.0 km in situ 
stresses in sandstone formations are anisotropic, with the average 
ratios of the minimum and maximum horizontal stresses to the over- 
burden stress being 0.82 and 0.96, respectively. 
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108 (PB—86-224607/XAB) Analyses of natural gases, 
1917-1985. Data file. Moore, B.; Miller, R.; Armstrong, G. 
(Bureau of Mines, Amarillo, TX (USA). Helium Field Oper- 
ations). Dec 1985. mag tap. NTISCP T02. 

The tape contains routine analyses and related source data 
for 14242 natural gas samples. These samples were collected as a 
part of a continuous survey of the free world for occurrences of 
helium. The survey has been conducted in the United States by the 
Bureau of Mines since 1917. In late 1965, the study was expanded 
to include foreign gas fields. Samples released for publication have 
been published in a series of USBM bulletins and information circu- 
lars. The tape contains samples received through December 31, 
1985 that were released for publication. (It replaces previous tapes 
forwarded to you.) There is one record on the tape for each sample 
analysis. The tape does not contain a label, standard or non-stand- 
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ard. The tape is a nine-track, 1600 BPI, odd parity, ASCII tape. 
Each record contains 365 characters. The records are blocked 1 
(one) per block. Helium Field Operations of the Bureau of Mines, 
located in Amarillo, Texas, may be contacted for further informa- 
tion. 


109 (PB—86-229531/XAB) Eastern Gas Shale data- 
base development program. Annual report, January 1, 1985- 
December 31, wae Skrinak, V.M.; DeVos, D.R.; Daniels, 
A.D.; Lassiter ; Leak, J. (BDM Corp., McLean, VA 
(USA)). Jun jose’ 119p. (BDM/W—86-0273-TR). NTIS, 
PC A06/MF AO1. 

The report covers activities to operate and expand the size 
and capabilities of the Eastern Gas Data System (EGDS). Empha- 
sis is upon developing increased information and participation from 
industry sources. 


(PB—86-230711/XAB) Measurement of gas-com- 


report, 

. Ellington, R.T.; Starling, K.E.; Hill, M.J.; Sa- 
vidge, J. L.; Kumar, K. H. (Oklahoma "Univ. bs Norman 
(USA). School of Chemical Engineering and Materials Sci- 
ence). Jan 1986. 44p. NTIS, PC A03/MF AO1. 

Over 2700 independent, highly accurate compressibility- 
factor measurements were made on natural and synthetic gas com- 
ponents and their mixtures. Accurate second virial coefficients were 
determined for pure gases and mixtures and interaction second 
virial coefficients obtained. These already have been used to test 
the Phase I OU/GRI correlation and to improve low-pressure rep- 
resentation in the Phase II work to extend and improve the correla- 
tion. Measurements were made at pressures from 150 to 900 psi and 
nominal temperatures of 40, 60, and 80 F. A large, new, nonpro- 
prietary data bank is available to the gas industry and scientific 
community at large. An industrial instrument, used for the first time 
in the U.S., has been proven for online use for measuring compress- 
ibility factors when the composition-analysis errors are too large to 
permit accurate calculation of supercompressibility factors. A new 
facility has become available to the gas industry for making meas- 
urements and training personnel. 


111 (PB—86-233269/XAB) LNG (liquefied natural 
gas) measurement: a user’s manual for custody transfer. Final 
report. Mann, D. (National Bureau of Standards, Boulder, 
CO (USA). Chemical Engineering Science Div.). Jun 1986. 
327p. (NBSIR—85/3028). NTIS, PC A15/MF AOl. 

The LNG Measurement Manual will provide measurement 
engineers and others with a source of critically evaluated basic 
physical property data, a description of recent relevant measure- 
ment research, and detailed examples of several methods of estab- 
lishing the quantity and quality of liquefied natural gas (LNG) as a 
commercial commodity at the custody transfer point of sale. The 
contents of the manual are edited condensations of published re- 
search on properties and measurement processes. 


112 Developing simplified models of combustion chem- 
istry by simulation with detailed chemical kinetics models. 
Creighton, J.R. (Chemistry and Materials Science Dept., 
Lawrence Livermore National Lab., Livermore, CA 94550). 
pp 340-347 of Proceedings of the 1986 summer computer 
simulation conference. Crosbie, R.; Luker, P. San Diego, 
CA; Society for Computer Simulation (1986). (CONF. 
860729—). 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

Simulations with detailed chemical kinetics mechanisms were 
used to develop simplified models for the oxidation of simple fuels, 
with emphasis on methane. The first simplification was based on 
the observation that the concentrations of several radical species 
were in steady state so that they formed a “radical pool” where the 
concentrations of pool species track one another. During the induc- 
tion period these concentrations grow exponentially. Simulations 
showed that as concentrations grow, nonlinear terms due to specific 
reaction steps bring the entire radical pool to steady state and that 
there after the radical pool concentration is determined by the tem- 
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perature. Simulations also show that all reactions with the same ini- 
tial reactant concentrations reach the same steady state regardless 
of initial temperature or initial radical concentration. Because the 
rate of heat release is a function of the radical pool concentration, 
the rate of temperature increase during this steady state is a func- 
tion only of temperature with initial reactant concentrations as pa- 
. rameters. A model based on these simplifications reproduces much 
of the behavior of the detailed kinetics model in simulations of ex- 
plosions and flames. 


0340 Combustion 
REFER ALSO TO CITATION(S) 364, 1500 
0350 Storage 


113 (PB—86-229523/XAB) GRI (Gas Research Insti- 
tute) research program on the crack-arrest properties of 9% 
nickel cryogenic steels. Final report, June 1980-June 1986. 
Stout, R.D. (Lehigh Univ., Bethlehem, PA (USA). Dept. of 
Metallurgy and Materials Engineering). Jun 1986. SOp. 
NTIS, PC A03/MF A0O1. 

Despite the excellent safety record of LNG storage tanks 
fabricated from 9% nickel steels, questions were raised whether 
adequate testing had been conducted to ensure that a running crack 
would be arrested. Consequently, the Gas Research Institute and 13 
European, Japanese, and U.S. organizations, sponsored an experi- 
mental and analytical research program to examine the performance 
of 9% nickel steels and their welds under LNG storage tank condi- 
tions. The research showed that (1) the welded joints do not seri- 
ously detract from the ability of 9% nickel steel to arrest a propa- 
gating crack, (2) useful correlations can be derived among various 
crack arrest tests and other notch toughness tests, (3). the dynamic 
factors affecting crack arrest are relatively small, and (4) present 
production heats of 9% nickel steel exhibit enhanced fracture 
toughness well above minimum standards, largely due to reduced 
carbon and impurity levels. 


04 OIL SHALES AND TAR SANDS 
0403 Drilling, Fracturing, And Mining 
REFER ALSO TO CITATION(S) 1419 


114 Results from some oil shale fragmentation experi- 
ments conducted at the Anvil Points Mine, Colorado. Dick, 
R.D. (Geophysics Group, Los Alamos National Lab., Los 
Alamos, NM 87545). pp 989-999 of Rock mechanics in pro- 
ductivity and protection. Dowding, C.H.; Singh, M.M. New 
York, NY; American Institute of Mining, Metallurgical and 
Petroleum Engineers (1984). 

The Los Alamos National Laboratory was involved in an oil 
shale fragmentation research program in cooperation with a Con- 
sortium of industrial companies to investigate the feasibility of using 
modified in-situ (MIS) recovery of oil from oil shale. Field tests 
were conducted at the Anvil Points Mine, Colorado, in the thick 
oil shale beds of the Green River formation. Part of the program 
included obtaining data about fragmentation by instrumenting the 
tests with accelerometers, velocity gauges, and the CORRTEX 
technique (Continuous Reflectometry for Radius versus Time Ex- 
periments). Some of the rock motion data from accelerometer and 
velocity gauges is presented, along with some conclusions. ln addi- 
tion, the signal recording system is briefly explained. The CORR- 
TEX technique is discussed, and some results on explosive perform- 
ance and stem behavior using the method are discussed. 
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REFER ALSO TO CITATION(S) 24 


115 (DOE/FE/60177—2208) Laboratory studies of 
forward combustion in the Tar Sand Triangle resource. Ro- 
manowski, L.J. Jr.; Thomas, K.P. (Western Research Inst., 
Laramie, (USA)). Mar 1986. Contract FC21- 
83FE60177. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87001634. 

The in situ forward combustion process in a Utah tar sand 
was evaluated at alternative operating conditions. Five bench-scale 
tube reactor experiments were conducted to study the effects of the 
injected air flux on the oil yield, product oil quality, and process 
efficiency. Air injection fluxes ranged from 16 to 111 scfh/ft? and 
one test was conducted using steam dilution of the injected air. Re- 
gardless of the injected air flux, the oxygen consumption ap- 
proached 100% and the combustion process became self-sustaining 
at ignition temperatures around 650 to 750°F (343 to 399°C). After 
ignition, all of the oxygen reacted with residual coke and the com- 
bustion temperatures increased to 1500 to 1900°F (815 to 1035°C). 
Residual coke was the principal source of fuel for the combustion 
tests since the available coke, as determined by Fischer assay (36 to 
39 wt.% initial bitumen), exceeded the fuel required for combus- 
tion. Other factors also indicated residual coke was the principal 
fuel: (1) oil production ceased before oxygen breakthrough, (2) un- 
burned coke was measured on the lowermost spent sand, and (3) 
the calculated equivalent H/C ratio of the fuel burned was low. Al- 
though there was only a small increase in the weight yield of the 
product oils (38 to 43 wt.%), the volumetric oil yields (40 to 49 
vol.%) increased with decreasing gas fluxes largely because of 
product oil upgrading. The product oil quality improved with de- 
creasing gas flux probably because of the increased residence time 
for the pyrolysis of undistilled bitumen. At low gas fluxes, the bitu- 
men distillation rate was limited by vapor-liquid equilibrium and 
more undistilled bitumen was pyrolyzed. Increased pyrolysis of this 
bitumen reduced the molecular weight of the product oil. 10 refs., 4 
figs., 4 tabs. 


116 (DOE/FE/60177—2213) Isothermal decomposition 
of New Albany shale from Kentucky. Miknis, F.P.; Conn, 
P.J.; Turner, T.F.; Berdan, G.L. (Western Research Inst., 
Laramie, WY (USA)). Aug 1985. Contract FC21- 
83FE60177. 59p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE87000743. 

The isothermal decomposition of a New Albany oil shale has 
been studied in the temperature range of 375°C to 425°C. The 
amount of conversion of kerogen to bitumen, oil, gas and residue 
products was obtained for different reaction times in this tempera- 
ture range. Elemental analyses were obtained on the bitumen, oil, 
and solid reaction products. Molecular weights and *%C NMR 
measurements of the aliphatic and aromatic carbon fractions in the 
solid products were made to complete the analyses. The results 
show that the thermal decomposition of the New Albany oil shale 
exhibits complex behavior. None of the data fit a simple first-order 
kinetic expression with respect to kerogen concentration for all 
temperatures, indicating that multiple parallel reactions occur 
during the decomposition. However, by fitting the initial slopes of 
the oil conversion data, it was possible to obtain the weighted aver- 
age rate constants at each temperature. These data gave a good fit 
to the Arrhenius equation with the frequency factor equal to 6.38 x 
1075 min~', and the activation energy equal to 207.5 k.j mol”? for 
the kerogen decomposition. The maximum bitumen concentration 
was 10% or less of the original kerogen at any temperature, indicat- 
ing that direct conversion of kerogen to oil, gas and residue occurs 
during heating. Since the highly aliphatic Green River oil shale 
forms large amounts of bitumen whereas the more aromatic New 
Albany shale forms only small amounts, the formation of bitumen 
may be related to the aromatic nature of the kerogen. In general, 
the chemical propertizs of the oil were fairly constant at all reac- 
tion times and temperatures studied. Hydrogen sulfide was the 
dominant species in the gas phase. The solid and liquid nuclear 
magnetic resonance (NMR) deta show that the net increase of total 
aromatic carbon in the products was about 30% of the raw shale 
value. 37 refs., 14 figs., 4 tabs. 
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117 (DOE/MC/20158—2104) Oil shale retorting in 
fluidized beds. Final report. Tung, Y.; Zhou, Z.Q.; Yang, 
R.Y.K. (West Virginia Univ., Morgantown (USA). Dept. of 
Chemical Engineering). Dec 1985. Contract AT21- 
83MC20158. 73p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86006586. 

This report consists of two parts: (1) effect of baffles on solid 
residence time distribution in fluidized beds; and (2) kinetics of high 
pressure char-CO: reaction in oil shale retorting and spent shale 
gasification. Each part has been processed separately for inclusion 
in the Energy Data Base. 


118 (DOE/MC/20158—2104, pp 1-23) Effect of baf- 
fles on solid residence time distribution in fluidized beds. Dec 
1985. NTIS, PC A04/MF AO1. File Number DE86006586. 

In Oil shale retorting in fluidized beds. Final report. 

Two types of horizontal baffle, perforated plate and tube 
tray, of different configurations and numbers were inserted in a flu- 
idized bed to study the effect of such baffles on the RTD of fluid- 
ized solid particles. A series of tracer experiments were conducted 
in a 4 inch fluidized bed with or without the baffles. It was found 
that compartmentalization of the bed with baffles greatly reduced 
the spread of solid residence time distribution (SRTD) in the bed, 
and that perforated plates are more efficient than tube tray in nar- 
rowing down the SRTD. Higher solid feed rate and shorter mean 
residence time also make the baffles more effective in reducing the 
standard deviation of the SRTD in the bed. The experimental re- 
sults obtained were used in the preliminary design of a 4 inch fluid- 
ized-bed oil shale retort. 6 refs., 7 figs., 4 tabs. 


119 (DOE/MC/20158—2104, pp 24-65) Kinetics of 
high pressure char-COQ, reaction in oil shale retorting and 
spent shale gasification. Dec 1985. NTIS, PC A04/MF AO1. 
File Number DE86006586. 

In Oil shale retorting in fluidized beds. Final report. 

Gasification of three different types of spent shale char in 
CO. was conducted under 50 and zero psig in a TGA over the 
temperature range of 400 to 700°C. Sunbury shale from Kentucky 
and Colorado shale from the Green River Formation were used. 
Reactivity and conversion data determined indicate that total pres- 
sure does not significantly affect the reactivity of residual char in 
the retorted oil shales. On the other hand, even for the same shale 
(Colorado), different gaseous environment (Nz or CO2) during re- 
torting leads to residual char with totally different reactivity behav- 
ior. The reactivity of the “Nez char” of Colorado shale, as well as 
that of Sunbury spent shale char, decreases monotonically as gasifi- 
cation proceeds; whereas the reactivity of the “in-situ char” of Col- 
orado shale increases to a maximum at a certain conversion and 
then tapers off. 23 refs., 24 figs., 13 tabs. 


120 Nag pate Oil shale quarterly report, 
January-March 1986. Lewis, A.E. (ed.). (Lawrence Liver- 
more National Lab., CA (USA)). Apr 1986. Contract W- 
7405-ENG-48. 15p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87001455. 

Accomplishments for this quarter are presented for the fol- 
lowing projects: (1) ammonia evolution during retorting of oil 
shales; (2) development of the use of Triple Quadrupole Mass Spec- 
trometer (TQMS) as an on-line ammonia monitor; (3) biomarker 
identification by TQMS improved by artificial intelligence tuning; 
and (4) products from contact of oil shale with reactive gases. 


121 (UCID—16986-86-2) Oil shale quarterly report, 
April-June 1986. Lewis, A.E. (ed.). (Lawrence Livermore 
National Lab., CA (USA)). Jul 1986. Contract W-7405- 
ENG-48. 16p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87001452. 

highlighs of this past quarter are summarized for the follow- 
ing projects: (1) enthalpy relations for oil shale; (2) chemical reac- 
tion modeling; and (3) generic pyrolysis modeling. 7 figs., 1 tab. 
(AT) 
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REFER ALSO TO CITATION(S) 116, 121 


- 122 (DOE/FE/60177—2221) Characterization of inter- 


im reference shales. Miknis, F.P.; Sullivan, S.; Mason, G. 
(Western Research Inst., Laramie, WY (USA)). Mar 1986. 
Contract FC21-83FE60177. 53p. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number DE87001645. 

Measurements have been made on the chemical and physical 
properties of two oil shales designated as interim reference oil 
shales by the Department of Energy. One oil shale is a Green River 
Formation, Parachute Creek Member, Mahogany Zone Colorado 
oil shale from the Anvil Points mine and the other is a Clegg Creek 
Member, New Albany shale from Kentucky. Material balance 
Fischer assays, kerogen concentrates, carbon aromaticities, thermal 
properties, and bulk mineralogic properties have been determined 
for the oil shales. The measured properties of the interim reference 
shales are comparable to results obtained from previous studies on 
similar shales. The western interim reference shale has a low 
carbon aromaticity, high Fischer assay conversion to oil, and a 
dominant carbonate mineralogy. The eastern interim reference shale 
has ‘a high carbon aromaticity, low Fischer assay conversion to oil, 
and a dominant silicate mineralogy. Chemical and physical proper- 
ties, including ASTM distillations, have been determined for shale 
oils produced from the interim reference shales. The distillation 
data were used in conjunction with API correlations to calculate a 
large number of shale oil properties that are required for computer 
models such as ASPEN. The experimental determination of many 
of the shale oil properties was beyond the scope of this study. 
Therefore, direct comparison between calculated and measured 
values of many properties could not be made. However, molecular 
weights of the shale oils were measured. In this case, there was 
poor agreement between measured molecular weights and those 
calculated from API and other published correlations. 23 refs., 12 
figs., 15 tabs. 


123 Mechanical fabric and in-situ stress orientations in 
the Devonian gas shales of the Appalachian Basin. Gregg, 
W.J. (Dept. of red and Geological Engineering, Michi- 
gan Serge ical Univ., Houghton, MI 49931). pp 709-715 
of Rock m ics: Key to energy production. Littleton, 
CO; Society of Mining Engineers of AIME (1986). (CONF- 
860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, = (23 Jun. 1986). 

echanical testing results on oriented Devonian gas shale 

core énamml the Appalachian basin show a preferred fracture 
direction perpendicular to bedding. The preferred direction is gen- 
erally parallel to the Allegheny Front, but is only coincidentally 
parallel with in-situ stresses in some areas of the basin. The strength 
of the preferred orientation of induced fractures decreases with dis- 
tance from the Front. It is suggested that strain related to Paleozoic 
deformation is responsible for this mechanical fabric and thus the 
direction of induced fractures in laboratory tests may not be of use 
as indicators of in-situ stress orientations as previously suggested. 


124 Quantitation of carbon in oil shale process 
wastewaters: coulometry coupled with ultraviolet-peroxydisul- 
fate and high-temperature oxidation. Langlois, G.W.; Jones, 
B.M.; Sakaji, R.H.; Daughton, C.G. (Lawrence Berkeley 
Lab., CA). Journal of Testing and Evaluation; 12: No. 4, 227- 
237(Jul 1984). Contract AC03-76SF00098. 

Wastewaters from the production of synfuels, in particular 
oil shale retort waters, present several major problems to various 
instrument configurations designed for carbon analysis. A carbon 
analyzer was fabricated from commercially available oxidation and 
detection units. Carbon oxidation occurred in an ultraviolet (UV) 
photochemical reactor using acid peroxydisulfate; quantitation of 
the evolved carbon dioxide was accomplished with an automatic 
coulometric titrator. This new design eliminated the problems of (1) 
instrument downtime caused by fouling of high-temperature com- 
bustion catalysts and corrosion of furnace combustion tubes, (2) 
limited linear dynamic range and upper detection limit (namely, in- 
frared detection), and (3) frequent detector calibration (namely, in- 
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frared and flame ionization detection). The UV-persulfate/coulome- 
tric titration carbon analyzer was compared statistically with a 
high-temperature combustion system that is suitable for use with an 
ASTM method on the basis of (1) the accuracy and precision of 
recovery of total dissolved carbon (TDC) and dissolved organic 
carbon (DOC) for nitrogen heterocycles, which were of primary 
interest because of their preponderance in oil shale process waters 
and their reported resistance to certain oxidation methods, and (2) 
the precision of TDC and DOC determinations for nine oil shale 
process wastewaters. Several qualitative considerations are dis- 
cussed for both analyzers, including ease of operation, instrument 
downtime, and maintenance costs. 35 references, 7 figures, 5 tables. 


0407 Health And Safety 

REFER ALSO TO CITATION(S) 2010 

0409 Waste Research And Management 
REFER ALSO TO CITATION(S) 124 

0410 Environmental Aspects 

REFER ALSO TO CITATION(S) 95 


125 (DOE/EV/04018—T2) [Semiarid ecosystem devel- 
opment as a function of resource processing and allocation]. 
Final report. Redente, E.F. (Colorado State Univ., Fort Col- 
lins (USA). Dept. of Range Science). Jul 1986. Contract 
AC02-76EV04018. 30p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86015357. 

Our research over the past nine years was directed to study 
the structural and functional changes occurring within sagebrush- 
grass ecosystems during secondary succession following disturb- 
ance. Accomplishments are divided into two sections. The first, 
Restoration of Natural Functioning Ecosystems, presents results 
from long-term experiments dealing with plant community estab- 
lishment and restoration following disturbance related to energy de- 
velopment. The second section, Ecosystems Development, presents 
preliminary information from a study initiated in 1984 to address 
fundamental structural and functional changes that occur during 
ecosystem development. 
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126 (INIS-BR—517) Sedimentary uranium deposit of 


the Ipora/Amorinopolis region, state of Goias, Brazil. Fer- 


nandes, S.M.; Leonardos, O.H. (Universidade Federal de . 


Ouro Preto (Brazil). Escola de Minas; Brasilia Univ. 
(Brazil). Dept. de Geociencias). 1984. 13p. (In Portuguese). 
(CONF- 841039011). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703959. 

From 33. Brazilian ‘congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

uranium mineralization is chiefly found within arkosic 

sandstones at the base of the Devonian Ponta Grossa Formation. 
The ore is tabular and concordant with the bedding, the controls 
being simultaneously litho-stratigraphical and biochemical. Narrow 
permeable horizons of arkosic sandstone lie between: impermeable 
shale and siltstone layers. Within the permeable horizon, the fossil 
remains (probably brachiopods) are replaced by uranium minerals. 
The oxidized iron minerals may have acted as to insulate and pre- 
serve the secondary soluble uranium minerals. The mineral para- 
genesis is represented by renardite, meta - autunite I, fourmarierite, 
Koninckite, ranquilite, meta-uranocircite II, barite, apatite, calo- 
phane, wavelite, varscite, an unnamed uranium mineral, quartz, cal- 
cedony, goethite, lepidocrocite and hematite. 
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127 (INIS-BR—519) Faciologic characterization of 
coal beds in the Cerquilho region, state of Sao Paulo, Brazil. 
Nagalli, J.T.; Consoni, J.O.C. (NUCLEBRAS, Curitiba 
(Brazil)). 1984. 9p. (In Portuguese). (CONF-8410390—12). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86703960. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

Since 1981, NUCLEBRAS, researches the Tubarao group in 
the state of Sao Paulo, in order to evaluate the uraniferous potential 
of carbonaceous sediments in the Parana Basin. This work discusses 
geologic information concerning the Cerquilho area, where, the fa- 
ciologic and structural characterization of the coal beds (or seams) 
were analyzed, and the main targets for uranium concentration 
were identified. Such study was performed through detailed field 
observations, imagery and aerial photograph interpretation as well 
as well logging analysis. Results suggested that the uraniferous 
anomalies are controlled by fluvial channels cutting the coal beds, 
with periglacial influence. 


128 ’ (INIS-BR—520) Uranium occurrences in the Gor- 
otire Formation quartzites, state of Para, Brazil. Santos, 
L.C.S. dos. (NUCLEBRAS, Rio de Janeiro (Brazil)). 1984. 
10p. (In Portuguese). (CONF-8410390—13). NTIS (US 
Sales Only), PC A02/MF A011. File Number DE86703961. 

From 33. Brazilian congress on geology; Rio de Jeneino, RJ, 
Brazil (28 Oct 1984). 

Seventeen anomalies aligned’ in a NW/SE structural direc- 
tion coinciding with the so-called ‘Serra do Matao, Southeast Para’, 
were selected for ground-check purposes through the analysis and 
interpretation of the ‘Projeto Geofisico Brasil-Canada’ (Brazil- 
Canada Geophysical Project) results. The mineralized rock is an 
orthoquartzite with more than 95% silica, fine grained and extreme- 
ly silicified, with sulfides (pyrite and galena). Uranium is present as 
fine uraninite crystals associated with the sulfides. It occurs in a dis- 
seminated fashion or in small veinlets protected form leaching by 
late silicification. The uranium appears to ‘be syngenetic in origin 
being remobilized and reprecipitated: as uraninite in veinlets. Values 
up to 5,800 ppm UsOs were detected with low values of thorium 
(usually less than 30 ppm). So far, within the studied areas, no 
promising targets have been found ang further. investments 
and investigations. 


‘(INIS-BR—521) Uraniferous albitites from the 
le Real Uranium Province, state of Brazil. Brito, 
W. de; Raposo, C.; Matos, E.C. de. (NUCLEBRAS, Belo 
Horizonte (Brazil)). 1984. 14p. (In Portuguese). (CONF- 
8410390—14). NTIS (US Sales Only), PC A02/MF A01. 
File Number DE86703962. 

From 33. Brazilian congress on geology; Rio de Deen RJ, 
Brazil (28 Oct 1984). 

The Uranium Province of Lagoa Real is located in the 
region of Caetite, throughout the south-central portion of the state 


_ Of Bahia. The basic chronostratigraphic units are the metamorphic 


rocks - granitic rocks and gneisses of the Archean basement - and 
cataclastic metasomatic rocks - albitites and quartzo-feldspathic lith- 
ologies of the lower Proterozoic. The albitites, host rocks for the 
uranium mineralization, occur regionally as numerous lenticular and 
discontinuous bodies arranged submeridionally according to two 


; main alignments forming an arc, and are therefore called linear albi- 


ties in allusion to similar features in Kasachstan, Russia, where they 
were first given this designation. The name albitite was employed 
to designate the metasomatites in which albitite dominates over the 
other minerals. The uranium mineralization consists of uraninite and 
pitchblende and is confined to the ore zones of those albitites.con- 
taining aegirine, alkali-amphiboles, andradite, biotite and carbonates. 
Furthermore, it displays lithologic-structural control, the morpholo- 
gy being controlled by the location of shear zones. This mineraliza- 
tion usually takes the shape of ore shoots which pitch in the direc- 
tion and dip of the lineation. The authors describe the various types 


- of albitites (mineralized or -unmineralized) and their structural and 


petrographic characteristics, mode of occurence, geometry, metaso- 


* matic alterations, chemistry, uranium mineralization, as well as their 


genetic aspects. 
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130 (INIS-BR—522) Uranium deposits of Lagoa Real 
uranium province, state of Bahia, Brazil. Ribeiro, C.I.; Car- 
valho Filho, C.A. de; Hashizume, B.K. (NUCLEBRAS, 
Belo Horizonte (Brazil)). 1984. 12p. (In Portuguese). 
(CONF-8410390—15). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703963. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

uranium province of Lagoa Real is situated in the south- 

central part of the state of Bahia and constitutes, at the present 
moment, one of the most promising uranium districts of Brazil. The 
first anomaly was recorded in 1977 and, since then intense explora- 
tion and evaluation has been carried out in the area, resulting in the 
characterization of six ore deposits until now. Simultaneously, NU- 
CLEBRAS has performed tests to establish the beneficiation char- 
acteristics of the ore, and developed preliminary mining plans. The 
host rock for the ore mineralization is related to sodic metasoma- 
tism and controlled by lithology and structure. The ore exhibits 
granoblastic texture, fine to coarse grain size, and the principal ura- 
nium minerals are uraninite, and, in minor quantities, pitchblende 
and uranophane. The solubility is over 90% of the UsOs contained, 
with an average acid consumption of 35 Kg per ton of ore treated. 
This paper presents a brief description of the main ore deposits and 
touches on their general characterisitcs. As an example, the deposit 
‘Jazida Cachoeira’ is dealt with in greater detail, since this deposit 
is considered in the present context to be the most important one in 
the province. 


131 (INIS-BR—524) Fluid inclusion study of the Ca- 
choeira uranium deposit, Caetite, state of Bahia, Brazil. 
Alves, J.V.; Fuzikawa, K. (NUCLEBRAS, Belo Horizonte 
(Brazil)). 1984. 15p. (In Portuguese). (CONF-8410390—16). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86703964. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

¢ Cachoeira uranium deposit is presently the richest de- 

posit among those in the Lagoa Real Uranium Province. The min- 
eralization is associated to the albitites formed during the onset of 
strong sodium metasomatism on the granite-gnaissic rocks of the 
area. Fluid inclusion study of several uraniferous albitites indicated 
the presence of strong brines (approx. 20 weight percent NaCl 
equivalent) and the dominance of hydrocarbons over COs in the 
gas phase. In country rocks, which host the albitites, as well as in 
unmineralized albities the salinity of aqueous solution is variable 
and light hydrocarbons are the predominant gas phase. These data 
were obtained by microthermometry and crushing tests from a 
larger set of samples than that used in previous studies. However, 
the results do not differ significantly from the data of these earlier 
works and reinforce the hypothesis of the importance of CH, in 
Uoz precipitation. 


132 (INIS-BR—525) Calc-sodic zoning in rocks from 
Lagoa Real uranium province, state of Bahia, Brazil. Raposo, 
C.; Matos, E.C. de; Brito, W. de. (NUCLEBRAS, Belo 
Horizonte (Brazil)). 1984. 14p. (In Portuguese). (CONF- 
8410390—17). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86703965. 
From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 
studies of the lithogeochemistry, carried out on 
various deposits from the uranium province of Lagoa Real, show 
that in relation to the complex and multiphased processes of meta- 
somatism, the sodic metasomatites are younger and were super- 
posed on the potassic metasomatites. Such metasomatites developed 
in zones of extended and rejuvenated faults, affer the transforma- 
tion of the gneisses, granitic rocks, amphibolites and ferruginous 
quartzites into various tectonites (mylonites, blastomylonites and 
protomylonites). The calcic metasomatism, subsequent to those 
phases, took place during the course of tectonothermal reactiva- 
tions marking the termination of the principal metasomatic process- 
es which affected the rocks of Lagoa Real. The uranium deposit 
‘Jazida Laranjeiras’, centrally situated in the Uranium Province of 
Lagoa Real is the only deposit in which the uranium mineralization 
is not intimately associated with the calcic metasomatism. Here, the 
ratio NazO/CaO in the albitites is in the vicinity of 7.5 whereas in 
the other deposits this ratio decreases to values of about 1.5. The 
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authors suggest calcic zoning (in the post-albitite phase) along the 
sigmoidal structure which localizes the uranium deposits, with an 
increase of the CaO content in the extreme parts of the structure - 
deposit ‘Jazida Cachoeira’ in the north and anomaly No. 02/12 in 
the south. Also suggested is the vertical zoning of calcium, where- 
by the intensity of the metasomatic phenomenon is increased to- 
wards the hanging wall side of the mieral parcel. 


133 (INIS-BR—526) Proposition of a new _—_ 
model for the Itataia uranium deposit, state of Ceara, Brazil. 

Saad, S.; Munne, A.I.; Tanaka, A.Y. (NUCLEBRAS, Rio 
de Janeiro (Brazil)). 1984. 14p. (in Portuguese). (CONF- 
8410390—18). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86703966. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

The Itataia uranium deposit is located within the central por- 
tion of the state of Ceara, being characterized mainly by collophan- 
itic and feldspathic lithologies with some graphite concentrations. 
The mineralization occurs mainly in collophanitic rocks displaying 
compact texture and disseminates into marbles and feldspathic 
rocks. The characterization, within the structural- stratigraphic 
framework of Itataia, of a supergenic enrichment process through 
the remobilization and reconcentration of syngenetic uranium in 
marine carbonate rocks is proposed and discussed through the in- 
terpretation of Drill-hoel, geochemical seismic and structural data. 
(D.M.). 


134 (INIS-BR—527) Contributions to the mineralogy, 
petrography and metallogeny of the Itataia phosphorus-urani- 
um deposit, state of Ceara, Brazil. Netto, AM. (NUCLE- 
BRAS, Rio de Janeiro (Brazil)). 1984. 13p. (In Portuguese). 
(CONF- -8410390—19). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703967. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

The phosphorus-uranium mineralization of the Itataia deposit 
is unique. Most of the uranium is contained in the collophane (ura- 
niferous fluorapatite) obtained through the transformation of meta- 
morphic apatite of the country rocks (Itataia Group). A graphite- 
rich pelitic metasediment origin for the uranium and phosphorus is 
suggested. Initially, the rocks were subjected to isoclinal and homo- 
clinal folding associated with overthrusting and regional metamor- 
phism of the high amphibolite facies with some migmatization. The 
mineralization is epigenetic and dominated by sodium-rich metaso- 
matic fluids. The mobilized quartz-feldspathic migmatites were 
transformed into collophane-albite-episyenites. The considerably 
thick marbles provided the conditions favoring an increase in the 
fluids pH which caused the precipitation of collophane concentrat- 
ed in pockets and stockworks. 


135 (INIS-BR—528) Carboniferous geology and urani- 
um potential of the northeast flank of the Parana Basin and 
southwest flank of the Parnaiba Basin, Brazil. Andrade, S.M. 
de; Camarco, P.E.N. (NUCLEBRAS, Goiania (Brazil)). 
1984. 15p. (in Portuguese). (CONF-8410390—20). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703968. 
From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil ? Oct 1984). 
The Carboniferous sequences of the northeast flank of the 
Parana Basin and those of the southwest flank of the Parnaiba Basin 
have been the subject of discussion and polemics for quite a long 
time, especially in terms of their stratigraphic relations and deposi- 
tional environments. Thus, we reinforce our main objective, which 
is to furnish data for the definition of the uranium potential in these 
Carboniferous sediments, by adding recently acquired information 
that should aid in the clarification of the existing controversies. The 
Carboniferous along the northeast flank of the Parana Basin is rep- 
resented by the Aquidauana Formation which has been informally 
divided into three members: lower, middle and upper members. 
The middle member, of marine origin, constitutes a prospective 
target for uranium and phosphate associations, in which sandstones 
interbedded with shales constitute the host rocks. On the other 
hand, the Carboniferous of the southwest margin of the Parnaiba 
Basin, which encompasses the Longa, Poti and Piaui Formations 
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has shown very remote possibilities of uranium occurrences. The 
regional structural framework, as reflected by the Carboniferous 
rocks along both basin flanks, is characterized by homoclines cut 
by gravity faults. The faults along these weakness zones were occa- 
sionally intruded by basic rocks of Cretaceous age. Superimposed 
on the regional structure, open folds appear in the form of anti- 
clines and domes. These folds are discontinuous structures resulting 
from uplift due to vertical stresses or result from differential subsid- 
ence along the limbs of the folds. 


136 (INIS-BR—529) Phosphorus-uranium mineraliza- 
tion of the Mandacaru Farm, Iraucuba, state of Ceara, Brazil. 
Leal, J.R.L.V.; Azevedo, L.F. de; Castro, G.L.; Alcantara e 
— J.R. de. (NUCLEBRAS, Fortaleza (Brazil)). 1984. 
(In Portuguese). (CONF-8410390—21). NTIS (US 
Seles Only), PC A02/MF A0Ol1. File Number DE86703969. 
From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 
 phosphorus-uranium mineralization of the Mandacaru 
Farm (Iraucuba - state of Ceara) is located in the phosphorus-urani- 
um province of north-central Ceara. The area is a mobile belt 
placed between the Sao Luiz and the Sao Francisco cratons, related 
to the Northeast Folding Region. It is represented by lithologies 
from the Fundamental Complex (Transamazonico Cycle) and the 
Ceara Group ectinict series (Brasiliano Cycle). All the rocks are cut 
by Eo-Cambrian acidic dikes and Jurassic basic dikes. The plastic 
tectonics acted over the regional rocks through four folding phases; 
the first two being of isoclinal recumbent type, and the last two 
subvertical open folds. The fissural tectonics affected the area in 
the form of overthrust faults and transcurrent faults. The fracturing 
system was reactivated as normal faults during the Brasiliano 
Cycle. The phosphorus-uranium minerauzation appears in the form 
of uraniferous collophane/apatite forming disseminations ingneisses, 
calc-silicated rocks and amphibolites; stockwork structures in mar- 
bles; and occurring as matrix in breccias and cataclasites. This min- 
eralization occurs in fractured and faulted areas, associated to 
diaphthoresis, sodic metasomatism and episyenitization processes. 


137 (INIS-BR—530) Phosphorus-uranium occurrences 
of Serrotes Baixos, state of Ceara, Brazil. Favali, J.C.; 
Muniz Netto, R.; Alcantara e Silva, J.R. de; Oliveira, 
J.A.D. de. (NUCLEBRAS, Fortaleza (Brazil)). 1984. 11p. 
(In Portuguese). (CONF-8410390—22). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86703970. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

e Serrotes Baixos phosphorus-uranium showing is located 

28 Km south of Santa Quiteria and it is geologically related to the 
Complexo Tamboril/Santa Quiteria rocks (Transamazonico Cycle) 
which are represented by a migmatitic-granitic basement and relicts 
of gneisses and ectinict lithologies (calc-silicated rocks, marbles, 
etc.). Granodiorite granites and gabbros were formed by plutonic 
activity occurring in the area. Four folding phases were identified: 
the first two systems are isoclinal recumbent folds and the last two 
are subvertical open folds. The faults are mainly transcurrent in 
nature and were reactivated as gravity faults around the end of the 
Brasiliano Cycle. The phosphorus-uranium mineralization occurs, at 
the surface, related to episyenites and, at depth, associated to the 
brecciated calc-silicated rocks. The mineralization (collophane/apa- 
tite with uranium) also occurs as stockworks in marbles and as dis- 
seminations in gneisses. The Serrotes Baixos area mineralization ap- 
pears to be more phosphatic and less uraniferous when compared to 
the Itataia mine concentrations. It also shows higher thorium values 
as well. 


138 (INIS-BR—531) Thorium minerals of Morro do 
Ferro, Pocos de Caldas, state of Minas Gerais, Brazil. Fuji- 
mori, K. (Sao Paulo Univ. (Brazil). Inst. Astronomico e 
Geofisico). 1984. 7p. (In Portuguese). (CONF-8410390—23). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86703971. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

e thorium and R.E. minerals of Morro do Ferro are clas- 
sified into three types: 1) primary minerals not resistant to weather- 
ing as thorium rich R.E. silicates or allanite, gelzircon, thorogum- 
mite and thorium bearing fluorite, and the resistant minerals such as 
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monazite, cheralite, microlite, huttanite and zircon, all being rela- 
tively rich in thorium; 2) secondary minerals, the most important 
being thorbastnae-site; 3) thorium and R.E. oxides or hydroxides 
produced by composition of primary and secondary minerals which 
are mostly absorbed on clay components of soil. This state is re- 
sponsible for most of the mobilization of thorium in soluble or par- 
ticulate forms. 


139 (INIS-BR—537-Vol.2, pp ay Thorium deposit of 
Morro do Ferro in Pocos de Caldas, B razil; an analogue of a 
radioactive waste repository. Franca, E.P.; Carlos, M.T.; Sa- 
chett, I.A.; Campos, M.J.M.T. de; Lei, W.; Eisenbud, M. 
(Rio de Janeiro Univ., Brazil. Inst. de Biofisica;s New York 
Univ., NY, USA. Medical Center; New York Univ., NY, 
USA. Inst. of Environmental Medicine). 1986. (In Portu- 
gu NTIS (US Sales Only), PC A19/MF AOl1. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 986). 

A highly weathered deposit of thorium and rare earth ele- 
ments located near the summit of a hill (Morro do Ferro) in Pocos 
de Caldas M.G., is being studied as an analogue for a radioactive 
waste repository that, sometime in the distant future, may be 
eroded to the surface or intruded by groundwater. Thorium serves 
as an analogue for Pu* and La* as an analogue for Cm™ and 
Am*. The mobilization rates of the analogue elements by ground- 
water are so slow (1077 to 10~® per year), as to suggest that essen- 
tially complete radioactive decay of transuranic actinides would 
occur in place, even under the unfavorable conditions that exist at a 
site such as this. 


140 (INIS-mf—10494) Uranium in Canada: 1984 as- 
sessment of supply and requirements. ent of 
Energy, Mines and Resources, Ottawa, Ontario (Canada). 
Uranium Resources Appraisal Group). Sep 1985. 59p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86703973. 

Pre-publication release. 

The success of uranium exploration efforts in Canada has 
continued, resulting in an overall increase in domestic uranium re- 
source estimates for the principal resource categories. In 1984, 
Canada’s five primary uranium producers employed some 5,800 
people at their mining and milling operations, and produced con- 
centrates containing some 11,170 tU. In 1984 the resource estimates 
were (in tonnes U recoverable): measured - 54,000; indicated - 
233,000; inferred - 264,000. Canada’s projected annual primary ura- 
nium production capability will stabilize at some 12,000 tU through 
the remainder of the 1980s. Should market conditions warrant, ad- 
ditional production centres could be developed to raise production 
capability to a level of 15,000 tU by the latter half of the 1990s. 
Prognosticated resources exploitable at uranium prices of $300/kg 
U or less are estimated to amount to 292,000 tU. Speculative re- 
sources of interest at prices of $300/kg U or less, in areas assessed 
during 1984, are thought to total approximately one million tU. 
Uranium exploration expenditures in Canada in 1983 and 1984 were 
an estimated $41 and $35 million, respectively. Exploration drilling 
and surface development drilling in 1983 and 1984 were reported to 
be 153,000 m and 197,000 m, respectively, some 85 per cent of 
which was in Saskatchewan. Canada’s known uranium resources, 
recoverable at uranium prices of $150/kg U or less, are more than 
sufficient to meet the 30-year fuelling requirements of those reac- 
tors in Canada that are either in operation now or committed or 
expected to be in-service by 1995. Over the longer term, there is 
significant potential for discovering additional uranium resources in 
Canada. 


141 (INIS-mf—10500, pp 561-567) Thorium ore depos- 
its. Deposits. Chapter 18. Angelelli, V. 1984. (In Spanish). 
NTIS (US Sales Only), PC Al4/MF AO1. File Number 
DE87780022. 


Collaborating: Etcheverry, R.; Tommasi, C. and Gonzalez, 


In Metalliferous deposits of the Argentine Republic. Vol. 2. 
The main occurrences of the thorium minerals of the Argen- 
tine Republic which have not been exploited, due to their reduced 
volume, are described. The thoriferous deposits have three genetic 





25 «=/ ERA-12/1 


types: pegmatitic, hydrothermal and detritic, being the most 
common minerals: monazite, thorite and thorogummite. The most 
important thorium accumulations are located in Salta, being of less 
importance those of Cordoba, Jujuy and San Juan. 


142 (INIS-mf—10500, pp 569-601) Uranium ore depos- 
its. Deposits. . Angelelli, V. 1984. (In Spanish). 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE87780022. 

Collaborating: Etcheverry, R.; Tommasi, C. and Gonzalez, 


In Metalliferous oe. of the Argentine Republic. Vol. 2. 

The main uranium deposits and occurrences in the Argentine 
Republic are described, considering, in principle, their geologic set- 
ting, the kind of ‘model’ of the mineralization and its possible 
origin, and describing the ore species present in each case. The 
main uraniferous accumulations of the country include the models 
of ‘sandstong type’, veintype and impregnation type. There are also 
other kinds of accumulations, as in calcrete, etc. The main uranium 
production has been registered in the provinces of Mendoza, Salta, 
La Rioja, Chubut, Cordoba and San Luis. In each case, the miner- 
als present are mentioned, having been recognized 37 different spe- 
cies all over the country. 


143 (INIS-mf—10500) Méetalliferous deposits of the 
Argentine Republic. Vol. 2. (Comision de Investigaciones 
Cientificas de la Provincia de Buenos Aires (CIC), La Plata 
(Argentina); La Plata Univ. Nacional (Argentina). Inst. de 
Geologia Aplicada). 1984. 317p. (In Spanish). NTIS (US 
Sales Only), PC A1l4/MF AO1. File Number DE87780022. 

Collaborating: Etcheverry, R.; Tommasi, C. and Gonzalez, 


Selected papers are indexed separately. 
0502 Exploration 


144 (GSO—1984-0135) Karoo airborne geophysical 
survey: Report on aerial radiometric anomalies of block 16. 
Stettler, E.H.; Cole, D.I. (Department of Mineral and 
Energy Affairs, Pretoria (South Africa). Geological 
Survey). 1984. 47p. Geological Survey, Private Bag X112, 
Pretoria, 0001, South Africa. 

This work contains airborne radiometric data as well as re- 
sults of the ground follow-up. Sixteen aerial anomalies were fol- 
lowed up in Block 16; only four are due to surface uranium occur- 
rences. One of these is over the Estcourt Formation, another over 
the Molteno Formation and two over the Elliot Formation. The 
maximum U308 concentrations encountered on these occurrences 
range from 67 ppm to 1706 ppm, and subsurface mineralised exten- 
sions may exist. 


145 (GSO—1984-0137) Karoo airborne geophysical 
survey: Report on aerial radiometric anomalies of block 2. 
Cole, D.I.; Stettler, E.H. (Department of Mineral and 
Energy Affairs, Pretoria (South Africa). Geological 
Survey). 1984. 134p. Geological Survey, Private Bag X112, 
Pretoria, 0001, South Africa. 

Forty-three uranium anomalies were selected from the ana- 
logue spectrometer records of Block 2 of the Karoo airborne geo- 
piysical survey. The aerial geophysical data and the results of the 
ground follow-up are described seperately in this report. The anom- 
alies were plotted onto 1:50,000 scale topocadastral maps and the 
anomaly co-ordinates scaled off and tabulated. They are als shown 
on the 1:250,000 scale maps, which are included in Volume I of this 
report. Results of the ground follow-up of forty-three radiometric 
anomalies of the Karoo airborne geophysical survey in Block 2 are 
described. Significant uranium mineralisation occurs only in fluvial 
channel sandstone of the Beaufort Group and twenty-three anoma- 
lies have been followed-up. The maximum spectroimeter-derived 


concentrations at these anomalous areas are between 42 ppm and 8: 


666 ppm eU3Os and the occurrences are located in both the Abra- 
hamskraal and Teekloof Formations of the Beaufort Group. The 
uranium potential at fifteen of the twenty-three anomalies is good, 
since the morphology of the sandstone bodies is either multi-storey 
tabular or composite and subsurface mineralised sandstone is possi- 
ble. The ribbon morphology of the sandstone bodies, the low sur- 
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face uranium concentrations (less than 128 ppm eUsOs), the pres- 
ence of dolerite near the anomaly or the removal by erosion of the 
sandstone body away from the surface uranium occurrences re- 
duces the uranium potential at the other eight anomalies over the 
Beaufort Group. Of the remaining twenty anomalies one is located 
over the Ecca Group, another over chert of the Beaufort Group, 
five are spurious and 13 unexplained. 


(INIS-mf—10482) Mortimer Hills pegmatite urani- 
um prospect: a Rossing-type uranium deposit in the Gascoyne 
Province. Carter, J.D. (Geological Survey of Western Aus- 
tralia, Perth). 1984. 5p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86703972. 

Professional Papers for 1982.; Report No. 12. 

A uraninite-bearing pegmatite of large dimensions in the 
Gascoyne Province is described. The pegmatite is compared with 
the Rossing uranium ore body of South West Africa and the two 
are shown to have common characteristics. Exploration recommen- 
dations for Rossing-type uranium mineralization in the Gascoyne 
Province are made. 


147 Evaluation of integrated data sets - four examples. 
Bolivar, S.L.; Freeman, S.B.; Weaver, T.A. (Los Alamos 
150983) Lab., NM). Computers and Geosciences; 9: No. 1, 7- 

Several large data sets have been integrated and utilized for 
rapid evaluation on a reconnaissance scale for the Montrose 1 x 2° 
Quadrangle, Colorado. The data sets include Landsat imagery, hy- 
drogeochemical and stream sediment analyses, airborne geophysical 
data, known mineral occurrences, and a geologic map. All data sets 
were registered to a 179 x 119 rectangular grid and projected onto 
Universal Transverse Mercator coordinates. A grid resolution of 1 
km was used. All possible combinations of three, for most data sets, 
were examined for general geologic correlations by utilizing a color 
microfilm output. In addition, gray-level pictures of statistical 
output, for example factor analysis, have been employed to aid 
evaluations. Examples for the data sets dysprosium-calcium, lead- 
copper-zinc, and equivalent uranium-uranium in water-uranium in 
sediment are described with respect to geologic applications, base- 
metal regimes, and geochemical associations. 


0503 Mining 

REFER ALSO TO CITATION(S) 130, 247, 248, 1752, 2062 
0504 Feed Processing 

REFER ALSO TO CITATION(S) 946, 954, 955 


148 (INIS-BR—537-Vol.2, pp vp) Itataia project - 
Development of the process. Coelho, S.V. (Centro de Desen- 
volvimento da Tecnologia Nuclear, Belo Horizonte, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The phosphoro-uraniferous ore body of Itataia/Ceara is lo- 
cated 170 Km from Fortaleza and has resources of 142,000 t UsOs 
and 14,000,000 t P2O;. NUCLEBRAS studied and developed proc- 
esses for the ore treatment at ‘Centro de Desenvolvimento da Tec- 
nologia Nuclear-CDTN’ and established conditions for process 
flowsheets to recover uranium (as a concentrate) and phosphoric 
acid. The developed processes include: physical concentration, 
leaching and solvent extraction. Laboratory and pilot plant investi- 
gation showed that the percentage recovery obtained guarantees 
the technical-economic feasibility of the project. 


149 Fegan tag pp vp) Uranium recovery 
process from the Lagoa Real (BA) ore. Conceicao, E.L.H.; 
Cipriani, M. (NUCEEBRAS, Rio de Janeiro, Brazil). 1986. 
(In Portuguese). NTIS (US Sales Only), PC A19/MF AO1. 
File Dasier DE87700036. (CONF- 360343—Vol. 2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
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The demand for uranium concentrate, as defined in the Bra- 
zilian nuclear program, requires the construction of a new industrial 
plant in the beginning of the nineties. One of the alternatives for 
that new industrial plant is the Lagoa Real uranium ore deposit in 
Bahia. The process development studies carried out by Nuclebras, 
using Lagoa Real ore samples, led to the definition of an acid 
leaching process, with uranium solubilization into a sulphuric acid 
solution in the presence of an oxidant, followed by filtration, clarifi- 
cation, solvent extration and ammonium diuranate precipitation. A 
uranium recovery of over 90% is possible with this process. 


150 (INIS-BR—537-Vol.2, pp vp) Itataia project - 
Construction of a pilot plant. Santos, A.T. (NU@LEBRAS, 
Rio de Janeiro, Brazil). 1986. (In Portuguese). NTIS (US 
Sales Only), PC A19/MF A0Ol1. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Itataia's phosphoro-uraniferous ore has been studied since 
1976 by Nuclebras. The large ore reserves, as well as the high P20; 
and UsOs recoveries, associated with the necessity of supplying the 
Brazilian phosphoric-acid market have assured the economical at- 
tractiveness of Itataia Project. Nuclebras joined Petrofertil for the 
construction of a pilot plant, in order to obtain engineering data for 
the basic project of the full-scale plant of the uranium recovery 
unit. The construction and operation of this pilot plant are sched- 
uled to match the master plan for the commercial plant. 


0505 Enrichment 
REFER ALSO TO CITATION(S) 190, 256, 692 


151 (UCRL—95020) Atomic vapor laser isotope sepa- 
ration using resonance ionization. Comaskey, B.; Crane, J.; 
Erbert, G.; Haynam, C.; Johnson, M.; Morris, J.; Paisner, J.; 
Solarz, R.; Worden, E. (Lawrence Livermore National 
Lab., CA (USA)). Sep 1986. Contract W-7405-ENG-48. 
13p. (CONF-8609132—12). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87001365. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

Atomic vapor laser isotope separation (AVLIS) is a general 
and powerful technique. A major present application to the enrich- 
ment of uranium for light-water power-reactor fuel has been under 
development for over 10 years. In June 1985, the Department of 
Energy announced the selection of AVLIS as the technology to 
meet the nation’s future need for enriched uranium. Resonance pho- 
toionization is the heart of the AVLIS process. We discuss those 
fundamental atomic parameters that are necessary for describing 
isotope-selective resonant multistep photoionization along with the 
measurement techniques that we use. We illustrate the methodology 
adopted with examples of other elements that are under study in 
our program. 


0507 Fuels Production And Properties 
REFER ALSO TO CITATION(S) 442, 768, 769, 946 


0508 Spent Fuels Reprocessing 
REFER ALSO TO CITATION(S) 953, 1040, 1058 


152 ec eat Process monitoring concepts 

for ee demonstrations at an Oak Ridge National 

test facility. Ehinger, M.H. (Oak Ridge National 

Lab., TN (USA)). 1986. Contract AC05-840R21400. 14p. 

PC A02/MF A0l; GPO Dep. File Number 
DE86012235. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

As part of the Consolidated Fuel Reprocessing Program 
(CFRP) at the Oak Ridge National Laboratory (ORNL), the Inte- 
grated Equipment Test (IET) facility has been constructed to dem- 
onstrate advanced equipment, processes, and controls for use in 
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future reprocessing plants. The facility contains full-size plant 
equipment for shear and dissolution, feed preparation solvent ex- 
traction, and product recovery. The facility is integrated with 
chemical recovery systems to allow continuous operation using de- 
pleted uranium feed solutions to simulate operations. The IET facil- 
ity features computer interface to instrumentation and equipment 
for process control and information. Part of the CFRP has been the 
development of a safeguards system to make use of extensive proc- 
ess monitoring data available from “next-generation” reprocessing 
and fuel facilities. This paper describes the IET facility and tests 
conducted to demonstrate sensitivities of process monitoring safe- 
guards applications. 


153 (INIS-BR—537-Vol.1, pp vp) Simulation of sever- 
al by the Purex process. Cunha, J.W.S.D. da. 
(Comissao ochwial de Energia Nuclear de Brasil, Rio de 
Janeiro). 1986. (In Portu — NTIS (US Sales Only), PC 
voll A01. File Number DE87700030. (CONF-860343— 
fe) 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The mathematical basis of PIM computer programme devel- 
oped to simulate in mixer-settlers the dynamic or steady-state be- 
haviour of uranium, plutonium, neptunium and nitric acid in Purex 
process are presented. The computer programme takes into account 
all the process cycles, including the chemical or eletro-reduction re- 
actions necessary for the separation of uranium from plutonium. 


154 (INIS-BR—537-Vol.2, pp vp) Spent fuel manage- 

ment: reprocessing or storage. Lima MLL. de; de: Oli. 
veira Lopes, M.J. de. (Centro de Desenvolvimento da Tec- 
nologia Nuclear, Belo Horizonte, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A review of the spent fuel management concepts generally 
adopted in several countries is presented, including an analysis of 
the brazilian situation. The alternatives are the reprocessing, the in- 
terim storage and the final disposal in a repository after appropriate 
conditioning. The commercial operating reprocessing facilities in 
the Western World are located in France and in the United King- 
dom. In the USA the anti-reprocessing policy from 1977 changed 
in 1981, when the government supported the resumption of com- 
mercial reprocessing and designated the private sector as responsi- 
ble for providing these services. Small scale facilities are operating 
in India, Italy, Japan and West Germany. Pilot plants for LWR fuel 
are being planned by Spain, Pakistan and Argentina. 


155 (JAERI-M—85-152) Critical experiments facility 
and criticality safety programs at JAERI. Kobayashi, Iwao; 
Tachimori, Shoichi; Takeshita, Isao; Suzaki, Takenori; 
Miyoshi, Yoshinori; Nomura, PReernagy (Gapan Atomic 
a Research Inst., Tokyo; J Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai ter Establishment). 
Oct. 1985. 20p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86704230. 

The nuclear criticality safety is becoming a key point in 
Japan in the safety considerations for nuclear installations outside 
reactors such as spent fuel reprocessing facilities, plutonium fuel 
fabrication facilities, large scale hot alboratories, and so on. Espe- 
cially a large scale spent fuel reprocessing facility is being designed 
and would be constructed in near future, therefore extensive experi- 
mental studies are needed for compilation of our own technical 
standards and also for verification of safety in a potential criticality 
accident to obtain public acceptance. Japan Atomic Energy Re- 
search Institute is proceeding a construction program of a new 
criticality safety experimental facility where criticality data can be 
obtained for such solution fuels as mainly handled in a reprocessing 
facility and also chemical process experiments can be performed to 
investigate abnormal sianeetsion e.g. plutonium behavior in solvent 
extraction process by using pulsed columns. In FY 1985 detail 
design of the facility will be completed and licensing review by the 
government would start in FY 1986. Experiments would start in 


FY 1990. Research subjects and main specifications of the facility 
are described. 
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156 (OEFZS-A—0837) Review on state of art tech- 
nique at fuel reprocessing plants. Komurka, M. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H.; Oester- 
reichisches Forschungszentrum Seibersdorf G.m.b.H. Inst. 
fuer Reaktorsicherheit). Jun 1986. 68p. (In German). (RS— 
274/86). Austrian Research Centre, A-2444 Seibersdorf, 
Austria. 

Limited distribution. 

This report seeks to summarise the present methods devel- 
oped or used for removal of '”°J, Tritium, 4C, Kr and radioac- 


plant. The consequences of accidents that may lead to the disper- 
sion of radioactive materials are briefly discussed. 


187 (RHO-PB-SR—10-B-CP-May.86) Chemical proc- 
1986. (Rockwell 


essing programs monthly status report, May 

nannies © Corp., Richland, WA (USA). Rockwell Han- 
ford a. 1986. Contract AC06-77RL01030. 34p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87000239. 

During the month of May, 95 metric tonnes uranium (MTU) 
of zircaloy-clad N-Reactor fuel were charged to the PUREX dis- 
solvers; bringing the FYTD total to 779 MTU, 115 MTU ahead of 
the 1060 MTU annual commitment schedule. PUREX solvent ex- 
traction was shut down April 14 for a planned maintenance period 
and was successfully restarted on May 11. During this four-week 
down period, many major maintenance and process items were 
completed. The N-Cell bi-monthly accountability inventory was ini- 
tiated May 23 as scheduled. The second UO3 campaign of fiscal 
year 1986, initiated April 22, was completed May 9. 283 MTU of 
U03 were produced bringing the FYTD production total to 538 
MTU. The campaign will be restarted June 2 for an additional 
week of operation. During May, 92 MTU of UO3 were shipped to 
the Feed Materials Production Center ; bringing the 
FYTD total to 548 MTU. An additional 104 MTU of UO3 is ready 
to ship upon return of railroad cars from the FMPC. PUREX 
Aqueous Make-Up (AMU) area upgrades for prevention of chemi- 
cal releases and spills to the chemical sewer are continuing on 
schedule. Design is approximately 70% complete overall, and long- 
lead procurement has been initiated. 


158 The advancement of remote systems technology: 
Past perspectives and future plans. Feldman, M.J.; Hamel, 
W.R. (Fuel Recycle Div., Consolidated Fuel Brana) 
Program, Oak Ridge National Lab., Oak Ridge, rie 
173-187 of Robotics and remote handling in the nuclear 
industry. Toronto, Ontario; The Canadian Nuclear Associa- 
tion (1984). (CONF-840916—). Contract AC05-840R21400. 
From Robotics and remote in the nuclear industry 
ce ee Ontario, Canada (23 Sep 1984). 
In lidated Fuel Reprocessing Program at the Oak 
Ridge National Laboratory, a comprehensive remote systems devel- 
Opment program has existed for the past five years. The new 
remote technology under development is expected to significantly 
improve remote operations by extending the range of admissible 
remote tasks and increasing remote work efficiency. The motiva- 
tion and justification for the program are discussed by surveying 
the 40 years of remote operating experience which exists and con- 
sidering the essential features of various old and new philosophies 
which have been, or are being, used in remote engineering. A 
future direction based upon the Remotex concept is explained, and 
recent progress in the development of an advanced servomanipula- 
tor-based maintenance concept is summarized to show that a new 
generation of remote systems capability is feasible through ad- 
vanced technology. 


- 0509 Transport And Storage 
REFER ALSO TO CITATION(S) 154, 252, 1063 


159 (DOE/RL—86-5) Spent fuel storage requirements. 
An update of DOE/RL-85-2. (USDOE Richland Operations 
Office, WA). Oct 1986. Contract AC06-76RL01830. 56p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE87001862. 
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Utility projections of spent fuel storage capacities indicate 

han conv eneaienab abou saclanaeiag enatentenes 
capacity to handle projected spent fuel discharges. This report pre- 
sents estimates of potential near-term requirements for additional 
LWR spent fuel storage capacity, based on information supplied by 
utilities operating commercial nuclear power plants. These esti- 
mates provide information needed for planning the Department of 
Energy's (DOE) activities to be carried out under the DOE’s Com- 
mercial Spent Fuel Management (CSFM) Program, in conjunction 
with the requirements of the Nuclear Waste Policy Act of 1982. 
This report is the latest in a series published by the DOE on LWR 
spent fuel storage requirements. The estimates in this report cover 
the period from the present through the year 2000. Although the 
DOE objective is to begin accepting spent fuel for final disposal in 
1998, types of fuel and the receipt rates to be shipped are not yet 
known. Hence, this report makes no assumption regarding such fuel 
shipments. The report also assesses the possible impacts of in- 
creased fuel exposure and spent fuel transshipment on the require- 
ments for additional storage capacity. 


160 (DOE/RL/10436—T1) Criticality 


safety consider- 
ations. Integral Monitored Retrievable S (MRS) Facili- 


torage 
ty. (Parsons (Ralph M.) Co., Pasadena, CA (USA)). 
1986. Contract AC06-84RL10436. 27p. NTIS, PC A03, 
A01; 1; GPO Dep. File Number DE87000323. 
This 


i > Sgerratnge tales = oalryen drae — 
Storage (MRS) Facility. The report addresses the criticality safety 
concerns, the design features of the facility relative to criticality, 
and the results of the analysis of both normal operating and hypo- 
thetical off-normal conditions. Key references are provided (Ap- 
pendix C) if additional information is desired by the reader. The 
MRS Facility design was developed and the related analysis was 
performed in accordance with the MRS Facility Functional Design 
Criteria and the Basis for Design. The detailed description and cal- 
culations are documented in the Integral MRS Facility Conceptual 
Design Report. In addition to the summary portion of this report, 
explanatary notes for various terms, calculation methodology, and 
design parameters are presented in Appendix A. Appendix B pro- 
vides a brief glossary of technical terms. 


161 (DOE/RW—0094) Transportation Institutional 
Plan. ego Office of Civilian Radioactive Waste Man- 


ent, DC). Aug 1986. 218p. H. File 
N umber 7187000390. 


This Institutional Plan is divided into three chapters. Chap- 
ter 1 provides background information, discusses the purposes of 
the Plan and the policy guidance for establishing the transportation 
system, and describes the projected system and the plans for its in- 
tegrated development. Chapter 2 discusses the major participants 
who must interact to build the system. Chapter 3 suggests mecha- 
nisms for interaction that will foster wide participation in program 
planning and implementation and provides a framework for manag- 
ing and resolving the issues related to development and operation 
of the transportation system. A list of acronyms and a glossary are 
included for the reader’s convenience. Also included in this Plan 
are four appendices. Of particular importance is Appendix A, 
which includes detailed discussion of specific transportation issues. 
Appendices B, C, and D provide supporting material to assist the 
reader in understanding the roles of the involved institutions. 


162 (@OE/RW—0103) Office of Storage and Trans- 
portation Systems quality assurance directive. (USDOE 
Office of Civilian Radioactive Waste Management, Wash- 

ington, DC). Oct 1986. 12p. NTIS, PC A92/MF A01; GPO 
Dep. Dep. File Number DE87000178. 

This Directive provides policy guidance, defines organiza- 
tional authorities and responsibilities for quality assurance (QA) and 
establishes minimum acceptable requirements for assuring the qual- 
ity of all programs under the overall direction of the OSTS. This 
directive provides guidance for preparation of subordinate QA doc- 
uments (e.g., QA plans, procedures) for the major Office of Storage 
and Transportation Systems programs that support DOE licensing 
and/or certification objectives. In turn, those highly specific QA 
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documents will amplify the general guidance presented in this Di- 
rective. 


163 (HEDL-SA—3314-FP) Fuel storage facilities at 
the Hanford Engineering Development Laboratory. Rogers, 
C.A.; Morford, R.J. (Westinghouse Hanford Co., Richland, 
WA (USA)). Apr 1985. Contract AC06-76FF02170. 6p. 
(CONF-850917—8). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE87000584. 

From Topical meeting on criticality safety and the storage of 
fissile material; Jackson, WY, USA (9 1985). 

Fuel storage facilities at the ord Engineering Develop- 
ment Laboratory are described to illustrate the various types of 
vaults and arrays used in the nuclear fuel cycle. Design features 
and administrative controls used to insure safe storage and handling 
of large quantities of fissionable materials are discussed. Facilities 
reviewed include powder and pellets storage vaults, fuel assembly 
storage arrays, the Test Article Storage Facility, arrays for storage 
of irradiated assemblies, and the Special Nuclear Materials (SNM) 
Storage Vault. The SNM Storage Vault is designed for remote han- 
dling of fuels using an automated Stacker and Retrieval (S/R) Ma- 
chine. 


164 (PNL—5998) Deformation and fracture map meth- 
odology for predicting cladding behavior during dry storage. 
Chin, B.A.; Khan, M.A.; Tarn, J.C.L. (Auburn Univ., AL 
(USA)). Sep 1986. Contract AC06-76RL01830. 97p. NTIS, 
PC A05/MF AO1; 1; GPO Dep. File Number DE87001848. 

The licensing of interim dry storage of light-water reactor 
spent fuel requires assurance that release limits of radioactive mate- 
rials are not exceeded. The extent to which Zircaloy cladding can 
be relied upon as a barrier to prevent release of radioactive spent 
fuei and fission products depends upon its integrity. The internal 
pressure from helium and fission gases could become a source of 
hoop stress for creep rupture if pressures and temperatures were 
sufficiently high. Consequently, it is of interest to predict the condi- 
tion of spent fuel cladding during interim storage for periods up to 
40 years. To develop this prediction, deformation and fracture 
theories were used to develop maps. Where available, experimental 
deformation and fracture data were used to test the validity of the 
maps. Predictive equations were then developed and cumulative 
damage methodology was used to take credit for the declining tem- 
perature of spent fuel during storage. This methodology was then 
used to predict storage temperatures below which creep rupture 
would not be expected to occur except in fuel rods with pre-exist- 
ing flaws. Predictions were also made and compared with results 
from tests conducted under abnormal conditions. 


165 (PNL—6031) 1986 Federal Interim Storage fee 
—_e a technical and economic analysis. (Johnson (E.R.) As- 

Inc., Reston, VA (USA)). Sep 1986. Contract 
‘ACO TERLDI830. 154p. NTIS, PC ‘A08/MF AO0l; 1; GPO 
Dep. File Number DE87000674. 

JAI examined alternative methods for structuring charges 
for federal interim storage (FIS) services and concluded that the 
combined interests of the Department and the users would be best 
served, and costs most appropriately recovered, by a two-part fee 
involving an Initial Payment upon execution of a contract for FIS 
services followed by a Final Payment upon delivery of the spent 
fuel to the Department. The Initial Payment would be an advance 
payment covering the pro rata share of preoperational costs, includ- 
ing (1) the capital costs of the required transfer facilities and stor- 
age area, (2) development costs, (3) government administrative 
costs including storage fund management, (4) impact aid payments 
made in accordance with Section 136(e) of the Act, and (5) module 
costs (i.e., storage casks, drywells or silos). The Final Payment 
would be made at the time of delivery of the spent fuel to the De- 
partment and would be calculated to cover the sum of the follow- 
ing: (1) any under- or over-estimation in the costs used to calculate 
the Initial Payment of the fee (including savings due to rod consoli- 
dation), and (2) the total estimated cost of operation and decommis- 
sioning of the FIS facilities (including government administrative 
costs, storage fund management and impact aid). The module costs 
were included in the Initial Payment to preclude the possible need 
to obtain appropriations for federal funds to support the purchase 
of the modules in advance of receipt of the Final Payment. Charges 
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for the transport of spent fuel from the reactor site to FIS facilities 
would be separately assessed at actual cost since these will be spe- 
cific to each reactor site and destination. 


166 (SAND—86-7117) Evaluation of methods to com- 

pare consequences from hazardous materials transportation 
pent Ra my Rhoads, R.E.; Franklin, A.L.; Lavender, J.C. (Pa- 
cific Northwest Lab., "Richland, WA (USA)). Oct 1986. 
Contract AC04-76DP00789. 118p. (TTC—0674). NTIS, PC 
A06/MF AO0O1; 1; GPO Dep. File Number DE87001598. 

This report presents the results of a project to develop a 
framework for making meaningful comparisons of the consequences 
from transportation accidents involving hazardous materials. The 
project was conducted in two phases. In Phase I, methods that 
could potentially be used to develop the consequence comparisons 
for hazardous material transportation accidents were identified and 
reviewed. Potential improvements were identified and an evaluation 
of the improved methods was performed. Based on this evaluation, 
several methods were selected for detailed evaluation in Phase II of 
the project. The methods selected were location-dependent scenar- 
ios, figure of merit and risk assessment. This evaluation included 
application of the methods to a sample problem which compares 
the consequences of four representative hazardous materials - chlo- 
rine, propane, spent nuclear fuel and class A explosives. These ma- 
terials were selected because they represented a broad class of haz- 
ardous material properties and consequence mechanisms. The 
sample case aplication relied extensively on consequence calcula- 
tions performed in previous transportation risk assessment studies. 
A consultant was employed to assist in developing consequence 
models for explosives. The results of the detailed evaluation of the 
three consequence comparison methods indicates that methods are 
available to perform technically defensible comparisons of the con- 
sequences from a wide variety of hazardous materials. Location-de- 
pendent scenario and risk assessment methods are available now 
and the figure of merit method could be developed with additional 
effort. All of the methods require substantial effort to implement. 
Methods that would require substantially less effort were identified 
in the preliminary evaluation, but questions of technical accuracy 
preclude their application on a scale. These methods may have ap- 
plication to specific cases, however. 


167 (VTT-SYMP—63, pp ee Overview of the 
spent fuel management policy in Finland, Manninen, J. (Min- 
istry of Trade and Industry, Helsinki, Finland. Energy 
Dept.). 1985. NTIS (US Sales Only), PC A11/MF A0O1. File 
Number DE86752944. (CONF-850992— 

From Technical committee on alate used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

The basic factors affecting the spent fuel management policy 
are highlighted: small size of the nuclear programme in the world- 
wide scale, no recycling of plutonium envisaged, no governmental 
organizations for back-end operations foreseen. The prinsiple objec- 
tive of the policy permanent disposal of high-level wastes irrevoca- 
bly outside the domestic territory, and the limited success in its im- 
plementation are discussed. The preparations of the implementation 
of the back-up alternative, direct disposal of spent fuel in the Finn- 
ish bedrock are described. The basic philosophy behind the system 
of funding the future waste management costs is clarified. 


168 (VTT-SYMP—63, pp 24-37) Realization of Lo- 
viisa spent fuel store No. 2, Toermaelae, V.P. (Imatran 
Voima Oy, Helsinki, Finland). 1985. NTIS (US Sales Only), 
PC Al11/MF AOl. File Number DE86752944. (CONF- 
850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

This paper briefly deals with the design, equipment pur- 
chases, contracting costs and time-scheduling of the store. Some 
general design aspects are dealt with. 
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169 (VTT-SYMP—63, pp 38-46) Interim storage facil- 
ity for spent nuclear fuel (TVO-KPA-STORE) at Olkiluoto. 
Raumolin, H. (Industrial Power Company Ltd., Helsinki, 
Finland). 1985. NTIS (US Sales Only), PC A1l1/MF AO1. 
File Number DE86752944. (CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

, Industrial Power Company Ltd. (TVO) is prepared for a 
long interim storage of all the fuel produced in the Olkiluoto power 
plant (2 x 710 MWe BWR). The storage is a part of the programme 
for spent fuel management according to the decision in principle of 
the Government. After studying various alternatives (water pool 
storage, vault-type dry storage, cask storage) TVO chose water 
pool storage and started the construction of TVO-KPA-STORE. 
Main features of the design (location on the ground, several storage 
pools, transfer pool, redundant cooling system etc.) are presented. 
Project organization, important milestones and project status are 
presented. Project is well on schedule, installation started in Sep- 
tember, 1985 and most of concreting (70%) is done. Most supplies 
are agreed upon. Cost estimate has not been exceeded. Some les- 
sons learned are presented. Lack of references is one of the most 
important difficulty. However, by the experience gained in Finland 
TVO-KPA-STORE can well be designed and implemented. 


170 (VTT-SYMP—63, pp 136-151) Spent fuel storage 
system design for Nuclear Power Plants in the USSR. Rybal- 
chenko, I.L.; Sedov, V.M.; Khitrov, Yu.A.; Makarchuk, 
T.F.; Simanovsky, U.M. (State Committee on Utilization of 
Atomic Energy, Moscow, USSR). 1985. NTIS (US Sales 
Only), PC All/MF A0Ol. File Number DE86752944. 
(CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

? Nuclear Power Plant spent fuel is stored at reactor pools for 
three-five years, after which it may be transported for radiochemi- 
cal reprocessing. Taking into account delay in the commercial con- 
struction of fast reactors and lack of need for plutonium for these 
purposes at present, additional spent fuel storage capacities for a 
period of 10 years are under construction in the USSR and CMEA- 
countries. This paper considers general concepts of spent fuel stor- 
age and design requirements to ensure the operational safety and re- 
liability. Designs of at-reactor (AR) and additional specialized stor- 
age facilities for NPP with RBMK and WWER reactors are de- 
scribed. Technological systems providing appropriate radiation 
levels for storage operation under normal and accident conditions, 
are discussed. 


171 (VTT-SYMP—63, pp 89-100) Interim dry spent 
fuel storage - experiences from safety analysis in the atomic 

licensing procedure. Mueller, A. (Technicscher Ueberwa- 
chungs-Verein Hannover e.V. Germany, F.R.). 1985. NTIS 
(US Sales Only), PC All/MF AOl. File Number 
DE86752944. (CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

” Within the scope of licensing procedures for dry spent fuel 
storage facilities in the F.R.G. safety analysis were performed. 
Based on the know-how gained in these procedures the general 
safety requirements on dry spent fuel storage as well as some proofs 
to meet these requirements will be reported. It can be summarized 
that the assigned conception is qualified for the safe spent fuel stor- 
age. 


172 (VTT-SYMP—63, pp 101-112) Heat removal 
from dry stored spent fuel elements - important aspects of the 
experts. Neumann, M. (Technisher Ueberwachungs-Verein 
Hannover e.V. Germany, F.R.). 1985. NTIS (US Sales 
Only), PC All/MF AOl. File Number DE86752944. 
(CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

, In the dry storage of spent fuel elements the maximum al- 
lowable cladding temperature determined the thermal design of the 
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casks and the storage building. In the licensing procedure for dry 
storage facilities in the F.R.G. the TUEV Hannover gave an opin- 
ion on the maximum cladding temperatures. Based on the experi- 
mental investigations and computations we were able to confirm 
the maximum cladding temperature depending on the given decay 
heat power. The experimental investigations lead to realistic estima- 
tions of the temperatures with small uncertainties. Calculational 
analysis gives a maximum estimation of the cladding temperatures 
as a rule. 


fuel tem 4 

— Research Inst. of Electric Power Industry, Tokyo, 

ge 1985. NTIS (US Sales Only), PC Ali/MF AOI. 
Number DE86752944. (CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

The integrity of spent fuel must be kept under long-term 
storage conditions and the most important factor affecting fuel in- 
tegrity is the fuel (cladding) temperature. The present paper de- 
scribes the results of the temperature analysis of spent fuel con- 
tained in a dry storage cask. The tool for temperature calculations 
was the DOT code which uses the finite element method. For the 
verification of the code, the calculated and measured temperatures 
were compared using the available data from the US demonstration 
test. The code gave the reasonable results. The detailed tempera- 
ture distribution of spent fuel contained in a dry storage cask was 
calculated by the code. In case of PWR fuel, 21 assemblies (17 x 17 
type) cooled for 5 years were assumed to be contained in a 100-ton 
class dry cask of cast iron as a model case. Burn-up of the spent 
fuel was 48,000 MWd/t. The temperature of the outside surface of 
the cask was sssumed to be 82°C as the critical condition following 
the regulatory requirement for the cask transportation of spent fuel. 
Under these conditions, the central fuel rod in the assembly which 
locates in the center of the cask showed the maximum temperature 
of 361°C and 466°C in He and Ar atmosphere respectively. In case 
of BWR fuel, the maximum temperature was calculated to be 
205°C because of the lower burn-up of 39,000 MWd/t. 


173 (VTT-SYMP—63, pp 113-124) Analysis of spent 
under dry storage conditions. Tanaka, H 


174 (VTT-SYMP—63, pp 125-135) Planning, licensing 
storage 


and operational experience of spent fuel dry cask in 
Switzerland. Ospina, C. (Swiss Federal Institute for Reactor 
Research EIR, Wuerenlingen). 1985. NTIS (US Sales Only), 
PC A11/MF AOl1. File Number DE86752944. (CONF- 
850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

. The research and applied development in spent fuel interme- 
diate storage has taken place at EIR since 1979, when studies were 
conducted on different storage techniques including safety econom- 
ics, licensing and operational experience etc., in order to assess al- 
ternative storage systems to wet storage. A complete project on 
dry storage was carried out by using the spent fuel of the decom- 
missioned DIORIT reactor at EIR. The studies concluded that 
transport and storage casks comply with such design targets as: pas- 
sive operation, inherent safety, proven economics, transport readibi- 
lity, easy decommissioning and flexibility in use. A new approach 
that uses wet-dry-dry loading technology has been succesfully ap- 
plied, including indirect loading control. The safety analysis and ex- 
perience gained allowed for comprehensive licensing procedure in- 
cluding transport and storage permissions in accordance with actual 
nuclear regulations. A measur:ments campaign of more than 2 
years has been done on the loaded dry storage cask, confirming 
such design topics as: heat transfer, shielding, leak tightness and 
fuel behaviour; in May 1985 the cask was transported from the re- 
actor to an away-from-reactor (AFR) newly built storage facility in 
our premises, which by the way is the first of its kind in operation 
and duly licensed. 


175 (VTT-SYMP—63, pp 177-184) Licensing of an in- 
termediate storage facility for spent nuclear fuel. Andersson, 
J.E.; Larsson, A. (Swedish Nuclear Power Inspectorate, 
Stockholm). 1985. NTIS (US Sales Only), PC All1/MF 
A01. File Number DE86752944. (CONF-850992—). 
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From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

, The Swedish Nuclear Fuel and Waste Management Compa- 
ny, SKB, has built an intermediate storage facility for spent nuclear 
fuel, CLAB, at Simpevarp in Sweden. The plant is located close to 
the nuclear power station Oskarshamn. It will serve as a storage fa- 
cility for the spent fuel from all nuclear power plants in Sweden 
and furthermore have storage space for reactor core components. 
A specific transport system, including the specially designed ship 
Sigyn, has been set up for the freight of the fuel from the different 
power plants to the CLAB facility. CLAB will be in operation to 
the year 2050, i.e. 40 years after the shut down of the last nuclear 
power station in Sweden, according to the present decision by the 
Swedish Parliament. The Swedish Government in 1979 in principal 
approved the building and operation of CLAB. The actual approv- 
al was taken in 1980 following the referendum regarding the future 
of nuclear power in Sweden. The construction started in the 
summer of 1980. The Swedish Nuclear Power Inspectorate has de- 
voted considerable time during the design and erection phase of 
CLAB to ensure itself that the facility, when ready, will meet the 
high safety standard set up by the SKB. The paper describes the 
processes that were used by the Inspectorate for evaluation of dif- 
ferent safety aspects. The evaluation is reflected in the final safety 
report produced by the SKB as well as in the conditions for the 
operation of the plant set by the Inspectorate. 


176 (VTT-SYMP—63, pp 185-194) Licensing experi- 
ence in Finland. Takala, H. (Finnish Centre for Radiation 
and Nuclear Safety, Helsinki). 1985. NTIS (US Sales Only), 
PC Al11/MF AOl. File Number DE86752944. (CONF- 
850992—). 

mas Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

) The roles of the authorities supervising nuclear power in 
Finland are briefly described. The main features in the regulation of 
nuclear facilities are related paying attention to the special ques- 
tions associated with spent fuel storage. The storing of spent fuel 
from the Finnish power reactors (2 PWR, 2 BWR) began in 1978 
and its history so far is described briefly. The stores are divided 
into certain groups that are important with respect to licensing (e.g. 
at NPS versus ISFSI). There are no dry storage systems in Finland 
under construction or ‘on order’. The typical features, the most im- 
portant experiences and design requirements in the licensing of 
spent fuel stores are presented. 


177 (VTT-SYMP—63, pp 195-211) Licensing of spent 
fuel storage facilities in the United Kingdom. George, A.F. 
(Nuclear Installations Insprctorate, London, UK). 1985. 
NTIS (US Sales Only), PC All/MF AO1. File Number 
DE86752944. (CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

D The legal framework for the licensing of spent fuel storage 
facilities in the UK is explained and the requirements necessary to 
obtain a licence are stated. The application of licence conditions 
once a licence is issued is discussed together with the safety report 
submitted by licensees. Those spent fuel storage facilities currently 
proposed, operational, under construction or being decommissioned 
on licence sites in the UK are summarised and possible future 
projects examined. 


178 (VTT-SYMP—63, pp 60-76) Criticality calcula- 
tion of PWR fuel storage facilities including fuel burn-up ef- 
fects. Debrue, J.; De Raedt, C.; Minsart, G. (Centre d'Etude 
de l’Energie Nucleaire, Mol, Bel aos 1985. NTIS (US 
Sales Only), PC Al1/MF AO1. File Number DE86752944. 
(CONF-850992—). 


From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

’ Criticality studies of storage facilities for irradiated PWR 
fuel assemblies are mostly performed with fresh fuel compositions. 
Markedly increased storage capacity can be achieved by accounting 
for the fuel depletion. ANSI/ANS-57.7 standard gives indeed the 
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opportunity to take advantage of the fuel burn-up in the study of 
storage rack designs. Another prospect is the use of long-life fuel 
assemblies in the PWR reactors: increased fuel enrichment com- 
bined with burnable poisons is then envisaged. In this context, the 
utilization of existing storage facilities can be maintained, with the 
same capacity, provided that the burn-up of the discharged fuel 
reaches a minimum value, to be determined according to the initial 
enrichment and the storage design. The paper describes methods 
used for criticality calculations of storage facilities, with mention of 
their validation based on critical experiments. Two main aspects of 
fuel storage with account of fuel depletion are analysed: the in- 
crease of storage capacity, and the utilization of existing facilities 
for irradiated fuel assemblies with increased initial enrichment. The 
reactivity effects related to the axial profile of the burn-up are also 
examined. In addition, measurement techniques enabling to check 
the depletion level of fuel assemblies are discussed; tests performed 
on TIHANGE I fuel assemblies are reported. 


179 (VTT-SYMP—63, pp 152-168) Experience in re- 
racking the spent fuel pool of NPS Paks. Takats, F. (Eroe- 
terv - Power Station and Network Engineering Co., Buda- 
pest, Hungary). 1985. NTIS (US Sales Only), PC All/MF 
AO01. File Number DE86752944. (CONF-850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

General information on the fuel manipulation system of a 
VVER-440 type reactor is given. (1) Description of the system for 
3 year at-reactor fuel storage. So far having no established practice 
of refuelling, we started to make preparations for developing alter- 
native solutions as follows: (A) Prior to starting the construction of 
an away-from reactor storage system we set about the conversion 
of the supporting structure in the NPS spent fuel basins. Instead of 
the previously established rack we apply compact storage with 
boron steel absorbers. This solution enables the storage capacity of 
spent fuel basin to be quasi doubled. (B) As all CMEA countries 
we undertook the designing of a storage building rated for abt. 
5000 fuel elements, which provides additional storage for the 4 re- 
actor units for 10 years. (2) Description of the storage building. 
Alogn with the designing of the AFR storage system we began ex- 
aminations to determine the possibility of implementing a dry stor- 
age alternative. In the designing of the compact construction the di- 
mensions of the already existing systems should be considered. An 
account of the research carried out. 


180 (VIT-SYMP—63) IAEA Technical committee 
meeting on methods used in design of spent fuel storage facili- 
ties. Vitikainen, E.; Silfverberg, P. (eds.). (Valtion Teknil- 
linen Tutkimuskeskus, Espoo (Finland)). 1985. 235p. 
(CONF-850992—). NTIS (US Sales Only), PC All/MF 
A01. File Number DE86752944. 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

The meeting was held in Espoo, Finland and hosted by the 
Technical Research Centre of Finland (VTT), and was arranged to 
report and discuss design methods, licensing practise, operational 
experience as well as economic aspects connectied with spent fuel 
storage. This report contains session summaries by the session 
chairmen and the papers presented at the meeting. 


181 (VTT-SYMP—63, pp 7-9) Session 1: Design and 
safety aspects of wet spent fuel storage facilities. Summary. 
Rybalchenko, I. 1985. NTIS (US Sales Only), PC All/MF 
A01. File Number DE86752944. (CONF-850992— 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 


182 Se pp 10-11) Session 2: Design 
and safety aspects of dry spent fuel storage facilities. Summa- 
ry. Einfeld, K. 1985. NTIS (US Sales Only), PC All/MF 
A01. File Number DE86752944. (CONF-850992—). 
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From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 


183 (VTT-SYMP—63, pp 12-13) Session 3: Starage 
system design including improvements based on existing oper 
ational . Raumolin, H. 1985. NTIS “CUS 
Sales Only), PC Al1/MF A01. File Number DE86752944. 
(CONF-850992—). 

From Technical committee on methods used in the design of 


wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 


1985). 


184 (VTT-SYMP—63, pp 14-15) Session 4: Econom- 
ics, licensing and regulatory of spent fuel storage fa- 
cilities. Summary. Ospina, C. 1985. NTIS (US Sales Only), 
PC op AOl. File Number DE86752944. (CONF- 
850992—). 

From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 


185 (VTT-SYMP—63, pp 47-59) Design method of 
the JOYO spent fuel storage facility and some proposal for 
future design. Mizutani, T.; Tobita, K.; Gunji, Y.; Yoshimi, 
H. (Power rag el and Nuclear Fuel ’ Development or i 
Oarai, pan). 1985. NTIS (US Sales Only), PC 

Al11/MF AO1. Fit N Number DE86752944. (CONF-850992— 


From Technical committee on methods used in the design of 
wet and dry spent fuel storage facilities; Espoo, Finland (30 Sep 
1985). 

‘ The spent fuel storage facility (SFSF) of "JOYO” was de- 
signed in consideration of the peculiarity of LMFBR fuel, that is, 1) 
large quantity of plutonium content, 2) high burn up and high 
decay heat, 3) large quantity of fission products, 4) liquid sodium 
coolant. In the '‘JOYO’ facility which is a water pool type, the 
spent fuel is kept in a stainless steel container with water. The con- 
tainer is sealed so that the plutonium and fission products are re- 
tained in the container and the contamination of SFSF is thereby 
prevented, taking into account the possibility of loss of cladding in- 
tegrity during storage. Also, it can isolate radioactive deposits (CP) 
from the residual sodium on the fuel cladding surface. Since the ini- 
tial criticality of ‘JOYO’ in 1977, it has been satisfactorily operated 
for about 8 years and approximately fourteen core elements have 
been examined to evaluate the integrity of stored fuel. According 
to the results, it is indicated that the effect of sodium cleaning 
method, water quality and storage period on the fuel integrity were 
very small. That means the possibility of adopting the design con- 
ception of storage system without using the container. And it is 
highly effective for simplitying design of fuel handling system and 
reducing the construction cost and operation cost of FBR plant. 
The main programs for eliminating the fuel container are as fol- 
lows: 1) In-water corrosion tests of 316 austinitic stainless steel 
cladding tube was terrific surface layer due to high temperature 
sodium. 2) In-water corrosion tests of high burn-up pins which was 
storaged for long time. 3) Tests on contamination rate from spent 
fuels to water pool. This paper represents those R/D program in 
detail and the design method of ‘JOYO’ SFSF from the view points 
of subcriticality, decay heat removal, shielding design, seismic 
design. 
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186 (INIS-BR—515) Uranium resources, demand and 
production. Stipanicic, P.N. (International Atomic Energy 
Agency, Vienna (Austria)). May 1985. 29p. (CONF- 
8504264—-4). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE86704040. 

From Interregional training course on exploration drilling 
and ore reserve estimation for uranium deposits; Pocos de Caldes, 
MG, Brazil (22 Apr 1985). 

Estimations of the demand and production of principal urani- 
um resource categories are presented. The estimations based on 
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data analysis made by a joint 'NEA/IAEA Working Party on Ura- 
nium Resources’ and the corresponding results are published by the 
OECD (Organization for Economic Co-operation and Develop- 
ment) in the ‘Uranium Resources, Production and Demand’ Known 
as 'Red Book’. (M.C.K.). 


187 (INIS-BR—516) Uranium in the nuclear fuel 
cycle. Stipanicic, P.N. (International — (CON 
Agency, Vienna (Austria)). May 1985. CONE. 
8504264—5). NTIS (US Sales Only), PC A2/W > ADL File 
Number DE86704041. 

From Interregional training course on exploration drilling 
and ore reserve estimation for uranium deposits; Pocos de Caldes, 
MG, Brazil (22 Apr 1985). 

Some basic concepts of nuclear fuel cycle, the economic 
weight of uranium on power generation, uranium prices and types 
of uranium market are presented. (M.C.K.). 


188 (INIS-mf—10466) [Vaal Reefs Exploration and 

Company]. 42 Annual Report: 31 December 1985. 
(Vaal Reefs Exploration <nd Mining Co. Ltd., Transvaal 
(South Africa)). 1986. 42p. (In Afrikaans). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86704042. 

Map included. 

This annual report mainly presents information on the indus- 
trial activities, costs, results, production, business economics, admin- 
istration, ore reserves, ores, boreholes, shares and finances of the 
Vaal Reefs Exploration and Mining Company. It includes informa- 
tion on uranium and uranium oxides. Almost all the information is 
presented in statistical form. 


189 United States advanced technologies. The assur- 
ance of low prices. Longenecker, J.R. ent of 
Energy, Washington, DC, USA). Gensan Nenji Taikai Ho- 
bunshu; No. 18, 220-228(1985). (CONF-850469—). 

From 18. annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (9 Apr 1985). 

In the United States, the advanced technologies have been 
applied to uranium enrichment as a means by which it can be as- 
sured that nuclear fuel cost will remain competitive in the future. 
The United States is strongly committed to the development of ad- 
vanced enrichment technology, and has brought both advanced gas 
centrifuge (AGC) and atomic vapor laser isotope separation 
(AVLIS) programs to a point of significant technical refinement. 
The ability to deploy advanced technologies is the basis for the 
confidence in competitive future price. Unfortunately, the develop- 
ment of advanced technologies is capital intensive. The year 1985 is 
the key year for advanced technology development in the United 
States, since the decision on the primary enrichment technology for 
the future, AGC or AVLIS, will be made shortly. The background 
on the technology selection process, the highlights of AGC and 
AVLIS programs and the way to proceed after the process selec- 
tion are described. The key objective is to maximize the sales 
volume and minimize the operating cost. This will help the utilities 
in other countries supply low cost energy on a reliable, long term 
basis. 


190 (K/TR—86/13) American government plans 
action against COGEMA. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). [1986]. Contract AC05-840T21400. 
Translation of from Enerpresse; No. 3644, August 22, 1984. 
Tp. NTIS, PC A02. File Number DE87000615. 

Various unofficial but very reliable sources of information in 
the United States are confirming rumors that had been rampant for 
several days in Washington about the possibility of a court action 
by the American government against COGEMA. The latter is 
being accused of offering its uranium enrichment contracts to elec- 
tricity companies at dumping prices. A meeting reportedly took 
place between Department of Energy and Department of Com- 
merce officials to review the issue. This issue is commented upon. 
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191 (AAEC/E—609) Heat source probe for measuring 
thermal conductivity in waste rock dumps. Blackford, M.G.; 
Harries, J.R. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). Oct 1985. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704035. 

The development and use of a heat source probe to measure 
the thermal conductivity of the material in a waste rock dump is 
described. The probe releases heat at a constant rate into the sur- 
rounding material, and the resulting temperature rise is inversely re- 
lated to the thermal conductivity. The probe was designed for use 
in holes in the dump which are lined with 50 mm i.d. polyethylene 
liners. The poor thermal contact between the probe and the liner 
and the unknown conductivity of the backfill material around the 
liner necessitated long heating and cooling times (>10 hours) to 
ensure that the thermal conductivity of the dump material was 
being measured. Temperature data acquired in the field were ana- 
lysed by comparing them with temperatures calculated using a two- 
dimensional cylindrical model of the probe and surrounding materi- 
al, and the heat transfer code HEATRAN. 



























































192 (AECL—6186-Rev.4) Radioactive waste manage- 
ment in Canada: AECL publications and other literature, 
1983-1985. Revision 4. Hawley, N.J. (comp.). (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Sep 1986. 47p. Atomic 
Energy of Canada Limited, Whiteshell Nuclear Research 
Establishment, Pinawa, Manitoba ROE 1L0. File Number 
T1I87900056. 

Work performed under Canada/US Waste Management In- 
formation Exchange Agreement. 

This bibliography is an up-date to AECL-6186-Rev. 3, 1952- 
1982, Radioactive Waste Management in Canada AECL Publica- 
tions and Other Literature compiled by Dianne Wallace. Canadian 
publications from outside contractors concerning the Canadian Nu- 
clear Fuel Waste Management Program are included in addition to 
Atomic Energy of Canada Limited reports and papers. 


193 (AECL—8770) Leaching behaviour of high specific 
activity titanium tritide. Miller, J.M.; Bokwa, S.R. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Jun 1985. 21p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86704034. 

Samples of high specific activity titanium tritides were tested 
to determine their stability in an aqueous environment. The release 
of tritium into the leachant and into the air atmosphere above the 
leachant was measured as HTO and HT, respectively. The cumula- 
tive fractional release after 100 days ranged from 0.9 to 6.7 x 
10sup(-5) for HTO and from 1 to 189 x 10sup(-8) for HT. The 
effect of surface adsorbed tritium on the total release was observed 
in the testing. 


194 (DOE/CH—21) Systems engineering management 
plan for the Salt Repository Project. Neff, J.O. (Battelle Me- 
morial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). Aug 1986. Contract AC02-83CH10140. 
78p. NTIS, PC A05/MF A01; 1; GPO Dep. File Number 
DE87001 343. 

This document presents the plan for using systems engineer- 
ing in conducting and managing the technical work of the Salt Re- 
pository Project (SRP) of the US Department of Energy's Civilian 
Radioactive Waste Management Program. The need for preparing a 
Systems Engineering Management Plan (SEMP) is traced back to 
relevant DOE directives. These directives are interpreted as SRP 
requirements in the context of the Mined Geologic Disposal 
System. The strategy for conducting systems engineering on the 
SRP, including the role of the systems engineering process, is then 
described. The SEMP also designates who in the project organiza- 
tion will be responsible for carrying out the activities. Finally, the 
management tools that are used to implement the systems engineer- 
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ing process, including associated documentation on the SRP, are 
described. 





195 (DOE/IG—0231) Accuracy of fees paid by the ci- 


Office of Inspector General, W: 
gional Office). 27 Oct 1986. 23p. H. File Number 
1187001424. 

Report to The Secretary. 

We found adequate controls exist to determine and collect 
ongoing fees. However, we noted three problems concerning one- 
time fees. First, 14 utilities that selected deferred payment options 
had collected at least $668 million, plus interest, from ratepayers. 
Use of these fees was not restricted, and they may not be available 
when payment is due. Second, differing interpretations of provi- 
sions in the standard waste disposal contract resulted in fee adjust- 
ments of $4.2 million. Third, the Department of Energy (DOE) and 
the State of New York had not entered into a contract for disposal 
of waste at West Valley. This one-time fee, estimated at $68.7 mil- 
lion, cannot be collected without the contract, as required by the 
Nuclear Waste Policy Act. 


196 (DOE/LLW—54T) Experience and ge tech- 
niques in radiological environmental monitoring at 

DOE low-level waste disposal sites. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Sep 1986. Contract AC07-761D01570. 
128p. NTIS, PC A07/MF A0O1; 1; GPO Dep. File Number 
DE87001868. 

A summary of routine radiological environmental surveil- 
lance programs conducted at major active US Department of 
Energy (DOE) solid low-level waste (LLW) disposal sites is pro- 
vided. The DOE disposal sites at which monitoring programs were 
reviewed include those located at Hanford, Idaho National Engi- 
neering Laboratory (INEL), Nevada Test Site (NTS), Los Alamos 
National Laboratory (LANL), Oak Ridge National Laboratory 
(ORNL) and Savannah River Plant (SRP). The review is limited to 
activities conducted for the purpose of monitoring disposal site per- 
formance. Areas of environmental monitoring reviewed include air 
monitoring for particulates and gases, monitoring of surface water 
runoff, surface water bodies, ground water, monitoring of surface 
soils and the vadose zone, and monitoring of ambient penetrating 
radiation. Routine environmental surveillance is conducted at major 
LLW disposal sites at various levels of effort for specific environ- 
mental media. In summary, all sites implement a routine monitoring 
program for penetrating radiation. Four sites (NEL, NTS, LANL, 
and SRP) monitor particulates in air specifically at LLW disposal 
sites. Hanford monitors particulates at LLW sites in conjunction 
with monitoring of other site operations. Particulates are monitored 
on a reservationwide network at ORNL. Gases are monitored spe- 
cifically at active LLW sites operated at NTS, LANL, and SRP. 
Ground water is monitored specifically at LLW sites at INEL, 
LANL, and SRP, in conjunction with other operations at Hanford, 
and as part of a reservationwide program at NTS and ORNL. Sur- 
face water is monitored at INEL, LANL, and SRP LLW sites. 
Surface soil is sampled and analyzed on a routine basis at INEL 
and LANL. Routine monitoring of the vadose zone is conducted at 
the INEL and SRP. Techniques and equipment in use are described 
and other aspects of environmental monitoring programs, such as 
quality assurance and data base management, are reviewed. 


197 (DP—84-125-3/4) Waste Management Program. 
Technical progress report, July-December, 1984. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Oct 1986. Contract AC09-76SR00001. 218p. NTIS, 
PC A10/MF A0O1; 1; GPO Dep. File Number DE87001762. 

This report provides information on operations and develop- 
ment programs for the management of radioactive wastes from op- 
eration of the Savannah River Plant and offplant participants. The 
studies on environmental and safety assessments, other support, in 
situ storage or disposal, waste form development and characteriza- 
tion, process and equipment development, and the Defense Waste 
Processing Facility are a part of the Long-Term Waste Manage- 
ment Technology Program. The following studies are reported for 
the SR Interim Waste Operations: tank farm operation, inspection 
program, burial ground operations, and waste transfer/tank replace- 
ment. 
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(EGG—2400) Development of criteria for release 
of | Idaho National Engineering gg oy following de- 
contamination and decommissioning. Kirol, L. (ed.). (EG and 
G Idaho, Inc., Idaho Falls (USA)). Aug 1986. Contract 
ACO07-761D01570. 94p. NTIS, PC A05/MF A01; GPO Dep. 
File Number DE87001341. 

Criteria have been developed for release of Idaho National 
Engineering Laboratory (INEL) facilities and land areas following 
decontamination and decommissioning (D and D). Although these 
facilities and land areas are not currently being returned to the 
public domain, and no plans exist for doing so, criteria suitable for 
unrestricted release to the public were desired. Midway through 
this study, the implementation of Department of Energy (DOE) 
Order 5820.2, Radioactive Waste Management, required develop- 
ment of site specific release criteria for use on D and D projects. 
These criteria will help prevent remedial actions from being re- 
quired if INEL reuse considerations change in the future. Develop- 
ment of criteria for release of INEL facilities following D and D 
comprised four study areas: pathways analysis, dose and concentra- 
tion guidelines, sampling and instrumentation, and implementation 
procedures. Because of the complex and sensitive nature of the first 
three categories, a thorough review by experts in those respective 
fields was desired. Input and support in preparing or reviewing 
each part of the criteria development task was solicited from sever- 
al DOE field offices. Experts were identified and contracted to 
assist in preparing portions of the release criteria, or to serve on a 
peer-review committee. Thus, the entire release criteria develop- 
ment task was thoroughly reviewed by recognized experts from 
contractors at several DOE field offices, to validate technical con- 
tent of the document. Each of the above four study areas was de- 
veloped originally as an individual task, and a report was generated 
from each. These reports are combined here to form this document. 
This release criteria document includes INEL-specific pathways 
analysis, instrumentation requirements, sampling procedures, the 
basis for selection of dose and concentration guidelines, and cost- 
risk-benefit procedures. 


199 (EGG-M—24385) Low-level radioactive waste in- 
cineration at the Idaho National Engineering Laboratory 
during 1985. McFee, J.N.; Gillins, R.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1986. Contract AC07-761D01570. 
4p. (CONF-860317—58). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE87000489. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

The low-level radioactive waste incinerator at the Idaho Na- 
tional Engineering Laboratory (INEL) has been processing con- 
taminated waste since September 1984 and is now accepting com- 
bustible waste from all INEL waste generators. Waste generators at 
the INEL sending their wastes to the incinerator for processing 
must comply with waste acceptance limits and supply appropriate 
packaging. The incinerator operations during the past year have 
produced very high waste volume reduction factors (100/1 to 250/ 
1), low radioactive emission rates, and low operator dose rates. 
Changes in the off-gas system operation have been made to extend 
the life of the bags in the baghouse. 


200 (HEDL-SA—3318-FP) Solid State Track Recorder 
neutron dosimetry in a simulated basalt geological waste re- 
pository. Ruddy, F.H.; Roberts, J.H.; Lippincott, E.P. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 7 Jun 1985. Contract AC06-76FF02170. 1I1p. 
(CONF-850933—10). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87000250. 

From 13. international conference on solid state nuclear 
track detectors; Rome, Italy (23 Sep 1985). 

Solid State Track Recorder (SSTR) techniques have been 
developed for neutron dosimetry applications related to geological 
storage of radioactive waste. The neutron irradiation environment 
of spent fuel storecl in a simulated basalt geological waste reposi- 
tory was investigated using SSTR neutron dosimetry capsules 
which contained low mass deposits of fissionable isotopes in contact 
with mica SSTRs. After exposure for a period of years, the cap- 
sules were recovered and the mica SSTRs were retrieved and ana- 
lyzed. The measured fission rates and derived neutron energy and 
fluence information are reported. 
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(IAEA-TECDOC—368) Behaviour of long-lived 
ne associated with deep-sea disposal of radioactive 
wastes. Report of a co-ordinated research programme 1982- 
1984, (International Atomic Energy Agency, Vienna (Aus- 
tria)). Apr 1986. 154p. NTIS (US Sales Only), PC A08/MF 
A01. File Number DE86704234. 

The IAEA sponsored this Coordinated Research Programme 
to improve knowledge of various long-lived radionuclides likely to 
be dumped in the deep sea. During the three years of this pro- 
gramme the state of knowledge has advanced significantly in this 
area, and this document provides a review of the progress. The iso- 
topes studied were mainly **Pu, 7**Pu, “Pu, %!Am, 7*Ra, 7!°Po, 
Sr, 7Cs, Co, and Tc. A separate abstract was prepared for 
each of the 15 papers. 


(IAEA-TECDOC—368, pp 73-80) Marine behav- 
rod of long-lived radionuclides (fall-out) at the proposed dis- 
posal site of radioactive wastes in Western North Pacific. 
Miyamoto, T.; Hishida, M.; Shibayama, N.; Shiozaki, M. 
(Maritime Safety Agency, Hydrographic Dept., Tokyo, 
Japan). Apr 1986. NTIS (US Sales Only), PC A08/MF 
A01. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Water and marine sediment was sampled. Analysis was for 
Sr, 37Cs, Co, sup(239,240)Pu, and sup(230,232)Th. The inte- 
grated values of ®Sr and '°7Cs were 78 and 120 mCi km~?, similar 
to GEOSECS figures. All isotopes were detected in sediment, 
which indicates fast sinking particulate material transport, since 
water depth is 6000m. Cores showed bioturbation effects surprising- 
ly often. Pu penetrates to about 15 cm, '’Cs to 20cm. Inventory 
values for 1980-1983 for water and sediments gave the following 
ranges: ®Sr (water) 78-89 mCi km™~?, (sediment) 0.03-0.09; 1°7Cs 
115-151 and 0.53-0.91 respectively; *°Pu (sediment) 0.09-0.12. 


These are smaller than for the Atlantic. 7 refs, 6 figs, 1 tab. 


203 (IAEA-TECDOC—368, pp 81-100) Nordostatlan- 
tisches monitoring programm (NOAMP). An environmental 
study of the deep layers of the North-East Atlantic. Becker, 
G.A.; Berger, R.; Bork, I.; Heinrich, H.; Mittelstaedt, E.; 
Nies, H.; Schauer, U. (Deutsches Hydrographisches Inst., 

DHI, Hamburg, Germany, F.R.). Apr 1986. NTIS (US 
Sales Only), Pe A08/MF AO1. File pn DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

The NOAMP area is 46 deg. - 48 deg. 30’ N 18 deg. - 22 
deg. W. Topographic details are given and distribution of sedi- 
ments, with comments on sedimentation and geology. Eight verti- 
cal profiles for *7Cs were taken down to depths of about 5000 m. 
Down to about 500 m the layer is well mixed and concentrations 
vary between 2.52 and 5.56 mBq 1~*. Within 100-200 m of the 
bottom a slight increase of °7Cs is observed, which is assumed to 
be due to the nepheloid layer. The hydrography is variable and de- 
scribed in detail. Botton current measurement results are described 
and results of a model for dispersion based on the above findings. 7 
refs, 17 figs, 1 tab. 


(INFO—0158) Development of criteria for radio- 
pe waste disposal. Wagstaff, K.P. (Atomic Energy Con- 
trol Board, Ottawa, Ontario (Canada)). Feb 1985. 2Ip. 
(CONF-8502139—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704038. 

From Canadian Radiation Protection Association workshop 
on radioactive waste management criteria; Toronto, Ontario, 
Canada (27 Feb 1985). 

Radiation protection criteria are needed in Canada for judg- 
ing the acceptability of radioactive waste disposal options for 
which there are potential long-term radiological impacts. This 
paper discusses the difficulties encountered in applying the ICRP 
system of dose limitation to the long-term and the alternative ap- 
proaches to criteria being developed and adopted by various other 
international and national bodies. Finally, the present situation in 
Canada is reviewed and conclusions are drawn on the general di- 
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rection in which national criteria are being formulated and ex- 
pressed. 


205 (LA-UR—86-3243) Technology development for 
the design of shallow land burial facilities at scmiarid sites. 
Abeele, W.V.; Nyhan, J.W.; Drennon, B.J. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 14p. (CONF-860990—4). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000157. 

From 8. annual participants’ information meeting of the 
DOE Low-Level Waste Management Program; Denver, CO, USA 


erie ; ; 

‘ollowing topics are discussed: effectiveness of a mois- 
ture barrier, physical basis for capillary barriers, trench cap designs 
for long-term stabilization, biointrusion barrier testing, and joint 
DOE/NRC tracer migration experiment. (LM) 


206 (LA-UR—86-3244) Development of corrective 
measures and site stabilization technologies for shallow land 
burial facilities at semiarid sites. Nyhan, J.W.; Abeele, W.V. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 16p. (CONF-860990—3). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87000158. 

From 8. annual participants’ information meeting of the 
DOE Low-Level Waste Management Program; Denver, CO, USA 


22 

¢ a overall purpose of the corrective measures task per- 
formed for the National Low-Level Waste Management Program 
has been to develop and test methods that can be used to correct 
any actual or anticipated problems with new and existing shallow 
land burial (SLB) sites in a semiarid environment. These field tests 
have not only evaluated remedial actions, but have also investigated 
phenomena suspected of being a possible problem at semiarid SLB 
sites. The approach we have taken in developing remedial action 
and site closure technologies for low-level waste sites is to recog- 
nize that physical and biological processes affecting site integrity 
are interdependent, and therefore, cannot be treated as separate 
problems. The field experiments performed for this task were to 
identify, evaluate, and model erosion control technologies, field test 
second generation biointrusion barriers, determine by field experi- 
ments the extent of upward radionuclide migration due to moisture 
cycling, and measure the effects of subsidence on remedial action of 
other system components. Progress made in each of these research 
areas is described. 


207 (LBL—19430) Mass transfer and transport in a 
geologic environment. Chambre, P.L.; Pigford, T.H.; Lee, 
W.W.L.; Ahn, J.; —o S.; Kim, CL.; Kimura, H.; 

Lung, H; Williams, ; Zavoshy, S.J. (La 

ley Lab, CA (USA) Apr 1985. Contract ACO03- 
(UCB-NE—4057). NTIS, PC A09/MF 
A0l; 1; GPO Dep. File Number DE87000888. 

This report is in a continuing series of reports that present 
analytic solutions for the dissolution and hydrogeologic transport of 
radionuclides from geologic repositories of nuclear waste. Previous 
reports have dealt mainly with radionuclide transport in the far- 
field, away from the effects of the repository. In the present report, 
the emphasis is on near-field processes, the transfer and transport of 
radionuclides in the vicinity of the waste packages. The primary 
tool used in these analyses is mass transfer theory from chemical 
engineering. The thrust of our work is to develop methods for pre- 
dicting the performance of geologic repositories. The subjects treat- 
ed in the present report are: radionuclide transport from a spheri- 
cal-equivalent waste form through a backfill; analysis of radionu- 
clide transport through a backfill using a non-linear sorption iso- 
therm; radionuclide transport from a prolate spheroid-equivalent 
waste form with a backfill; radionuclide transport from a spherical- 
equivalent waste form through a backfill, where the solubility, dif- 
fusivity and retardation coefficients are temperature dependent; a 
coupled near-field, far-field analysis where dissolution and migra- 
tion rates are temperature dependent; transport of radionuclides 
from a point source in a three-dimensional flow field; and a general 
solution for the transport of radioactive chains in geologic media. 
There are several important results from the numerical evaluations. 
First, radioactive decay, higher sorption in the rock and the backfill 
steepens the gradient for mass transfer, and lead to higher dissolu- 
tion rates. This is contrary to what was expected by some other 
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workers, but is shown clearly in the analytical solutions. Second, 
the backfill serves to provide sorption sites so that there is a delay 
in the arrival of radionuclides in the rock, although this effect is not 
so important for the steady-state transport of long-lived radionu- 
clides. 


208 (LBL—21806) Steady-state and transient radionu- 
clide transport through penetrations in nuclear waste contain- 
ers. Chambre, P.L.; Lee, W.W.L.; Kim, C.L.; ford, T.H. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1986. Contract 
AC03-76SF00098. 43p. (UCB-NE—4084). NTIS, PC A03/ 
MF A011; 1; GPO Dep. File Number DE87000892. 

The transport of radionuclides through penetrations in 
wastes containers is analyzed. Penetrations may result from corro- 
sion or cracks and may occur in the original container material, in 
degraded or corroded material, or in deposits of corrosion prod- 
ucts. In this report we do not consider how these penetrations 
occur or the characteristics of expected penetrations in waste con- 
tainers. We are concerned here only with the analytical formulation 
and solutions of equations to predict rates of mass transfer through 
penetrations of specified size and geometry. Expressions for the dif- 
fusive mass transfer rates through apertures are presented in Chap- 
ter 2, and numerical illustrations are presented in Chapter 3. The 
calculations show that mass transfer through small penetrations in 
thin-wall containers can be great enough that the penetrated con- 
tainer is no longer an effective barrier for radionuclide release. Use 
of this theory to calculate mass transfer through thick-wall contain- 
ers is the subject of a later report. 3 refs., 9 figs. 


209 (NUREG/CR—4701) Safety assessment of alterna- 
tives to shallow land burial of low level radioactive waste. 
Volume I. Failure analysis of engineered barriers. Otis, M.D. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Aug 1986. 
Contract AC07-761D01570. 67p. (EGG—2465). NTI 
A04/MF AO01 - GPO. File ieember 1187001383. 

The need for new disposal capacity for Low Level radioac- 
tive Waste (LLW) has led to a re-examination of disposal practices. 
A number of enhancements and alternatives to traditional shallow 
land burial have been proposed to meet the need for new capacity 
and to address various concerns about the performance history of 
existing commercial LLW sites. This document evaluates the rela- 
tive importance of various engineered barriers used in enhance- 
ments and alternatives to traditional shallow land burial. The analy- 
sis ranks the contribution of various components to the perform- 
ance of each disposal system by examining the failure of all possible 
combinations of components. Ten near surface disposal systems are 
considered. They include variations on five alternatives: shallow 
land burial, earth m unded tumuli, above ground vaults, below 
ground vaults, and augered shafts. These designs incorporate four 
types of engineered barriers in several combinations: earthen 
covers, concrete structures, fill materials, and enhanced containers. 
This analysis is the first in a series of studies on safety aspects of 
alternative disposal technologies. 


210 (ORNL/TM—9976) Waste package performance 
assessment code with automated calculation capa- 
bility. Worley, B.A.; Horwedel, J.E. (Oak Ridge National 
Lab., TN (USA)). Sep 1986. Contract AC05-840R21400. 
33p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE87001589. 

WAPPA-C is a waste package performance assessment code 
that predicts the temporal and spatial extent of the loss of contain- 
ment capability of a given waste package design. This code was en- 
hanced by the addition of the capability to calculate the sensitivity 
of model results to any parameter. The GRESS automated proce- 
dure was used to add this capability in only two man-months of 
effort. The verification analysis of the enhanced code, WAPPAG, 
showed that the sensitivities calculated using GRESS were accu- 
rate to within the precision of perturbation results against which 
the sensitivities were compared. Sensitivities of all summary table 
values to eight diverse data values were verified. 





211 ight gage High-level and transuranic 
radioactive wastes. Response to comments for final rule. 
Volume 1, (Office of Radiation 


ion Programs, W: DC 
(USA)). Aug 1985. 70p. (EPA/520/1—85/024/1). NTIS, 
PC A04/MF AOl1. 


The report contains the comments received on the proposed 
rulemaking for Environmental standards for the management and 
disposal of spent nuclear fuel, high-level, and transuranic radioac- 
tive wastes, (40 CFR Part 191), published in the Federal Register 
on December 29, 1982 (47 FR 58196-58206). 


212 (PNL—5904-1) LFCM vitrification technology. 
Quarterly progress report, October-December 1985. Burk- 
holder, H.C.; Jarrett, J.H.; Minor, J.E. (comps.). (Pacific 
Northwest Lab., Richland, WA (USA)). 1986. — 
AC06-76RL01830. 102p. NTIS, PC A06, A0l; 1; GPO 
Dep. File Number DE87000846. 

This report is compiled by the Nuclear Waste Treatment 
Program and the Hanford Waste Vitrification Program at Pacific 
Northwest Laboratory to document progress on liquid-fed ceramic 
melter (LFCM) vitrification technology. Progress in the following 
technical subject areas during the first quarter of FY 1986 is dis- 
cussed: melting process chemistry and glass development, feed 
preparation and transfer systems, melter systems, canister filling and 
handling systems, off-gas systems, process/product modeling and 
control, and supporting studies. 


213 (PNL—5904-2) LFCM vitrification technology. 

Quarterly progress report, January-March 1986. Burkholder, 
H.C.; Minor, J.E. (comps.). (Pacific Northwest Lab., Rich- 
land, WA (USA)). 1986. Contract AC06-76RL01830. 
- eee PC AOS, A01; GPO Dep. File Number 


This report is compiled by the Nuclear Waste Treatment 
Progrqam and the Hanford Waste Vitrification Program at Pacific 
Northwest Laboratory to document progress on liquid-fed ceramic 
melter (LFCM) vitrification technology. Progress in the following 
technical subject areas during the second quarter of FY 1986 is dis- 
cussed: melting process chemistry and glass development, feed 
preparation and transfer systems, melter systems, canister filling and 
oe off-gas systems, and process/product modeling 

control. 


McKee, R.W.; Swanson, J.L.; .M.; ~L.; 
Craig, R.A.; Nesbitt, IF; Micatht’ D Franklin, A.L.; 
Hazelton, RF; Lundgren, R.A. (Pacific ‘Northwest Lab., 
Richland, WA (USA)). Sep 1986. — AC06- 
. NTIS, PC A1l4/MF A01; 1; GPO Dep. 
File Number D 37000849. 
This study was performed to help identify a preferred TRU 
waste treatment alternative for reprocessing wastes with respect to 
waste form performance in a geologic repository, near-term waste 
management system risks, and minimum waste management system 
costs. The results were intended for use in developing TRU waste 
acceptance requiremen:s that may be needed to meet regulatory re- 
quirements for disposal of TRU wastes in a geologic repository. 
The waste management system components included in this analysis 
are waste treatment and transportation, and disposal. 
The major features of the TRU waste treatment alternatives exam- 
ined here include: (1) packaging (as-produced) without treatment 
(PWOT); (2) compaction of hulls and other compactable wastes; (3) 
incineration of combustibles with cementation of the ash plus com- 
paction of hulls and filters; (4) melting of hulls and failed equipment 
plus incineration of combustibles with vitrification of the ash along 
with the HLW; (5a) decontamination of hulls and failed equipment 
to produce LLW plus incineration and i ion of ash and 
other inert wastes into HLW glass; and (5b) variation of this fifth 
treatment alternative in which the incineration ash is incorporated 
into a separate TRU waste glass. The six alternative processing 
system concepts provide progressively increasing levels of TRU 
waste consolidation and TRU waste form integrity. Vitrification of 
HLW and intermediate-level liquid wastes (ILLW) was assumed in 
all cases. 
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215 (SAND—86-0830, 9-41) Final report. Olson, 
L.O. (Univ. of Washington, Rte) y 1986. NTIS, PC 
A15/MF AO0O1. File Newbee’ Number DE86014086. 

In Thermal Response Studies. 1984 ‘embed Disposal 
Project annual report, October 1983 - September 1984. 

This report describes design and development work per- 
formed in fiscal year 1984 by the Applied Physics Laboratory of 
the University of Washington in support of the In-Situ Heat Trans- 
fer Experiment (ISHTE). The year’s activities concluded with the 
Component Test Cruise to MPG-I aboard R/V MELVILLE. En- 
gineering tests on samples of most of the ISHTE equipment were 
completed on the cruise. Follow-on work for next year will require 
building the ISHTE lander to carry the full complement of experi- 
ments. The work in 1985 will end with the Ocean Test Cruise - a 
deployment of ISHTE at MPG-I for one day using an electric heat 
source. 


(SAND—86-0830, pp 45-81) NORDA contribu- 
tion to the in-situ heat transfer experiment (ISHTE): FY84 
annual report. Valent, P.J.; Bennett, R.H.; Li, H.; Burns, 
J.T. (Naval Ocean Research and Development Activity, 
NSTL Station, MS). Jul 1986. NTIS, PC Ai5/MF AOl. 
File Number DE86014086. 

In Thermal Response Studies. 1984 Subseabed 
Project annual report, October 1983 - September 1984. 

The Subseabed Disposal Program (SDP) of the DOE, man- 
aged by Sandia National Laboratories, (SNLA), is 
studying the feasibility of disposing of high-level radioactive wastes 
by burial in fine-grained deep-sea sediments. The thermo-mechani- 
cal response of these sediments to the thermal gradient and tem- 
peratures generated by the decaying radionucleides in a buried 
waste container is being determined by the SDP-supported In Situ 
Heat Transfer Experiment (ISHTE). The Naval Ocean Research 
and Development Activity (NORDA) is responsible for the devel- 
opment and fielding of piezometer probes for measuring the pore 
water pressure gradients induced by the thermal gradient in the 
sediment. Pore pressure gradients measured in ISHTE will permit 
validation of theoretical models predicting the rate of radionucleide 
leakage from a buried waste container to the overlying seawater 
column. This report of describes the results of a laboratory simula- 
tion of ISHTE, conducted at SNLA, in which sediment cracking 
due to probe insertion was determined to not be a problem to the 
experiment. Specialized equipment developed for ISHTE, in par- 
ticular a transducer calibrator for ambient pressures to 69 
MPa (10,000 psi), is described. Preliminary results gleaned from 
excess pore pressure data obtained during the ISHTE component 
test cruise, Sept 84, confirm that sediment cracking due to probe 
insertion will be slight and will have an insignificant influence on 
the measured excess pore pressure dissipation rates. Excess preener- 
ated by insertion of the piezometer probes vary by a factor of two. 
No significant faults in the NORDA piezometer system were de- 
tected either in the laboratory stimulation or in the test in 5800 m 
water depth north of Hawaii. 


217 (SAND—86-0830, pp 90-98) In situ vane system 
for seafloor investigations. Silva, A.J.; Babb, J.D.; 
Lipkin, J.; Pietryka, P.; Butler, D. arg of Rhode 

N 


). Fal 1986. NTIS, 
Number DE86014086. 

In Thermal Response Studies. 1984 Subseabed 
Project annual report, October 1983 - September 1984. 

In Situ Vane (ISV) system has been developed to determine 
the strength profile within the upper 1.5 m of deep sea clays. The 
system is designed to operate in 6000-m water depth after one-year 
dormancy on the bottom and consists of four integrated packages; 
controller and data acquisition system, mechanical system, volume 
compensator, and power supply. This paper describes development 
of a prototype which was used under a pressure of 550 bars after a 
30-day dormancy and of the full system which was successfully 
used in a deep water (5800 m) test. In the first full application of 
the system the ISV will be used to measure changes in sediment 
strength caused by high temperature (300 C) as part of the US Sub- 
seabed Disposal Program. 


PC A15/MF AOl. File 
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218 (SAND—86-0830, pp 100-122) Penetration and 
pullout forces for the ISHTE corers and probes. Silva, A.J.; 

Fagan, B.J. (Univ. of Rhode Island, Narragansett). Jul 1986. 
NTIS, PC A15/MF A0O1. File Number DE86014086. 

In Thermal Response Studies. 1984 Subseabed Disposal 
Project annual report, October 1983 - September 1984. 

One of the purposes of the Sediment-Structure Interaction 
Testing program (SSIT) was to experimentally establish the sedi- 
ment strength parameters of bearing capacity and traction index 
used to calculate the penetration and pullout forces for ISHTE 
corers and probes. These calculations consisted of three main steps. 
First, a set of sediment shear strength curves were compiled from 
all available information. Second, equations for penetration and 
pullout were then developed for both the pre-heat and heated envi- 
ronments using a semi-theoretical approach. Third, these equations 
were applied utilizing appropriate strength data, penetrator design 
specifications, and the proposed SSIT traction index and bearing 
capacity factors. A preliminary force analysis for penetration and 
pullout had been previously completed as part of the ISHTE pro- 
gram. In order to maintain continuity, the same methodology and 
notation is used here. Data incorporated to complete the analysis 
includes, an in situ shear strength profile developed by averaging 
RAMA-O1 cruise core strength profiles from the proposed ISHTE 
test site; new consolidation results to obtain appropriate parameters; 
and, penetration parameters deduced from SSIT tests. A dimension- 
al schemadic of the probes to be used in ISHTE and the proposed 
layout for core penetrations are shown. 


219 (SAND—86-0830, pp 123-133) Cruise report on 
geotechnical core processing; Cruise: ATLAS-84, ISHTE 
Component Test, R/V Melville Sept.-Oct., 1984, Silva, A.J.; 
Lipkin, J.; Brandes, H. (Univ. of Rhode Island, Narragan- 
sett). Jul 1986. NTIS, PC A15/MF AOl1. File Number 
DE86014086. 

In Thermal Response Studies. 1984 Subseabed Disposal 
Project annual report, October 1983 - September 1984. 

The primary objectives of the geotechnical core processing 
program on the component test cruise were to: a) obtain additional 
base line physical property data of the ISHTE site sediments in 
MPG-I; b) compare strengths determined in the cored sediments to 
those obtained in situ with the In Situ Vane (ISV) system; and c) 
obtain samples for detailed laboratory analysis. Original plans called 
for processing of at least four cores obtained with the 10.2 cm APL 
hydrostatic corer (HLC) and at least one core obtained with the 
20.3 cm WHOI corer (GC). If possible it was also planned to proc- 
ess one of the HLC cores at dockside in an attempt to assess the 
effects of ship motions on shear strength measurements. Shipboard 
laboratory facilities were set up for geotechnical processing with 
the URI sampling gear. Sandia Laboratory supplied a laboratory 
miniature vane device and apparatus for conducting thermal con- 
ductivity tests. Shipboard measurements included shear strength 
(miniature vane and Torvane) and thermal conductivity. Sampling 
included disturbed samples for water content, bulk density and clas- 
sification tests and undisturbed samples for consolidation, perme- 
ability, strength, creep and fabric analyses. Unfortunately no GC 
cores were obtained. Three HLC cores, obtained on two lowerings 
of the large platform, were processed in considerable detail. In ad- 
dition it was decided to process three of the box cores recovered 
by the SIO biology group. Therefore, a total of six cores were 
processed for geotechnical purposes. The dockside processing plan 
was deleted because of uncertainties caused by recovery procedures 
and the fact that only three HLC cores were available. Results are 
summarized. 


220 (SAND—86-0830, pp 134-168) Cruise report on 
In-Situ Vane system; cruise: ATLAS-84, ISHTE component 
test, R/V Melville. Silva, A.J.; Lipkin, J. (Univ. of Rhode 
Island, Narragansett). Jul 1986. NTIS, PC A15/MF AOl. 
File Number DE86014086. 

In Thermal Response Studies. 1984 Subseabed Disposal 
Project annual report, October 1983 - September 1984. 

The In Situ Vane (ISV) system is one of the components for 
ISHTE. The main purpose of the ISV will be to measure changes 
in sediment shear strength due to the heat source. These measure- 
ments will be made at the end of the one-year deployment of 
ISHTE. It is therefore important that the measurements be made in 
situ while the temperature field around the heater is at steady state. 
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The ISV system is described elsewhere and consists of a) electronic 
controller and data acquisition system, b) mechanical system, c) 
volume compensator, and d) power supply. The system is inter- 
faced with the APL heaier controller which starts the programmed 
penetration sequence, then receives a subset of data and finally 
commands the retract sequence. For this cruise the ISV was pro- 
grammed to run ten tests in the sediment for each lowering plus 
some calibration tests. The primary objectives for this cruise was to 
test the system at oceanic depths in MPG-I. It was also anticipated 
that some actual measurements would be made to obtain in situ 
base line strength data which could also be compared to measure- 
ments made on the hydrostatic cores. 


221 (SAND—86-0830, pp 169-211) Fluid and thermal 
sciences, 1984 annual report. Lee, D.O. Jul 1986. NTIS, PC 
A15/MF AO1. File Number DE86014086. 

In Thermal Response Studies. 1984 Subseabed Disposal 
Project annual report, October 1983 - September 1984. 

Thermal studies conducted during fiscal year 1984 consisted 
of heater/sediment interface studies in order to gain an understand- 
ing of the heat transfer mechanisms, numerical prediction of the 
temperature profiles induced in the sediment by the electric heat 
source (EHS) for the Component Test Cruise, laboratory calibra- 
tion of the EHS and the thermal conductivity measuremerts per- 
formed in situ and on core samples during the Component Test 
Cruise in September 1984. In order that results be disseminated in a 
timely manner, some of the results of experiments and analysis per- 
formed in fiscal year 1984 were reported in the 1983 Annual 
Report. Some of the more significant conclusions are given in the 
following paragraphs for completeness of the 1984 effort. 


222 (SAND—86-0830, pp 213-232) Thermal conduc- 
tivity measurements of Pacific illite sediment. Hickox, C.E.; 
McVey, D.F.; Miller, J.B.; Olson, L.O.; Silva, A.J. (Sandia 
National Labs., Albuquerque, NM). Jul 1986. NTIS, PC 
A15/MF AO1. File Number DE86014086. 

In Thermal Response Studies. 1984 Subseabed Disposal 
Project annual report, October 1983 - September 1984. 

Results are reported for effective thermal conductivity meas- 
urements performed in situ and in core samples of illite marine sedi- 
ment. The measurements were obtained during a recent oceano- 
graphic expedition to a study site in the north central region of the 
Pacific Ocean. This study was undertaken in support of the US 
Subseabed Disposal Project, the purpose of which is to investigate 
the scientific feasibility of using the fine grained sediments of the 
sea floor as a repository for high level nuclear waste. In situ meas- 
urements were made and 1.5-meter long hydrostatic piston cores 
were taken, under remote control, from a platform that was low- 
ered to the sea floor, 5844 m below sea level. The in situ measure- 
ment of thermal conductivity was made at a nominal depth of 80 
cm below the sediment surface using a specially developed, line 
source, needle probe. Thermal conductivity measurements in three 
piston cores and one box core (obtained several kilometers from the 
study site) were made on shipboard using a miniature needle probe. 
The in situ thermal conductivity was approximately 0.91 W/m.K. 
Values determined from the cores were within the range 0.81 to 
0.89 W/m.K. 


223 (SAND—86-0830, pp 233-318) Pore pressure re- 
sponse to probe insertion and thermal gradient: ISIMU-II. 
Riggins, M.; Valent, P.J.; Li, H.; Hickox, C.E.; Burns, J.T. 
J 1986. NTIS, A15/MF AOl. File Number 
DE86014086. 

In Thermal Response Studies. 1984 Subseabed Disposal 
Project annual report, October 1983 - September 1984. 

The described experiment and the evaluation of its results 
were designed to assess the significance of the sediment cracking 
occurring during piezometer and heater probe insertion, and the in- 
fluence of the cracking on the Subsequent excess pore pressure and 
thermal fields to be measured in the In Situ Heat Transfer Experi- 
ment (ISHTE). The ISHTE is part of the Subseabed Disposal Pro- 
gram, (SDP) managed by Sandia National Laboratories Albuquer- 
que (SNLA) and funded by the Department of Energy. Observed 
sediment radial cracking was estimated to penetrate to about one- 
half penetrator diameter. Measured penetrator insertion pore pres- 
sures and excess pore pressure dissipation indicate that sediment 
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cracking has no identifiable influence at the penetration depth of 
the sensors. Proper prediction of the dissipation of insertion pore 
pressures was found to require incorporation of a smear factor. Ac- 
counting for sediment remolding at the piezometer wall. An analyt- 
ical model to concurrently describe the rise in excess pore pressures 
due to sediment heating and the pore pressure dissipation radially 
away from the heat source is described and the results of its appli- 
cation to the experiment data evaluated. 19 references. 


224 (SAND—86-0830, pp 322-349) Natural convection 
experiments about a finite-length cylindrical heat source in a 
liquid-saturated porous medium. Reda, D.C. (Sandia National 
Labs., Albuquerque, NM). Jul 1986. NTIS, PC A15/MF 
AO01. File Number DE86014086. 

From AIChE 1984 annual meeting; San Francisco, CA, 
USA (25-30 Nov 1984). 

An experimental effort is under way to investigate convec- 
tive heat transfer in liquid-saturated porous media utilizing a geom- 
etry, and hydrodynamic/thermal boundary conditions, relevant to 
the problem of nuclear waste isolation in geologic repositories. In 
the present work, measurements were made of the transient and 
steady-state thermal fields throughout an annular region bounded 
by vertical, coaxial cylinders. The inner cylinder was comprised of 
a finite-length heat source, supported above and below by insulat- 
ing sections; the outer cylinder was maintained at a constant tem- 
perature. An overlying liquid layer was used to impose a permeable 
upper-surface boundary condition; this layer was maintained at a 
constant temperature equal to that of the outer cylinder. All prop- 
erties of the porous medium, including porosity, permeability, and 
effective thermal conductivity were measured. Experimental results 
obtained in this effort showed steady-state heater surface tempera- 
tures (at constant heater power) to increase with increasing vertical 
distance due to the buoyantly driven upflow. The measured steady- 
state radial temperature drop across the annulus was found to sys- 
tematically depart from the finite-length-cylinder conduction solu- 
tion as heater power was increased. Comparisons between meas- 
ured results and numerical predictions obtained using the finite-ele- 
ment code MARIAH showed very good agreement, thereby con- 
tributing to the qualification of this code for repository-design ap- 
plications. 13 references. 


225 (UCRL—15839) Report of exploratory trenching 
for the Decontamination and Waste Treatment Facility at 


esen, eiss, R.B. (Wei iates, 
ley. C CA (USA). Dec 1985. Contract W-7405-ENG-48. 91p. 


A05/MF A0l1; 1; GPO Dep. File Number 
DE87000832. 


Three exploratory trenches, totaling about 1,300 ft in length 
were excavated and logged across the site of a proposed Decon- 
tamination and Waste Treatment Facility (DWTF), to assess 
whether or not active Greenville fault zone, located about 4100 ft 
to the northeast, pass through or within 200 ft of the site. The 
layout of the trenches (12-16 ft deep) was designed to provide con- 
tinuous coverage across the DWTF site and an area within 200 ft 
northeast and southwest of the site. Deposits exposed in the trench 
walls are primarily of clay, and are typical of weakly cemented 
silty sand to sandy silt with the alluvial deposits in the area. Several 
stream channels were encountered that appear to have an approxi- 
mated east-west orintation. The channel deposits consist of well- 
sorted, medium to coarse-grained sand and gravel. A well-devel- 
oped surface soil is laterally continuous across all three trenches. 
The soil reportedly formed during late Pleistocene time (about 
35,000 to 40,000 yr before present) based on soil stratigraphic analy- 
ses. A moderately to well-developed buried soil is laterally continu- 
ous in all three trenches, except locally where it has been removed 
by channelling. This buried soil apparently formed about 100,000 yr 
before present. At least one older, discontinuous soil is present 
below the i00,000-yr-old soil in some locations. The age of the 
older soil is unknown. At several locations, two discontinuous 
buried soils were observed between the surface soil and the 
100,000-yr-old soil. Various overlapping stratigraphic units could be 
traced across the trenches providing a continuous datum of at least 
100,000 yr to assess the presence or absence of faulting. The conti- 
nuity of stratigraphic units in all the trenches demonstrated that no 
active faults pass through or within 200 ft of the proposed DWTF 
site. 
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(UTRCN-S—9) Report of results and progress re- 

search (1982-1984) total research on long-life radioactive 

waste management. Research project of Research Center for 

Nuclear Science and Technology, Tokyo University. (Tokyo 

Univ. (Japan). Research Center for Nuclear Science and 

Technology). Mar 1985. 79p. (In Japanese). NTIS (US Sales 
Only), PC A0S5/MF AO01. File Number DE86704272. 

The specific research “Synthetic research on long-life radio- 
active waste management” has been advanced in the Research 
Center for Nuclear Energy, University of Tokyo, for three years 
since 1982. This research was roughly divided into material science, 
biology and process engineering, and the research has been ad- 
vanced according to 14 subthemes by the cooperation of the re- 
searchers in wide fields in the university. In this report, the report 
of the progress of research and the data on the results of researche 
from fiscal year 1982 to 1984 are summarized. The title of research, 
organization, the persons in charge, the period of research, the title 
of report, the objective, contents, state of progress, results obtained 
in 1984 and results obtained during three years of 5 material group 
papers, 7 process group papers and 4 biology group papers are 
given. (Kako, I.). 


227 (YJT—84-11) Chemical conditions in the reposi- 
tory for low- and intermediate-level reactor waste. Snellman, 
M.; Uotila, H. (Voimayhtioeiden Ydinjaetetoimikunta, Hel- 
sinki (Finland)). Jan 1984. 118p. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86752939. 

The chemical conditions in the proposed repositories for 
low- and intermediate-level reactor waste at Haestholmen (IVO) 
and Olkiluoto (TVO) have been discussed with respect to materials 
introduced into the repository, their possible long-term changes and 
interaction with groundwater flowing into the repository. The main 
possible groundwater-rock interactions have been discussed, as well 
as the role of micro-organisms, organic acids and colloids in the es- 
timation of the barrier integrity. Experimental and theoretical stud- 
ies have been performed on the basis of the natural groundwater 
compositions expected at the repository sites. Main emphasis is put 
on the chemical parameters which might influence the integrity of 
the different barriers in the repository as well as on the parameters 
which might effect the release and transport of radionuclides from 
the repository. 


228 (YJT—85-24) Properties of bituminization product 
from Olkiluoto power plant. Valkiainen, M.; Vuorinen, U. 
(Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland)). 
Sep 1985. 100p. NTIS (US Sales Only), PC A05/MF A011. 
File Number DE86752941. 

In Finland, disposal into repositories excavated into bedrock 
on the present power plant sites is considered to be the most feasi- 
ble alternative for the low- and intermediate level wastes. The Nu- 
clear Waste Commission of the Finnish power companies has spon- 
sored mainly experimental research work on long-term properties 
of bituminized ion exchange resin performed in the Reactor Labo- 
ratory of the Technical Research Centre of Finland since 1981. 
This report presents results on follow-up measurements of the leach 
tests started in 1981 and results on new leach tests with cement 
equilibrated water. Swelling of the bituminization product caused 
by water uptake is considered important. Both unrestricted and re- 
stricted swelling measurements were performed and are reported 
here. In addition to leaching and swelling also radiolytic gas gen- 
eration and pH-changes of the leachant are discussed. 


229 (YJT—86-10) Loviisa power station, final disposal 
of reactor waste geophysical methods in structural study of 
the bedrock of Haestholmen. Rouhiainen, P. (Voimayhtioei- 
den Ydinjaetetoimikunta, Helsinki (Finland)). May 1986. 
75p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86752943. 

The repository for low- and intermediate - level reactor 
wastes of the Loviisa power plant is planned to be built in the bed- 
rock of the power plant area. Studies in order to assess the suitabil- 
ity of the site were started in 1979. The main objective of the geo- 
physical studies has been to provide information about the structure 
of soil and bedrock. Borehole geophysics has been used to deter- 
mine properties and geometry of fractures and fractured zones. 
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This report is based on earlier reports published within the YJT 
series, but also new results are introduced. Most of the material 
used in the interpretation of fractured zones in the bedrock is in- 
cluded in this report. The emphasis is on the methods which are 
considered the most useful ones, specially the cross-hole methods. 


230 The influence of bentonite on the permeability of 
sandy silts. Abeele, W.V. (Los Alamos National Lab., P.O. 
Box 1663, Los Alamos, NM 87545). Nuclear and Chemical 
Waste Management; 6: No. 1, 81-88(1986). 

The coefficient of consolidation for bentonite/sandy silt 
ratios of 0.04 to 0.14 decreases inversely proportional with the 
square of that ratio, whereas the compression index, swelling index, 
and permeability change index increase with increasing bentonite 
ratio. The empirical linear relationship between void ratio and the 
logarithm of the applied stress evaluation of permeability at any 
void ratio to the measurement of the initial and desired void ratio, 
initial permeability, and permeability change index. This is crucial 
in the choice of materials or mixes to be used in a wick system 
where an established differentiation in hydraulic conductivity is de- 
sirable. 


231 Natural convection experiments with a finite- 
length, vertical, cylindrical heat source in a water-saturated 
porous medium. Reda, D.C. (Fluid and Thermal Sciences 
Dept., Sandia National Labs., Albuquerque, NM 87185). 
Nuclear and Chemical Waste Management; 6: No. 1, 3- 
14(1986). Contract AC04-76DP00789. 

An experimental effort is under way to investigate convec- 
tive heat transfer in liquid-saturated porous media utilizing a geom- 
etry, and hydrodynamic/thermal boundary conditions, relevant to 
nuclear waste isolation in geologic repositories. In the present 
work, measurements were made of the transient and steady-state 
thermal fields throughout an annular region bounded by vertical, 
coaxal cylinders. The inner cylinder was comprised of a finite- 
length heat source, supported above and below by insulating sec- 
tions; the outer cylinder was maintained at a constant temperature. 
An overlying liquid layer was used to impose a permeable upper- 
surface boundary condition; this layer was maintained at a constant 
temperature equal to that of the outer cylinder. All properties of 
the porous medium, including porosity, permeability, and effective 
thermal conductivity were measured. Results obtained in this effort 
showed steady-state heater surface temperatures (at constant heater 
power) to increase with increasing vertical distance due to buoyan- 
cy-driven upflow. The measured steady-state radial temperature 
drop across the annulus w3as found to systematically depart from 
the finite-length-cylinder conduction solution as heater power was 
increased, consistent with the presence of increased convective- 
energy transport. Comparisons between measured results and nu- 
merical predictions obtained using the finite element code 
MARIAH showed good agreement, thereby contributing to the 
qualification of this code for repository-design applications. 


232 Thermomechanical modeling of the spent fuel test - 
Climax. Butkovich, T.R.; Patrick, W.C. (Lawrence Liver- 
more National Lab., P.O. Box 808, Livermore, CA 94550). 
pp 898-905 of Rock mechanics:Key to energy production. 
Littleton, CO; Society of Mining Engineers of AIME 
(1986). (CONF-860609—). Contract W-7405-ENG-48. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

The Spent Fuel Test-Climax (SFT-C) was conducted to 
evaluate the feasibility of retrievable deep geologic storage of com- 
mercially generated spent nuclear-reactor fuel assemblies. One of 
the primary aspects of the test was to measure the thermomechani- 
cal response of the rock mass to the extensive heating of a large 
volume of rock. Instrumentation was emplaced to measure stress 
changes, relative motion of the rock mass, and tunnel closures 
during three years of heating from thermally decaying heat sources, 
followed by a six month cooldown period. The calculations report- 
ed here were performed using the best available input parameters, 
thermal and mechanical properties, and power levels which were 
directly measured or inferred from measurements made during the 
test. This report documents the results of these calculations and 
compares the results with selected measurements made during heat- 
ing and cooling of the SFT-C. 
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233 Early results from the thermal/structural in situ 
test series at the WIPP. Munson, D.E.; Torres, T.M.; Blan- 
kenship, D.A. (Sandia National Labs., Albuquerque, NM). 
pp 923-930 of Rock mechanics:Key to energy production. 
Littleton, CO; Society of Mining Engineers of AIME 
(1986). (CONF-860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

The Thermal/Structural Interactions (TSI) In Situ Tests are 
a series of large scale, well instrumented tests that have been con- 
structed at the Waste Isolation Pilot Plant (WIPP) in southeastern 
New Mexico. As a precursor to the TSI tests, a ventilation drift 
(Room D) was mined, drilled and instrumented. This room provid- 
ed the contractor an excellent area to practice controlled construc- 
tion methods and was a proving ground for construction monitor- 
ing and documentation methods. All gages in this first room have 
been monitored since their initial installation, which has provided a 
small, but representative, data base. These data also were the first 
to be available from any TSI area for analysis. This paper discusses 
the construction activities in Room D and the data generated from 
the construction and drilling. Deformation of the room is compared 
briefly to numerical calculations that used a rather simple creep 
model as a reference. The constitutive model for salt, it appears, 
must be improved before it can predict the underground deforma- 
tions. 


234 Comparison between predicted and measured south 
drift closures at the WIPP using a transient creep model for 
salt. Munson, D.E.; Fossum, A.F. (Sandia National Labs., 
Albuquerque, NM). pp 931-939 of Rock mechanics:Key to 
energy production. Littleton, CO; Society of Mining Engi- 
neers of AIME (1986). (CONF-860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

The U.S. Department of Energy is constructing and operat- 
ing the Waste Isolation Pilot Plant (WIPP), a research and develop- 
ment facility near Carlsbad, New Mexico, to determine whether or 
not defense-generated high-level radioactive waste can be stored 
safely in bedded salt. The goal of the WIPP modeling program is 
to develop the capability to predict room responses from one site to 
another without a priori knowledge of the actual room responses. 
Data from one of the early WIPP excavations, called the South 
Drift, have already been used to form an initial evaluation of com- 
putational models for predicting room closures as a result of salt 
creep. In this paper, an alternate form of the creep model for salt is 
used that is founded upon the deformation-mechanism map for the 
micromechanical deformation processes. This models embodies 
both steady-state and transient creep. Also, quasi-static plasticity is 
incorporated into the complete constitutive model for salt. The 
conclusion is drawn that the combination of the mechanistic creep 
model, plasticity, and flow potential cam approximate the late time 
South Drift deformation. 


235 Two-dimensional continuum model for jointed 
media with orthogonal sets of joints. Chen, E.P. (Applied 
Mechanics Div. III, Sandia National Labs., Albuquerque, 
NM 87185). pp 862-867 of Rock mechanics:Key to energy 
production. Littleton, CO; Society of Mining Engineers of 


AIME = (1986). 
76DPO00789. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

This investigation involves the development of two-dimen- 
sional continuum model for the description of jointed media. Spe- 
cific application of the model developed here is for the potential 
geological disposal of radioactive waste in the layered sequence of 
fractured volcanic tuffs under Yucca Mountain, Nevada. This is 
currently being considered by the Nevada Nuclear Waste Storage 
Investigations Project, administered by the Nevada Operations 
Office of the U.S. Department of Energy. 


(CONF-860609—). Contract AC04- 








390 / ERA-12/1 


236 Three dimensional modeling of the wedge pillar 
portion of the WIPP evaluation (room G) in 
situ experiment. Preece, D.S. (Sandia National Labs., Albu- 
= NM 87185). pp 917-922 of Rock mechanics:Key to 
Ld gene ger Littleton, CO; Society of Mining Engi- 
aoa of AIME (1986). (CONF-860609—). 
From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

One purpose of the wedge pillar experiment is to study pro- 
gressive pillar failure in the tip region. Another is to determine how 
nonuniform pillar thickness affects creep closure of the drifts. An 
important aspect of the experiments is the correlation between ex- 
perimental data and corresponding pretest finite element analyses of 
the site. The finite element simulations serve two purposes. First, 
the computer simulations aid in understanding the experimental re- 
sults by providing calculated stress, strain and displacement fields 
that cannot be measured directly. Second, comparison of calculated 
and measured drift closures serves as a method for validating or im- 
proving the finite element models and the constitutive models em- 
ployed. The wedge pillar geometry required a 3-D finite element 
creep calculator. Results from these 3-D calculations are presented 
in this paper. A 2-D plain strain double drift model which approxi- 
mates the wedge pillar geometry at a slice perpendicular to the 
drift has also been performed and compared to the 3-D results in 
this paper. 


237 Experience with hydraulic tests for 


stress measurements in the WIPP. Wawersik, W.R.; Stone, 
C.M. (Sandia National Labs., Albuquerque, NM 87185). pp 
940-948 of Rock mechanics:Key to energy production. 


Littleton, CO; Society of Mining Engineers of AIME 
(1986). (CONF-860609—). Contract AC04-76DP00789. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Hydraulic ing was applied in horizontal drillholes in 
the Salado salt formation near Carlsbad, New Mexico. Tests were 
performed approximately 650 m below surface to validate the 
design of a Waste Isolation Pilot Plant (WIPP) for the disposal of 
radioactive waste from defense activities of the United States. Hy- 
draulic fracturing was performed primarily to determine whether 
the virgin in situ stress state at the WIPP site is isotropic and 
whether the magnitude of the virgin in situ stresses corresponds to 
the weight of the overburden. Beyond these limited objects, how- 
ever, measurements are now being reviewed to evaluate the useful- 
ness of hydraulic fracturing in salt formations in general. Such 
measurements are desirable to determine stresses induced by mining 
and to monitor time-dependent stress changes around underground 
excavations in salt masses. 


238 Rock mass thermal and thermomechanical pro 

ties from a large-scale block test. Cramer, M.L.; Kim, PK. 
(Geomechanics Dept., Basalt Waste Isolation Project, Rock- 
well Hanford Operations, Richland, WA 99352). pp 808-815 
of Rock mechanics:Key to energy production. Littleton, 
pone — of Mining Engineers of AIME (1986). (CONF- 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun eee. 

The Columbia River Basalt beneath the Hanford Site is one 
of several rock types being considered by the U.S. Department of 
Energy for the first commercial high-level nuclear waste resposi- 
tory. The Basalt Waste Isolation Project (BWIP) has been carrying 
out a comprehensive investigation to assess the feasibility of con- 
structing a repository in basalt and to develop technology required 
for repository engineering and site characterization. Development 
of a nuclear waste repository requires a number of design consider- 
ations not usually necessary in the planning of conventional under- 
ground structures. Principal among these is the thermally induced 
stress field resulting from waste emplacement. This thermal stress, 
superimposed on the preexisting in situ- and excavation- induced 
stress fields, needs to be evaluated in the design process due to the 
sensitivity of waste emplacement density to this factor. This paper 
presents the results from the elevated temperature phase of the 
block test in which the thermal, mechanical, and thermo-mechani- 
cal response of the closely jointed basalt rock mass was evaluated 
as a function of stress and loading orientation at varying tempera- 
tures up to 200°C. 
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239 ae of short-term leaching in both radi- 
ation-damaged and annealed nuclear waste glasses. Wald, 
J.W.; Roberts, F.P. (Pacific Northwest Lab., Richland, 
WA). Journal of the American Ceramic Society; 67: No. 4. 
C.69-C.70(Apr 1984). Contract AC06-76RL01830. 

Curium-doped simulated nuclear waste glasses that received 
a cumulative a-recoil dose of 9 x 10% a decays/m* were leach- 
tested under static conditions in deionized water at 90 C for 14 d. 
Test results indicate a difference of less than a factor of two be- 
tween annealed and (saturation) radiation-damaged glass in the re- 
lease of **Cm, glass-forming constituents, and simulated waste 
products. 10 references, 1 table. 


Ambient temperature testing of the G-tunnel 
heated block. Zimmerman, R.M.; Board, M.P.; Hardin, E.L.; 
Voegele, M.D. (Sandia National Labs., Albuquerque, NM). 
pp 281-295 of Rock mechanics in productivity and protec- 
tion. Dowding, C.H.; Singh, M.M. New York, NY; Ameri- 
can Institute of Mining, Metallurgical and Petroleum Engi- 
neers (1984). Contract AC04-76DP00789. 

The G-Tunnel heated block experiment is being conducted 
on the Nevada Test Site (NTS) as part of the Nevada Nuclear 
Waste Storage Investigations project (NNWSI). The purpose of the 
ambient temperature testing phase is to evaluate rock-mass mechan- 
ical properties of a block (~8 m/sup 3/) under biaxial stress 
changes up to 7.5 MPa above an initialization in situ value of 3.1 
MPa. Results indicate that the modulus of deformation ranges from 
9.7 to 17.0 GPa and Poisson’s ratio ranges from 0.21 to 0.33. In 
general, the higher values of the modulus and Poisson's ratio were 
influenced by fracture propagations parallel to the compressive 
stress field. Other measurements indicated that cross-hole compres- 
sion (p) wave velocities and single fracture permeability values 
were relatively insensitive to stress changes above the in situ value. 


241 Analysis of borehole inclusion stress measurement 
concepts proposed for use in the Waste Isolation Pilot Plant 
(WIPP). Morgan, H.S. (Sandia National Labs., Albuquer- 
que, NM). pp 212-220 of Rock mechanics in productivity 
and coteniae. Dowding, C.H.; Singh, M.M. New York, 
NY; American Institute of Mining, Metallurgical and Petro- 
leum Engineers (1984). 

The Waste Isolation Pilot Plant (WIPP) is being developed 
in southeastern New Mexico by the United States Department of 
Energy as a research and development (R&D) facility to demon- 
strate the safe disposal in salt of radioactive wastes resulting from 
defense activities. As part of the WIPP R&D program, a series of 
in situ tests will be performed to determine the behavior of drifts 
and storage rooms in the creeping salt medium. Data obtained in 
these tests will be used to evaluate and improve numerical models 
used to compute the structural response of these drifts and rooms. 
Stress has been proposed as one of the parameters to be measured 
in the tests, and borehole inclusion stressmeters have been included 
in the instrumentation package. 


242 Geomechanics characterization of a proposed nu- 
clear waste repository site in basalt. Kim, K.; McCabe, 
W.M. (Basalt Waste Isolation Project, Rockwell Hanford 
Operations, Richland, WA). pp 1126-1136 of Rock mechan- 
ics in productivity and protection. Dowding, C.H.; Singh, 
M.M. New York, NY; American Institute oft Mining, Metal- 
lurgical and Petroleum Engineers (1984). 

A thorough evaluation of the geologic material being consid- 
ered must be conducted to determine the feasibility of constructing 
a large-scale underground facility in a deep geologic formation. 
The design and construction of a nuclear waste repository in basalt, 
due to the unprecedented nature of the project, adds significantly 
to the need for thoroughness of this evaluation and mandates that 
geoengineering data and analysis be of the highest quality. The in- 
vestigations required to collect the data encompass in situ measure- 
ments and observations, as well as laboratory and field tests. Mathe- 
matical (numerical) models, which are required to predict the long- 
term performance of the repository structure, must be developed to 
evaluate rock mass behavior at canister, room, and repository scale 
and eventually must be validated through in situ tests and monitor- 
ing. The information generated from these geomechanics investiga- 





05 NUCLEAR FUELS 
0520 Waste Management 


tions is essential for assessing site suitability and will be utilized in 
the development of the repository design, the engineered barrier 
design, and the evaluation of repository performance. 


243 An overview of the OCRWM program efforts. 
Fiore, J.; Der, V.; Montenyohl, V. (United States Dept. of 
Energy, Germantown, MD). pp 1139-1152 of Rock mechan- 
ics in productivity and protection. Dowding, C.H.; Singh, 
M.M. New York, NY; American Institute of Mining, Metal- 
lurgical and Petroleum Engineers (1984). 

The Nuclear Waste Policy Act of 1982 provides a set of 
rules for proceeding with the identification and selection of sites for 
a mined geologic repository as well as for interim storage facilities 
for high level waste in the event storage facilities are needed. This 
paper summarizes the sequence of procedures in site selection, and 
presents the interaction of governmental agencies, the states, the 
public, and affected Indian tribes in this process. Several agencies 
have published regulations associated with the selection of high 
level waste sites. These regulations set down a diverse collection of 
requirements designed to ensure public safety. This paper identifies 
the organizations working to satisfy these requirements, and out- 
lines the role of the geotechnical community in performing data 
collection activities to support these same requirements. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 196, 205, 206, 207, 227, 230, 883, 1064, 
1748, 1753, 1864 


244 (AECL—8639) Movement of water, arsenic, and 
radium at a Chalk River waste management area. 1979-1983. 
Killey, R.W.D.; Myrand, D. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
May 1985. 35p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86703954. 

Area F is a storage site at CRNL for 119,000 tonnes of soil 
contaminated with low levels of arsenic and radium-226. The site 
was closed in 1979, and a clayey silt cover was installed in an at- 
tempt to minimize infiltration of available precipitation. Results of 
studies in 1980 and 1983 are used to show that the low-permeability 
cover has been largely ineffective in reducing infiltration. Radium 
has remained immobile, but arsenic is being transported by infiltrat- 
ing waters into unsaturated sands beneath the contaminated soil. 
Iron oxyhydroxide coatings on the sand grains are sorbing the 
transported arsenic, and have reduced dissolved arsenic concentra- 
tions in pore waters in the sands to natural background levels. 


245 (DOE/EA—0298) Environmental assessment: spe- 

cial isotope separation process selection. (USDOE, Washing- 
ton, DC). Apr 1986. 23p. NTIS, PC A02/MF A01; GPO 
Dep. File wnaber DE87000814. 

This Environmental Assessment (EA) evaluates the differ- 
ences in potential environmental impacts between two plutonium 
Special Isotope Separation (SIS) technologies: Atomic Vapor Laser 
Isotope Separation (AVLIS) and Molecular Laser Isotope Separa- 
tion (MLIS). Both SIS technologies use PuO2 as feed; AVLIS con- 
verts feed to plutonium metal and MLIS converts feed to PuFs. 
The AVLIS process uses laser energy to selectively photoionize 
and electrostatically separate plutonium isotopes from an atomic 
vapor stream. The MLIS process uses laser energy to selectively 
disassociate specific isotopes of plutonium in the form of PuFs mol- 
ecules to create PuF; for collection and further processing. Both 
processes produce plutonium metal as their product. An evaluation 
of differences in potential environmental impacts attributed to the 
construction of an SIS facility, based on either technology, includ- 
ed a comparison of construction materials, land areas required, and 
the size of the design and construction workforce. The differences 
in potential environmental impacts from operating an SIS facility 
were also compared. No large differences in potential environmen- 
tal impacts would be expected from the use of process chemicals. 
An AVLIS or an MLIS facility would produce operating effluents 
that would meet all applicable radiation, chemical, and hazardous 
waste standards and would be constructed to protect workers, the 
public and the environment. This EA has not revealed any signifi- 
cant differences in the potential environmental impacts that could 
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occur as a result of deploying either the AVLIS or the MLIS Spe- 
cial Isotope Separation technology. 


246 ee tal Rehabilitation of the Mary 
Kathleen uranium mining and site. Ward, T.A. 
(Mary Kathleen Uranium Ltd. (Australia)). Sep 1985. 11p. 
(CONF-8509324—1). NTIS (US Sales Only), PC A02, 
A01. File Number DE86703975. 

From Environmental workshop; Townsville, Australia (16 
Sep 1985). 

A detailed plan for the rehabilitation of the Mary Kathleen 
mining and processing site was developed prior to the closure of 
operations in late 1982. The plan was based on three basic princi- 
ples of: making all areas safe for public access; removing all struc- 
tures which could deteriorate and become unsightly or unsafe with 
time; and encouraging natural revegetation on erosion resistant sur- 
faces. The aim was to leave the site in a safe and satisfactory condi- 
tion, consistent with future land use in the area, requiring no fore- 
seeable ongoing maintenance and a minimum of precautionary mon- 
itoring. When the programme has been completed, the only con- 
straint on future land use will be the need to control building con- 
struction in the tailings/ evaporation, dumps and mine areas as a 
precaution against possible exposure to radon daughters. Appropri- 
ate radiation and water quality monitoring programmes were incor- 
porated in the plan. 


247 (INIS-mf—10485) Proposals for water disposal at 
the Ben Lomond uranium project. Folwell, K. (Folwell 
(Keith) and Associates Pty. Ltd., Cherrybrook (Australia)). 
Sep 1985. 30p. (CONF-8509324—2). NTIS (US Sales Only), 
PC A03/MF A0O1. File Number DE86703976. 

From Environmental workshop; Townsville, Australia (16 
Sep 1985). 

This paper briefly describes the Ben Lomond uranium 
project and explains the design philosophy, operating characteris- 
tics and inter-relationship between the various facilities utilised for 
the water management system. The quality of waters downstream 
of the project, after dilution of deep aquifer seepages with run-off 
water from outside the restricted release zones, is reviewed. The 
conclusions reached by State and Federal Governments and the 
author concerning such water quality are states. 


248 (INIS-mf—10486) National approach to the regula- 
tion of water discharge from uranium mines. Willis, J.L. (De- 
partment of Resources and Energy, Canberra (Australia)). 
Sep 1985. 11p. (CONF-8509324—3). NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE86703977. 

From Environmental workshop; Townsville, Australia (16 
Sep 1985). 

This paper is concerned with outlining the development of a 
national approach to the regulation of water discharge from urani- 
um mines in Australia. The history of the Australian uranium indus- 
try is briefly sketched to illustrate the changes that have taken 
place in environmental management, and more particularly water 
management, over this period. The main focus of the paper is on 
the requirements relating to the establishment of effluent discharge 
limits contained in the Code of Practice on the Management of Ra- 
dioactive Wastes from the Mining and Milling of Radioactive Ores, 
1982. The code adopts a site specific approach to the formulation 
of discharge limits rather than providing generic recommendations. 
This approach requires the application of a rigorous and disciplined 
methodology. 


249 (LA-UR—86-2892) Comprehensive environmental 
assessment and response confirmation and evaluation 
activities. Martz, M.K.; Rea, K.H.; Vocke, R.W.; Feren- 
baugh, R.W. (Los Alamos National Lab., NM (USA). Envi- 
ronmental Surveillance Group). 1986. Contract W-7405- 
ENG-36. 11p. (CONF-861227—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015303. 

From Superfund '86; Washington, DC, USA (1 Dec 1986). 

The US Department of Energy Albuquerque Operations 
Office (DOE-AL) initiated the Comprehensive Environmental As- 
sessment and Resporse Program (CEARP) to identify, evaluate, 
and conduct remedial actions at hazardous waste disposal and con- 
tamination sites on the eight nuclear weapons development and 








production installations under its jurisdiction. The CEARP is being 
implemented in five phases (Phase 1 - Installation Assessment, 
Phase 2 - Confirmation, Phase 3 - Technological Assessment, Phase 
4 - Remedial Action, and Phase 5 - Compliance and Verification). 
During Phase 1, regulatory compliance was evaluated and disposal/ 
contamination sites were identified. Phase 2 provides the field data 
for site characterization, risk assessment, determination of need for 
corrective action, and evaluation of possible remedial actions at 
hazardous waste sites. Phase 2 is being conducted in two stages 
(monitoring plan development/reconnaissance sampling and site 
characterization/remedial investigation). Problem sites across the 
DOE-AL complex were prioritized for site characterization and 
CEARP Phase 2 activities have been initiated. 


(NUREG/CR—3328) Theory and implementation 
for SWIFT IL. The Sandia waste-isolation flow and transport 
model for fractured media. Release 4.84. Reeves, M.; Ward, 
D.S.; Johns, N.D.; Cranwell, R.M. (Sandia National Labs., 
Albuquerque, NM (USA)). Aug 1986. Contract AC04- 
76DP00789. 206p. (SAND—83-1159). NTIS, PC A10/MF 
A01 - GPO. File Number T187001385. 

This report is one of two that describe the three-dimensional 
finite-difference code SWIFT II. This code is used to simulate flow 
and transport processes in geologic media that may be fractured 
and was developed for use in the analysis of deep geologic nuclear 
waste-disposal facilities. However, it may be used in other areas 
such as waste injection into saline aquifers and heat storage in 
aquifers. Both dual-porosity and discrete-fracture conceptualizations 
may be considered for the fractured zones. In order to maximize 
computer efficiency, only one-dimensional migration is permitted 
within the rock matrix. Otherwise, the treatment of the matrix is 
general and entirely consistent with the treatment of the fracture 
and single-porosity zones. A variable density is included through- 
out, and a variety of options are available to facilitate the various 
uses of the code. This document presents the theory and formula- 
tion of the SWIFT II code. It is intended to be a comprehensive 
statement of the mathematical, numerical, and computer implemen- 


tation of the code. A companion document, Data Input Guide for 
SWIFT II (NUREG/CR-3162), gives the input data guide. 


251 (ORNL/TM—9991) Characterization plan for the 
Old Hydrofracture Facility. Francis, C.W.; Stansfield, R.G. 
(Oak Ridge National Lab., TN (USA)). Sep 1986. Contract 
AC05-840R21400. 83p. NTIS, PC AOS5/MF AOl. File 
Number DE87001603. 

The Old Hydrofracture Facility (OHF) was used for the 
permanent disposal of liquid radioactive waste in impermeable shale 
formations at depths ranging from about 230 to 300 m (750 to 1000 
ft), from 1964 to 1979. The liquid waste was blended into a pump- 
able grout by mixing it with cement and special clays used to im- 
mobilize radionuclides against groundwater transport. This report 
summarizes the results of several studies at ORNL that have meas- 
ured the concentration of radionuclides and, to some extent, con- 
centrations of hazardous chemicals in the sediment of the impound- 
ment, as well as the concentrations in soils and groundwater near 
the facility. The report addresses only the contamination of and the 
potential releases to the environment that might result from the fa- 
cility per se and makes no attempt to address potential releases that 
might result from permanent disposal of wastes (i.e., the grout 
sheets) during its operation. Outlined in the report are the addition- 
al actions needed to obtain the information required to confirm the 
extent of contamination within the facility. The major efforts in- 
clude the measurement of radionuclides and potentially hazardous 
chemicals contained in the five underground waste storage tanks at 
the facility and determining of the lateral and vertical contamina- 
tion due to seepage of waste from the impoundment. 


252 (SAND—86-2186C) Projected environmental im- 
pacts of transportation of radioactive material to the first 
United States repository site. An overview. Cashwell, J.W.; 
Neuhauser, K.S.; Reardon, P.C. (Sandia National Labs., Al- 
buquerque, NM (USA); Pacific Northwest Lab., Richland, 
WA (USA)). 1986. Contract AC04-76DP00789. 5p. (TTC— 
0684; CONF-860930—2). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86016114. 

From Annual information meeting of the Canadian Nuclear 
Fuel Waste Management Program; Winnipeg, Canada (7 Sep 1986). 
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The relative national environmental impacts of transporting 
spent fuel and other nuclear wastes to each of nine candidate repos- 
itory sites in the United States were analyzed. Two scenarios were 
examined for each repository: (1) shipment of 5-year-old spent fuel 
and defense high-level waste (DHLW) directly from their points of 
origin to a repository (Reference Case); (2) shipment of 5 year old 
spent fuel to a Monitored Retrievable Storage (MRS) facility and 
shipment (by dedicated rail) of 10 year old consolidated spent fuel 
from the MRS to a repository. Transport by either all truck or all 
rail from the points of origin were analyzed as bounding cases. The 
computational system used to analyze these impacts included the 
WASTES II logistics code and the RADTRAN III risk analysis 
code. The radiological risks for the Reference Case increased as the 
total shipment miles to a repository increased for truck; the risks 
also increased with mileage for rail but at a lower rate. For the 
MRS scenario the differences between repository sites were less 
pronounced for both modal options because of the reduction in 
total shipment miles possible with the large dedicated rail casks. All 
the risks reported are small in comparison to “natural background.” 
15 refs., 6 tabs. 


253 A mechanical-hydrological methodology 
for modeling flow in jointed rock masses using laboratory 
data for the joint flow model. Voss, C.F.; Bastian, R.J.; 
Shotwell, L.R. (Pacific Northwest Lab., Richland, WA 
99352). pp 906-909 of Rock mechanics: Key to energy pro- 
duction. Littleton, CO; Society of Mining Engineers of 
AIME (1986). (CONF-860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Pacific Northwest Laboratory (PNL) currently supports the 
U.S. Department of Energy's Office of Civilian Radioactive Waste 
Management in developing and evaluating analytical methods for 
assessing the suitability of sites for geologic disposal of high-level 
radioactive waste. The research includes consideration of hydrolo- 
gical, geomechanical, geochemical, and waste package components 
and the evaluation of the degree of coupling that can occur be- 
tween two or more of these components. The PNL effort and those 
of other research groups investing potential waste sites in the U.S. 
and abroad are producing a suite of computer codes to analyze the 
long-term performance of the proposed repository sites. This paper 
summarizes the ongoing research in rock mechanics at PNL involv- 
ing flow through jointed rock. The objective of this research is to 
develop a methodology for modeling the coupled mechanical-hy- 
drological process of flow through joints and then attempt to vali- 
date a “simple” model using small-scale laboratory test data as a 
basis for judging whether the approach has merit. This paper dis- 
cusses the laboratory tests being conducted to develop a joint be- 
havioral constitutive model for the numerical method under devel- 
opment and the modeling approach being considered. 


Leaching studies of low-level radioactive waste 
rll Dayal, R.; Arora, H.; Mill; Clinton, J. (Dept. of Nu- 
clear Energy, Brookhaven National Lab., Upton, NY 
11973). pp 19.11-19.13 of Proceedings of the 6th annual con- 
ference of the Canadian Nuclear Society. Toronto, Ontario; 


The Canadian Nuclear Association (1985). (CONF- -850609— 
; 


From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear Society; Ottawa, Ontario, Canada (2 Jun 1985). 

The paper reviews the ongoing and recently completed 
leaching tests on low level waste forms conducted at BNL and also 
discusses the relevance of these leaching data to the performance 
evaluation of low-level waste forms under field conditions. 


0540 Health And Safety 
REFER ALSO TO CITATION(S) 160, 166, 198 


255 (CONF-8609166—1) Energy systems evaluation of 
potential for incidents having health or safety impact. Speas, 
1.G. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-84OR21400. 17p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000387, 












05 NUCLEAR FUELS 
0540 Health And Safety 






From Martin Marietta safety and health management meet- 
ing; New Orleans, LA, USA (23 Sep 1986). 

The paper discusses the results of safety surveys of Martin 
Marietta Energy Systems - operated nuclear facilities. The purpose 
was to identify potential incidents that could cause large numbers 
of casualties, evaluate existing prevention/response actions, and 
identify possible improvements. The survey findings indicate the 
potential for an accident with consequences similar to those at 
Bhopal, India, is essentially non-existent. (ACR) 






































256 (GAT-T—3369) Evaluation of radiation detection 
systems for simultaneous uranium and technetium monitoring 
at X-326 purge vents. Orlett, M.J. (Goodyear Atomic Corp., 
Piketon, OH (USA). Technical Div.). 3 Sep 1986. Contract 
AC05-760R00001. 12p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000917. 

Vent monitoring methodologies, based on liquid alpha/beta 
scintillation and sodium iodide gamma-based detection have been 
evaluated as possible means of improving existing vent monitoring 
and/or alarm detection capability at the X-326 top and side purge 
cascade. Of these two methods evaluated, the gamma-based sodium 
iodide detection system coupled with multi-channel analyses is 
more promising as a means of overcoming the two key limitations 
associated with the existing colorimetric analyzers, namely (1) a 
ten-minute lag time with respect to real time vent conditions, and 
(2) inability to detect technetium. Response times are reduced to 
less than one minute at inlet uranium-235 concentrations of approxi- 
mately 10 ppM and are inversely proportional to concentration in- 
crease. Both uranium-235 and technetium-99 are detected by either 
of the two radiation detection methods but the gamma-based detec- 
tion system operates with dry trapping agents and is expected to be 
less labor intensive from a maintenance standpoint because wet 
scrubbing or associated liquid handling equipment (necessary with 
the colorimetric uranium analyzers or a/B liquid scintillation) is not 
necessary. An option offered by the gamma-based sodium iodide 
system is the capability to serve as a redundant sampler for conven- 
ient confirmation of vent releases or quantity of radionuclides en- 
tering the plant trapping system. The gamma-based monitoring 
system design as described herein is intended for primary applica- 
tion at the X-326 top and side purge vents where uranium-235 
assays are above 20% and well known. By further design modifica- 
tions to enhance sensitivity, the gamma monitoring system could in 
principle be extended to appropriate lower assay vents. Future 
technical effort is recommended in refining the gamma-based vent 
monitoring system (principally in computerizing the data handling) 
for ultimate replacement of the existing colorimetric uranium ana- 
lyzers. 








































































































257 (LA—10821-MS) Radioactive liquid wastes lines 
removal project at Los Alamos (1981-1986). Elder, J.C.; Cox, 
E.J.; Hohner, D.P.; Valentine, A.M. (Los Alamos National 
Lab., NM (USA)). Sep 1986. Contract W-7405-ENG-36. 
120p. NTIS, PC ‘A06/MF A01; 1; GPO Dep. File Number 
DE87000799. 

This report describes the abandoned liquid waste lines re- 
moval operations conducted at Los Alamos in the period 1981 to 
1986. Particular emphasis has been placed on as-left conditions, that 
is, on the location of sections of waste lines or contaminated soil 
which were left in place on the basis of ALARA decisions. Con- 
taminated items were left when interfering utilities, roads, struc- 
tures, or great depth made complete removal not cost effective or 
not safe. Left items were either not highly contaminated or they 
were not near the surface. Total cost of the project was $4.2 mil- 
lion. Approximately 5800 m* of contaminated waste was placed in 
the Solid Waste Management Site at TA-54 Area G. The project 
accomplished the removal of approximately 34,500 ft (6.5 miles) of 
abandoned waste lines under carefully controlled conditions. Proce- 
dures for excavation, waste disposal, personnel protection, and radi- 
ation monitoring are described. Environmental monitoring criteria 
and methods for determining acceptable levels of contamination in 
soils and on surfaces are discussed. 
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0550 Regulations 
REFER ALSO TO CITATION(S) 152, 157, 195, 620, 957, 958 


258 (AECL—8846) Removable optical sealing system 
for application to international safeguards. Martin, R.E. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Jun 1985. . (CONF-850556— 
17). NTIS (US Sales Only), PC A02, ‘AOL. File Number 
DE86704044. 

From 7. symposium on safeguards and nuclear material man- 
ame — Belgium (21 May 1985). 

able, optically verifiable sealing system for 

CANIS -egune Sa abeennastaalting Was eens almeiniek owen 
is based on the use of unique crystal patterns formed in a pure 
metal identity/integrity element and has been designed for easy in- 
stallation and removal using simple tooling. Since the seal is opti- 
cally verified, a wide range of commercial instruments, including 
those in use by the IABA, can be used to verify it. Futhermore, 
optical verification allows the level of scrutiny to be matched with 
the degree of confidence required to be confident that spent fuel 
has not been diverted. 


259 (CONF-861104—5) Demonstrations of safeguards 

process monitoring sensitivities. Consclidated Fuel Reprocess- 
. M.H.; ‘Wachter, J.W. (Oak Ridge Na- 

tional Lab., TN (USA). oe Div.; Oak 

Ridge National Lab., TN (USA). Fuel Recycle Bye Fe 

1986. Contract AC05-840R21400. 16p. NTIS, PC Ai 

A01; GPO Dep. File Number DE87000397, 

From International symposium on nuclear material safe- 
guards; Vienna, Austria (10 Nov 1986). 

Can process-monitoring information be incorporated into 
safeguards tests. What level of sensitivity to removals of materials 
can be achieved with process monitoring tests. These questions are 
being answered by a series of tests in US facilities. These tests in- 
volve full-scale facilities that simulate operating reprocessing plant 
conditions with natural or depleted uranium solutions as surrogate 
feed materials. Safeguards systems are in place to detect loss or un- 
authorized removals of solutions. As part of the tests, actual remov- 
als of material from the operating facilities are made. Removals 
have ranged from several kilograms down to a few hundred grams 
of uranium. For purposes of the tests, uranium is considered to be 
plutonium and is the focus of safeguards concerns. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
REFER ALSO TO CITATION(S) 2252 


260 (DOE/NDC—41) Stable isotope research pool in- 
ventory. (USDOE Office of Energy Research, W: 

DC. Chemical Sciences Div.). Aug 1986. Contract AC0S5- 
840R21400. 64p. (ORNL/M— SA)—98; 
NEANDC(US)—223). NTIS, PC ‘A04/MF AOl; 1; GPO 
Dep. File Number DE87000181. 

This report contains a listing of electromagnetically separat- 
ed stable isotopes which are available at the Oak Ridge National 
Laboratory for distribution for nondestructive research use on a 
loan basis. This inventory includes all samples of stable isotopes in 
the Research Materials Collection and does not designate whether a 
sample is out on loan or is in reprocessing. For some of the high- 
abundance, naturally occurring isotopes, larger amounts can be 
made available; for example, Ca-40 and Fe-56. All requests for the 
loan of samples should be submitted with a summary of the purpose 
of the loan to: Iotope Distribution Office, Oak Ridge National Lab- 
oratory, P.O. Box X, Oak Ridge, Tennessee 37831. Requests from 

on-DOE contractors and from foreign institutions require DOE 
approval. 
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261 (AEA-TECDOC—345, Se hg rem 
and radioactive isocupes. 


the production application 

Gureev, E.S. (AN Uzbekskoj SSR, Tashkent. Inst. Yadernoj 
’ Fiziki). Aug 1985. NTIS (US Sales Only), PC A12/MF 
A01. File Number DE86703933. (CONF-830978—). 


From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

Methods of the production of radioactive isotopes using 
charged particle accelerators, neutron irradiation in reactors, and 
extraction from the fission products of heavy elements are de- 
scribed. 


CINIS-mf—10498) Symposium on nuclear particle 
epuchindhans (collide damn Godt Advises Weeds 
Research Council, Cape Town). 1986. 44p. (CONF- 
860235—Absts.). NTIS S Sales Only), PC A03/MF AO1. 
File Number DE86703990. 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 

Afrikaans title: Simposium oor kerndeeltjieversnellers in gen- 
eeskunde: abstrakte. 

This symposium deals with the cyclotron production of ra- 
diopharmaceuticals and the application of radionuclides and -phar- 
maceuticals produced this way. The use of positron emitters in nu- 
clear medicine medical physics and radiobiology are discussed as 
well as radiotherapy and all the aspects of neutron radiation and 
dosimetry of neutron therapy. 


263 (INIS-mf—10498, pp 3) — review of cyclo- 
tron-produced radiopharmaceuticals. Van Wyk, A.J. 1986. 
NTIS (US Sales Only), PC ‘A03/MF AOl1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


264 (INIS-mf—10498, pp 9) Preparation of *‘'In- 
oxine at the Pretoria Cyclotron. Andersen, P. 1986. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


265 (INIS-mf—10498, pp 1) Cyclotron production of 
positron emitting radionuclides. Neirinckx, R.D. 1986. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86703990. (CONF-860235—Absts.). 


From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


268 (INIS-mf—10498, pp 2) Medical radionuclide pro- 
‘aure: present 


duction at the NAC, F; status and future pros- 
pects. Mills, S.J. 1986. NTIS (US Sales Only), PC ‘A03/MF 
A01. File Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


267 Fabrication of a tantalum neutral source heat ex- 
changer. Dixon, R.D.; Crane, H.M.; Crisler, T.L.; Vigil, V. 
(Los Alamos National Lab., NM). Welding Journal (Miami); 
43-44(Apr 1984). 

The fabrication and testing of the Neutral Source Heat Ex- 
changer (NSHE), a device required for a plutonium isotope separa- 
tion pilot plant are described. The unit is a circular water-cooled 
tantalum plate which will have plutonium cast onto it. After the 
plutonium is cast and machined to final shape, the assembly will 
serve as a sputtering substrate for the separation process. The cool- 
ing water flow path is unique (adjacent logarithmic spirals terminat- 
ing 180 degress apart) and created several fabrication and testing 
challenges. A photograph of the lower plate, showing the water 
channel geometry and brazing filler material, is shown. 


0702 Radiation Sources 
REFER ALSO TO CITATION(S) 956 


(AAEC/M—108) Description of and operating in- 
a for the Lucas Heights Gamma Technology Re- 
— a oe ee AS Atomic 

Commission Establishment, Lucas 
Helsby). Dec 1985. 2p. NTIS NTIS (US Sales Only), "Pc A02/ 
MF AO1. File Number DE86703991. 

This manual describes the gamma technology research irra- 
diator (GATRI) located at Lucas Heights and the procedures nec- 
essary for its operation and maintenance. It supersedes a previous 
operating manual (AAEC/M88) as a result of the introduction of 
AAEC type 560 safety and control equipment into GATRI. 


0703 Isotopic Power Supplies 


269 (CONF-860810—29) Fabrication of three 2500- 
watt (thermal) strontium-90 heat sources. DeVore, J.R.; Haff, 
K.W.; Tompkins, J.A. (Oak Ridge National Lab., TN 
(USA). Operations Div.). Aug 1986. Contract ACO0S5- 
840R21400. 9p. NTIS, PC A02/MF A0l; 1; GPO Dep. 
File Number DE87000021. 

inaueana Intersociety energy conversion engineering confer- 

Seen CA. CA, “eo (25 whats. 1986). 

1) heat sources were fabricated by 
uitids Gilg Wanna ncaa eatin a0 he peewee 
fueling a 500-watt (electric) thermoelectric generator as part of the 
US Department of Energy’s Byproducts Utilization 
(BUP). Each of the sources, which are the largest ever assembled, 
consist of hot-pressed pellets of Sr fluoride, doubly encapsulated 
in three Haynes-25 inner capsules and in a Hastelloy-S outer cap- 
sule. The total ®Sr inventory of all three sources is 1.12 million 
curies. The sources were fabricated at the ORNL Fission Product 
Development Laboratory (FPDL), which is a facility that is capa- 
ble of processing multi-megacurie quantities of radioactive materi- 
als, chiefly *7Cs and Sr. The source was tested to determine 
compliance with all of the IAEA Safety Series No. 33 require- 
ments. The source fabrication, assembly, and testing are described 
in the presentation. 


08 HYDROGEN 
0801 Production 
REFER ALSO TO CITATION(S) 1013 


270 (PB—86-223898/XAB) Hydrogen production with 
the electrocatalytic oxidation system. Final report, 30 April 
1985-31 July 1986. Dhooge, P.M.; Henson, L.A. (Delphi 
Research, Inc., Albuquerque, NM (USA)). Jun 1986. 118p. 
NTIS, PC A06/MF A\ AOl. 

A catalyzed, mediated electrochemical reaction to depolarize 
the anode of a hydrogen production cell was investigated. The re- 
action rates and activation energies for oxidation of wood chips, 
cattle manure and municipal sewage sludge by a number of cata- 
lyst/mediator combinations were investigated. Five combinations 
were chosen for extended testing in a laboratory-scale prototype re- 
actor system, while measurements of current and potential levels, 
hydrogen production efficiencies, products of the biomass oxida- 
tions and catalyst/mediator solution stability were made. Results 
show that the process is practical and can be used in production of 
hydrogen from water at potentials of 1.0 volt or less. 


0802 Storage 


271 Development of honeycomb sandwich materials in 
the construction of cryogenic dewar outer shells. Scarlotti, 
R.D. (Beech Aircraft Corp., Boulder, CO). pp 983-997 of 
Advances in cryogenic engineering: Vol. 31. Fast, R.W. 
New York, NY; Plenum Press (1986). (CONF-850814—). 





08 HYDROGEN 
0802 Storage 


From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

This paper reports on the progress of an in-house research 
program to develop the technology required to use composite hon- 
eycomb construction for the outer shells of cryogenic dewars for 
aerospace use. Fabrication and testing phases are described. Results 
indicate that high quality, consistently performing components can 
be constructed using this type of construction. Fabricated honey- 
comb outer shell hemispheres weighed nearly half as much as the 
current state of the art all-aluminum version. An aluminum foil per- 
meation barrier has been developed that, on a material sample basis, 
demonstrates a helium leak tight interface. External pressure col- 
lapse tests validated the structural capability and consistency re- 
quired for use in space. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


272 (LBL—20201) Chemical Process Research and De- 
velopment Program, FY 1985. Annual report. Cairns, E.J. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1986. Contract 
AC03-76SF00098. 61p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE87000894. 

The Chemical Process Research and Development Program 
has five main projects applying chemistry and chemical engineering 
to problems in the production of new fuels, their environmental 
impact, and energy storage: energy-related organometallic chemis- 
try; processing of effluent gases and liquids resulting from synthet- 
ic-fuel production, to provide acceptable waste or recycel streams; 
production of liquid fuels from biomass; electrochemical energy 
storage; and thermal energy storage. 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 110, 1045 


273 (DOE/PC/80526—T5) Chemical trapping of CO/ 
He surface species. Quarterly report, September 1986. Black- 
mond, D.G.; Wender, I. (Pittsburgh Univ., PA (USA). 
Dept. of Chemical and Petroleum Engineering). Sep 1986. 
Contract FG22-85PC80526. 6p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE87000637. 

The organometallic complex represents a system in which 
the species bound to the metal atoms is well-characterized; if we 
can follow the action of a trapping reagent on this known “surface” 
complex, perhaps we may obtain information about the mechanism 
of the reaction that will enable us to extend its use to catalytic sur- 
faces where the adsorbed species is unknown. Experiments have 
been performed with ethylidyne tricobalt enneacarbonyl as a model 
organometallic complex. The chemical trapping reagents which 
have been employed include CHsI and (CHs),SQ,. The complex 
and trapping reagent are mixed with a solvent such as dodecane. 
Reactions have been monitored between 80°C and 130°C. The 
lower temperature limit represents the point at which the complex 
begins to react with the reagent, while the upper limit is near the 
temperature at which the complex begins to decompose. The re- 
sults of the highest and lowest temperature experiments are shown. 
At low temperature, the predominant product indicates that two of 
the three CO-C bonds have been alkylated by the reagent, while 
the third was hydrogenated. The high temperature reaction showed 
significantly more neopentane, which is the expected product if the 
trapping reagent is 100% efficient. In addition, at high temperature 
there is a significant amount of C, and C; products which are listed 
as “other.” A blank run with the trapping reagent alone in the sol- 
vent showed that most of these products come from decomposition 
of the trapping reagent itself. Hence, the high temperature results 
indicate an even higher fraction of the expected product, neopen- 
tane, than is noted in the figure. 


274 (NP—7750399) Preliminary study on energy man- 
agement and waste management system based on biogas utili- 
zation. (Suunnittelukeskus Oy, Helsinki (Finland)). Mar 
1986. 79p. (In Finnish). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87750399. 
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In the rural district of Kerimaeki (in Eastern Finland) there 
is an estimated biogas potential of 850 kW (biogas power) from var- 
ious sources of raw materials, for instance agricultural wastes 
(animal), sludge from the sewage water treatment plants. Technical 
plans for the production of biogas were thought out for each alter- 
native including: collection and transportation of sludges and their 
receipt, biogas production (anaerobic treatment), the drying and 
storing of sludges, transportation and depositing of digested sludge 
as well as storage of biogas. The use of biogas in connection with 
domestic solid fuels improves burning stability, primarily because of 
an increase in burning temperature. When using biogas as an addi- 
tional fuel in wood chip burning it is possible to slightly enlarge the 
boiler’s control range because of higher furnace temperatures. Fur- 
nace size and refractory area can also be decreased. 


275 (PB—86-228293/XAB) Compressed biogas at the 
Christchurch Board. Final report. (Worley Consult- 
ants Ltd., Christchurch (New Zealand)). Apr 1986. 34p. 
NTIS, PC E03/MF E01. 

Experience of the Christchurch Drainage Board in using 
biogas for fueling a part of its transport fleet is described. The ex- 
perience is documented and benefits to other potential users of 
biogas are demonstrated. 


276 Reactivity of group 4 acyl complexes with alkyla- 
luminum reagents: synthesis of zirconium ketone complexes. 
Waymouth, R.M.; Clauser, K.R.; Grubbs, R.H. (California 
Institute of Technology, Pasadena). Journal of the American 
Chemical Society; 108: No. 20, 6385-6387(1 Oct 1986). 

Transition-metal ketone complexes and the closely related al- 
dehyde and ketene complexes are of considerable interest because 
of their proposed role in CO reduction processes. In this paper, 
they report a general and efficient synthesis of group 4 ketone com- 
plexes via the reductive alkylation of acyl complexes by alkylalu- 
minum reagents. Mechanistic studies of this reaction reveal that alu- 
minum reagents promote the intramolecular 1,2-migration of an 
alkyl group to a cis-acyl ligand to give ketone complexes. The 
function of the Lewis acid in these migration reactions is discussed 
in terms of the role of Lewis acids in Fischer-Tropsch CO reduc- 
tion processes. In addition, the reactivities of these complexes show 
them to be of considerable promise for the construction of carbon- 
carbon bonds. 


0902 Alcohol Fuels 
REFER ALSO TO CITATION(S) 718, 968 


277 (NIPER—139) Thermodynamic properties of real 
and synthetic fluid mixtures derived from fossil substances: 
pressure-density-temperature properties of methanol. Harri- 
son, R.H.; Gammon, B.E. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). Oct 1986. Con- 
tract FC22-83FE60149. 26p. NTIS, PC A03/MF AOl; 1; 
GPO Dep. File Number DE86000307. 

The pressure-density-temperature properties of methanol 
have been determined from 298.15 to 533.15 k and at pressures up 
to 400 bar. The vapor pressure was determined from 363.15 to the 
critical temperature of 512.64 K. The density of the liquid phase 
was determined from 298.15 to 503.15 K, and the density of the 
vapor was determined at 503.15 K. Some decomposition of the 
sample was noted at temperatures above 423.15 K and procedures 
were adopted to correct for this problem. 18 refs., 2 figs., 4 tabs. 


(PB—86-223740/XAB) Blending of alcohols with 
diesel fuels. Lom, E.J.; Reeves, R.R. (United Nations Indus- 
trial Development Organization, — (Austria)). 3 Jan 
1986. 246p. NTIS, PC E09/MF E0 

The report describes a test Ke al undertaken to evaluate 
the thermodynamic performance of a commercially available, un- 
modified engine with ethanol/distillate emulsions containing vary- 
ing proportions of different ignition improvers. Experimental equip- 
ment, procedures and results are described. The significance of the 
results are discussed, and recommendations for further activities in- 
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volving vehicle trials and fleet tests in Developing Countries are 
presented. 
279 In semicontinuous solid-phase fer- 
mentation process for production of fuel ethanol from sweet 
sorghum. Gibbons, W.R.; Westby, C.A.; Dobbs, T.L. (South 
Dakota State Univ., Brookin ). Applied and Environmental 
Microbiology; 51: No. 1, 115-122Jjan 1986). 

A novel, semicontinuous solid-phase fermentation system 
was used to produce fuel ethanol from sweet sorghum. The process 
was at an intermediate scale. In the process, dried and shredded 
sweet sorghum was rehydrated to 70% moisture, acidified to pH 
2.0 to 3.0, and either pasteurized (12 h at 70 to 80°C) or not pas- 
teurized before spray inoculation with a broth culture of Saccharo- 
myces cerevisiae. Fermented pulp exited the semicontinuous fer- 
mentor after a retention time of 72 h and contained approximately 
6% (vol/vol) ethanol. Ethanol yields from dry sweet sorghum were 
176 to 179 liters/10*kg (85% of theoretical). Production costs for a 
greatly scaled-up (x1400) conceptual version of this system were 
projected by calculation to average $0.47/liter for 95% ethanol. 
The calculated energy balance (energy output/energy input ratio) 
was estimated to be 1.05 when pasteurization was included and 1.31 
when pasteurization was omitted. In calculating the energy bal- 
ances, the output energy of the protein feed byproduct and the 
input energy for growing the sweet sorghum were not considered. 
A design for the scaled-up plant (farm scale) is provided. 


280 An engineering analysis of membrane-aided distil- 
lation. Goldblatt, M.E.; Gooding, C.H. (Clemson Univ., 
Clemson, SC). pp 51-69 of Industrial membrane processes. 
White, R.E.; Pintauro, P.N. New York, NY; American In- 
stitute of Chemical Engineers (1986). (CONF-8505288—). 
From Spring national AIChE meeting on industrial mem- 
brane process; Houston, TX, USA (24 May 1985). 
eaheene-anied distillation is new process configuration 
that uses pervaporation in conjunction with distillation to separate 
azeotropic solutions. An engineering analysis of the process has 
been conducted to evaluate capital and energy costs using new ex- 
perimental data and reports from the literature. The analysis is 
based on ethanol dehydration, but it has implications for the separa- 
tion of other azeotrope-forming solutions as well. 


0903 Inorganic Hydrogen Compound Fuels 


281 Ammonia synthesis over iron single-crystal cata- 
lysts: the effects of alumina and potassium. Bare, S.R.; Stron- 
“> D.R.; Somorjai, C.A. (Lawrence Berkeley Lab., CA). 

1 of Physical Chemistry; 90: No. 20, 4126-47292 Sep 
1986). Contract AC03-76SF00098. 

They have investigated the effects of potassium and alumi- 
num oxide on the synthesis of ammonia from nitrogen and hydro- 
gen over model iron single-crystal catalysts at 20-atm reactant pres- 
sure. Elemental potassium does not remain on a Fe(100) surface 
under reaction conditions but a small amount of potassium can be 
stabilized by coadsorption with oxygen. The presence of the stabi- 
lized K + O has no effect on the rate of ammonia synthesis. Sub- 
stantially more potassium can be stabilized at higher temperatures 
on Fe(100), Fe(111), and Fe(110) surfaces by coadsorption with alu- 
minum oxide. The cooperative interaction between the potassium 
and oxidized aluminum seems to be due to compound formation. 
There is an inverse relationship between the rate of reaction and 
amount of aluminum oxide and potassium present on all three iron 
surfaces investigated. 
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REFER ALSO TO CITATION(S) 274, 295, 638 


13 HYDRO ENERGY 


(EPRI-AP—4715) Se enc concrete for 

a Jackson, H.E. (Morrison-Knudsen Engineers, Inc., 

San Francisco, CA (USA)). Sep 1986. 23lp. Research Re- 

rts Center, Box 50490, Palo Alto, CA 94303. File 
umber TI87920003. 
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Placing mass concrete by the roller-compacted method im- 
proves the economics of hydroelectric dam construction. Many 
sites previously considered uneconomical for embankment or con- 
ventional concrete construction may now prove feasible. 
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REFER ALSO TO CITATION(S) 1871 


= (CONF-8608120—1) Instream flow needs to pro- 
tect fishery resources. Loar, J.M.; Sale, M.J.; Cada, G.F. 
(Oak Ridge National Lab., TN (USA). Environmental Sci- 
ences Div.). 1986. Contract AC05-840R21400. 9p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000026. 

From Water forum ‘86; Long Beach, CA, USA (4 Aug 
1986). 

Numerous methods have been developed over the past sev- 
eral decades to assess the effects of flow regulation on fishery re- 
sources and to provide a basis for the determination of suitable in- 
stream flow regimes to protect these resources. Many of these 
methods rely on historical flow records without considering the 
specific requirements of aquatic biota. Such methods are inflexible, 
are difficult to defend from an ecological basis, and offer no oppor- 
tunity for the type of trade-off analysis necessary in water resource 
development today. Even state of the art methods that can quantify 
changes in physical habitat as a function of streamflow may be in- 
adequate because they do not consider other (biological) variables 
that may be significant determinants of population abundance. 
Future research must emphasize the role of all factors that limit 
population size if we are to be successful in including hydrologic 
parameters in fish production models. Although some methods are 
adequate for determining minimum flows needed to maintain exist- 
ing habitat condition, no method is currently capable of adequately 
predicting responses of fish population to flow modifications. Selec- 
tion of an appropriate method for evaluating potential impacts of 
water development projects must consider (1) limitations of the 
various methods, (2) project design and operation, and (3) status of 
the fishery resources and current management objectives. 


284 (DOE/BP/39796—1) Study of wild ate chinook 
salmon in the John Day River system. Final report, 1985. 
Lindsay, R.B.; Knox, W.J.; Flesher, M.W.; Smith, B.J.; 
Olsen, E.A.; Lutz, LS. (Oregon Dept. of Fish and Wildlife, 
Portland (USA)). Apr 1986. Contract AI79-83BP39796. 
132p. NTIS, PC A07/MF A011; 1; GPO Dep. File Number 
DE87001326. 

A study of wild spring chinook salmon was conducted in the 
John Day River, Oregon: (1) recommend harvest regulations to 
achieve escapement goals in the John Day River; (2) recommend 
adtustments in timing of fish passage operations at Columbia River 
dams that will increase survival of John Day migrants; (3) recom- 
mend habitat or environmental improvements that will increase 
production of spring chinook salmon; (4) determine escapement 
goals for wild spring chinook salmon in the John Day River; and 
(5) recommend procedures for hatchery supplementation in the 
John Day River in the event it becomes necessary to artificially 
maintain the run of spring chinook salmon. Juveniles were captured 
as smolts during migration and as fingerlings during summer rear- 
ing. Juveniles were coded-wire tagged, and recoveries of tagged 
adults were used to assess contribution to ocean and Columbia 
River fisheries, timing of adult migrations through the Columbia 
River in relation to fishing seasons, and age and size of fish in fish- 
eries. Scoop traps and seines were used to determine timing of 
smolt migrations through the John Day River. In addition, recover- 
ies of tagged smolts at John Day Dam, The Dalles Dam, and Jones 
Beach were used to determine migration timing through the Co- 
lumbia River. We examined freshwater life history of spring chi- 
nook salmon in the John Day River and related it to environmental 
factors. We looked at adult holding areas, spawning, incubation and 
emergence, fingerling rearing distribution, size and growth of juve- 
niles and scales. Escapement goals fo the John Day River as well 
as reasons for declines in John Day stocks were determiend by 
using stock-recruitment analyses. Recommendations for hatchery 
supplementation in the John Day were based on results from other 
study objectives. 
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(EPRI-AP—4711) Assessment of downstream mi- 
ane fish protection technologies for hydroelectric applica- 
tion. Final report. (Stone and Webster Engineering Corp., 
Boston, MA (USA)). Sep 1986. 430p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI87920030. 

This report surveys the state of the art for downstream fish 
protection, which is probably the most significant environmental 
issue facing the hydroelectric power industry. Data on the results 
obtained with operating devices will help utilities particularly those 
involved in plant relicensing, compare and evaluate the options. 




















































































286 (EPRI-EA—4819) Instream flow methodologies. 
Final report. Morhardt, J.E. (EA Engineering, Science, and 
Technology, Inc., Lafayette, CA (USA)). Sep 1986. 331p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920035. 

The research team prepared summaries of 75 models or 
methods used to recommend instream flows or to characterize the 
quality of the aquatic habitat as it relates to flow. On the basis of 
these summaries, which are included in the report, and external lit- 
erature, they analyzed the methods for various features - input and 
output variables, biologically transformed input variables, model 
structure, parameters estimation, procedures used to evaluate model 
sensitivity and to test model validity, and instream flow recommen- 
dations. Techniques for developing and validating models and for 
determining model sensitivity were described using instream flow 
methods as examples. 
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287 (PB—86-219805/XAB) Directory of manufacturers 
of small hydropower equipment. Third edition. Inversin, A.R. 
(National Rural Electric Cooperative Association, Washing- 
ton, DC (USA)). Jan 1984. 70p. NTIS, PC A04/MF AOl1. 

Basic information on manufacturers of hydraulic turbines in 
the 1-100 kW power range and on their product lines is provided in 
this two-section directory. An introduction makes general com- 
ments on cost trends in relation both to the magnitude of the oper- 
ating head and to unit capacity, although no specific cost figures 
are given for equipment packages. The section also describes vari- 
ous cost-reduction techniques (the use of load control, the use of 
pumps as turbines, and the integration of turbine equipment with 
other functions). The second section comprises the bulk of the doc- 
ument and is composed of 28 entries on turbine manufacturers, 20 
of them in the United States, the others in Nepal (2), the Philip- 
pines, Colombia, Indonesia, India, Canada, and Puerto Rico. 
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288 (ETSU-S—1120) Statistics of horizontal and in- 
clined surface irradiation in the U.K. with consideration of 
associated temperatures, long wave irradiation and wind 
speeds. Page, JK. (UKAEA Atomic Energy Research Es- 
tablishment, Harwell. Energy Technology Div.; Commis- 
sion of the European Communities, Brussels (Belgium)). 
1980. 337p. Directorate-General Information, Market and 
Innovation, Batiment Jean Monnet, Luxembourg. 

A new meteorological data tape has been created for Brack- 
nell which provides data on hourly vertical and horizontal surface 
solar irradiation together with observed values of the other key 
weather variables at three-hourly intervals. A detailed comparison 
has been made between predicted hourly values of vertical solar ir- 
radiation with observed values over a one year period. Simple 
methods for estimating the monthly cumulative frequency distribu- 
tions of daily irradiation on horizontal and inclined surfaces for any 
site in Northern Europe and a refined monthly mean hourly slope 
irradiation model have been developed. 
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289 (SERI/PR—215-3027) Annual report of US par- 
ticipation in International Energy Agency Task IX, FY 1986. 
Wells, C.V. (Solar Energy Research Inst., Golden, CO 
(USA)). Sep 1986. Contract AC02-83CH10093. 30p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE87001105. 

This report documents the participation of the United States 
in Task IX, Solar Radiation and Pyranometry Studies, of the Inter- 
national Energy Agency (IEA) Solar Heating and Cooling Pro- 
gram during FY 1986. Task IX has three subtasks: (a) Small-Scale 
Time and Space Variability of Solar Radiation; (b) Validation of 
Solar Radiation Models; and (c) Pyranometry. Following back- 
ground information on IEA and Task IX, the status of the overall 
task and each subtask is discussed. Technology transfer from Task 
IX and the benefits of participating are presented. Proposed follow- 
on work and planned experts’ meetings are covered. The United 
States has now been assigned portions of the analysis and writing of 
the international pyranometry subtask final report. 


1403 Economics 
REFER ALSO TO CITATION(S) 301 


290 (DOE/AL/21557—T10) Economic analysis of al- 
ternate uses and design. Crosbyton Solar Power project. 
Jonish, J.E.; O’Hair, E.A. (Texas Tech Univ., Lubbock 
(USA)). Sep 1986. Contract AC04-83AL21557. 89p. NTIS, 
PC A05/MF AO1; 1; GPO Dep. File Number DE86016032. 

This portion of the Crosbyton Solar Power Project (CSPP) 
has four objectives: (1) to provide a brief overview for the design, 
components and estimated energy performance of the baseline 60° 
rim solar bowl technology or FMDF; (2) to explain the basis for 
the cost estimates of the baseline 60° bowl and the alternate shallow 
bowl design, and to examine potential sensitivities in cost due to 
economies of scale and learning curve effects; (3) to provide life 
cycle cost simulations using the baseline and shallow bow! design 
and costs and annual performance estimates under a standardized 
set of model assumptions; and (4) to suggest potential applications 
of the CSPP concept in repowering, chemicals, fuel alcohol or malt 
beverages and integrated agriculture. 


1404 Environmental, Legal, And Institutional Aspects 
REFER ALSO TO CITATION(S) 592 


291 (SAND—86-8183) Review of the solar thermal 
power industry: future outlook. Erickson, J.J.; La Porta, C. 
(Analysis Review and Critique, Santa Cruz, CA (USA); 
Solar Energy Industries Association, Washington, DC 
(USA)). Oct 1986. Contract AC04-76DR00789. 103p. NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE87001348. 

The Solar Energy Industries Association reviewed most of 
the companies in the solar thermal power industry to establish cur- 
rent activities and plans for the future. Interviews provided infor- 
mation on the industry's size, composition, profitability, and R and 
D needs. The technologies currently being developed and marketed 
are identified and industry's plans for future R and D and market- 
ing are examined. Industry-identified marketing problems and bar- 
riers to commercialization are described. The status of the industry 
in 1985 is compared with its status in 1981. At least 30% of the 
industry has dropped out since that time. Their reasons for leaving 
are examined as are the conditions for their reentry. R and D needs 
and technical barriers to commercialization are examined. The 
industry's evaluation of the Department of Energy solar thermal 
program is described and needs for other federal support are identi- 
fied. 
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— ALSO TO CITATION(S) 270, 279, 312, 321, 328, 580, 1880, 1986, 


292 (BNL—38631) Cyclic electron transport around 
photosystem I in washed thylakoids. Garab, G.; Hind, G. 
(Brookhaven National Lab., Upton, NY (USA). Biology 
Dept.). 1986. Contract AC02-76CH00016. 5p. (CONF- 
860808—4). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE87001368. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, USA (10 Aug 1986). 

A cyclic electron transport pathway around photosystem I, 
involving membrane-bound FNR, is described that is capable of 
generating both transmembrane electric field and proton gradient. 
The major distinctive features of this cycle are that it does not re- 
quire the presence of soluble ferredoxin or NADPH, it is insensitive 
to antimycin A, and poising with O: is not necessary for its contin- 
uous operation. Moss and Bendall previously detected an antimy- 
cin-insensitive component in cyclic electron flow supported by fer- 
redoxin, and suggested the existence of an alternative cyclic path- 
way such as that reported here. Bound ferredoxin that is presumed 
to be associated with membrane-bound FNR may also take part in 
this antimycin-insensitive pathway. 13 refs., 4 figs. 


(BNL—38632) Reconstitution of LHC phosphory- 
tation by a protein kinase isolated from spinach thylakoids. 
Hind, G.; Coughlan, S. (Brookhaven National Lab., Upton, 
NY (USA)). 1986. Contract AC02-76CH00016. Sp. (CONF. 
860808—3). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87000513. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, USA (10 Aug 1986). 

Protein kinase activity is responsible for phosphorylating the 
(LHC) light-harvesting chlorophyll a/b protein complex of photo- 
system II, leading to its migration in the thylakoid membrane, the 
fractional redistribution of excitation energy between photosystems 
II and I, and the phenomenon of state transition. Previous work 
from this laboratory described the purification to homogeneity of a 
thylakoid protein kinase which catalyzes the phosphorylation of 
isolated LHC at 1-10% of a rate estimated for this enzyme and sub- 
strate when resident together in the thylakoid membrane. In this 
communication, we report rates of LHC phosphorylation that are 
close to physiological, in a system comprised of isolated purified 
protein kinase (LHCK) and native LHC. 9 refs., 1 fig., 2 tabs. 


294 (CONF-8609127—8) Excimer laser processing of 
semiconductor devices: high-efficiency solar cells. Wood, 
R.F. (Oak Ridge National Lab., TN (USA). Solid State 
Div.). Sep 1986. Contract AC05-840R21400. 10p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000378. 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
Sep 1986). 

Over the past decade, laser processing of semiconductors has 
developed into an area of widespread interest in solid state physics, 
materials science, and semiconductor device technology. Initially, 
most of the work on pulsed laser processing was carried out with 
solid state lasers such as ruby and Nd:YAG lasers. These lasers 
have several inherent characteristics that make them less than ideal 
for studies of laser processing and that would seemingly prohibit 
their use in many commercial applications. More recently, results 
which demonstrate that ultraviolet excimer lasers offer many desir- 
able characteristics for the laser processing of materials, have been 
reported in the literature. Solar cells are relatively simple semicon- 
ductor devices that are of considerable interest in their own right 
and provide a useful testing ground for the application of laser 
techniques to semiconductor processing. In this paper, some impor- 
tant aspects of pulsed laser processing of semiconductors are re- 
viewed, the advantages of excimer lasers for such work are as- 
sessed, the present status of laser processing of high-efficiency solar 
cells is discussed, and finally the possible future directions of this 
type of work are briefly mentioned. 
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295 (DOE/BP—653) Pacific Northwest and Alaska 
bioenergy program glossary. Chase, C.L. (ed.). (USDOE 
Bonneville Power aoa aaa Portland, OR). Mar 1986. 
64p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE87001338. 

A listing of terms used in the forestry industry and in vari- 
ous technologies employed to convert wood and forestry wastes to 
useful energy products. (DT) 


296 (DOE/CE/15239—T4) Photovoltaic membrane 
(PVM) roof Technical progress report, 3rd quarter 
1986. Francovitch, T.F. (Single-Ply Inst. of America, Inc., 
Pasadena, MD). 1 Oct 1986. Contract FG01-85CE15239. 
13p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
1DE87000183. 

Undamaged Arco photovoltaic cells were received which 
could be used in the wind uplift tests. Wind uplift tests were con- 
ducted to see: if the adhesive would hold the cells; if the cell would 
bend, crack and break under the stresses caused by membrane elon- 
gation and ballooning; and if the cell/membrane interface could 
withstand simulated stresses which could be caused from wind 
loads in excess of 160 miles per hours. Based on the results from 
earlier research, two tests were conducted. Test No. 1 was con- 
ducted using two Arco’s photovoltaic cells (1’ x 4’) and two Sovon- 
ics Frontier 100 cells, laminated to Carlisle's reinforced .060 EPDM 
membrane using Carlisle’s bonding adhesive. Test No. 2 was con- 
ducted again using two Arco cells and two Sovonic cells laminated 
to Gates Engineering's reinforced hypolon membrane, and again 
using Carlisle's bonding adhesive. 


297 (DOE/CE/15239—T5) Photovoltaic membrane 
(PVM) roof system. Third quarterly technical progress report, 
1986. Francovitch, T.F. (Single-Ply Inst. of America, Inc., 
Pasadena, MD). 1 Oct 1986. Contract FG01-85CE15239. 


14p. NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
DE87001751. 


Wind uplift tests were conducted to see: if an adhesive 
would hold solar cells; if the cell would bend, crack and break 
under the stresses caused by membrane elongation and ballooning; 
and if the cell/membrane interface could withstand simulated 
stresses which could be caused from wind loads in excess of 160 
miles per hour. Two tests were conducted. The first was conducted 
using two Arco photovoltaic cells (1’ x 4’) and two Sovonics Fron- 
tier 100 cells laminated to Carlisle's reinforced .060 EPDM mem- 
brane using Carlisle’s bonding adhesive. The second was conducted 
using two Arco cells and two Sovonic cells laminated to Gates 
Engineering's reinforced hypolon membrane, again using Carlisle's 
bonding adhesive. The test procedure and results are described and 
illustrated. (LEW) 


298 (DOE/ER—0291) Annual report and summaries of 
FY 1986 activities supported by the Division of Biological 
Energy Research. (USDOE Office of Energy Research, 
Washington, DC. Biological Energy Research Div.). Sep 
1986. 105p. NTIS, PC A06/MF A0Ol; GPO Dep. File 
Number DE86015567. 

The Biological Energy Research (BER) program of the 
Office of Basic Energy Sciences is devoted to discovering and de- 
scribing biological mechanisms that might be employed as the basis 
of future energy-related biotechnologies. Studies on green plants as 
producers of renewable resources are a key aspect of the BER pro- 
gram. Plant productivity encompasses a broad array of processes 
that are integrated to form the complex entity, a terrestrial or 
aquatic plant. The comprehension of these component processes 
and their regulation is one of the major objectives of the program. 
Another major aspect of the BER program examines that portion 
of the microbiological world involved with biochemical transfor- 
mations that yield fuels and chemicals. These bioconversion proc- 
esses can provide a substitute for fossil energy resources directly or 
through energy conserving measures in which biological mecha- 
nisms displace industrial energy inputs. In each instance, the re- 
search is aimed at understanding the fundamental mechanism of 
conversion rather than a description or optimization of a process. 
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299 (DOE/ER/04310—T5) Primary light harvesting 
system: the relationship of phycobilisomes to photosystem I 
and II. Progress report, May 1985-September 1986. Gantt, E. 
(Smithsonian Institution, Rockville, MD (USA). Smithsoni- 
an Environmental Research Center). 1986. Contract AS05- 
76ER04310. 6p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87000644. 

The energy transfer pathway from the phycobilisome to the 
photosystems in the photosynthetic membrane is being studied in 
cyanobacteria and red algae. Two independent terminal fluores- 
cence emitters were resolved for the first time in isolated phycobili- 
somes. One of them was isolated and identified as the high molecu- 
lar weight “anchor polypeptide” linking the phycobilisomes and the 
thylakoid. The other is assumed: to be allophycocyanin-B. Location 
of the “anchor polypeptide in both the phycobilisome and the thy- 
lakoid was verified by immunoprecipitation analysis. Within the 
phycobilisome core, energy flow from allophycocyanin seems to 
occur independently to the two terminal emitters. Since nearly par- 
allel orientation of the dipole moment occurs only between allophy- 
cocyanin and the “anchor polypeptide,” the preferred energy trans- 
fer pathway is assumed to occur through the “anchor polypeptide” 
to the thylakoids. Regulation by light of the development of the 
photosynthetic apparatus is continuing. In the red algae Porphyri- 
dium cruentum, an obligate shade plant, the phycobilisome number 
changes while photosystem I remains relatively invariant with 
changes in light intensity. It appears that this organism will serve as 
a model system for studying intensity effects. 


300 (DOE/ER/04927—17) Mechanisms of energy con- 
version by chlorophyll. Technical progress report, March 1, 
1983-January 1, 1986. Tollin, G. (Arizona Univ., Tucson 
(USA). Dept. of Biochemistry). 1986. Contract AC02- 
78ER04927. 7p. NTIS, PC A02/MF A001; GPO Dep. File 
Number DE87000753. 

Studies to elucidate the detailed mechanisms of light-induced 
one-electron transfer reactions involving chlorophyll and electron 
donors and acceptors in lipid bilayer vesicles are reported. The 
interactions between the elementary steps in these processes and pa- 
rameters such as bilayer viscosity, surface electrical charge, and 
donor and acceptor structure are described. A body of fundamental 
information which can be used to devise strategies for increasing 
the yields of the high energy products of such reactions, to phys- 
ically separate these products so as to decrease the probability of 
reverse electron transfer (i.e. back reaction), and to facilitate sec- 
ondary electron transfer to external donors and acceptors were 
sought. Such information should prove useful in the development 
of biomimetic systems for practical solar energy conversion based 
on green plant photosynthesis. 


301 (EPRI-AP—4369-Vol.2) Photovoltaic manufactur- 
ing cost analysis: a required-price approach. Volume 2. Ap- 
pendixes. Final report. Wright, S.R.; Champagne, P.T.; 
Brookshire, K.L. (Research Triangle Inst., Research Trian- 
gle Park, NC (USA)). Sep 1986. 482p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920063. 

These appendices contain supporting information to aid in 
interpreting a comparative assessment of the required module price 
drivers for five different processes of producing photovoltaic mod- 
ules. They include: definition of the IMCAP model, base case simu- 
lation results, cost catalog, and definition of the dendritic web proc- 
ess, the Czochralski process, single-junction amorphous silicon 
process, tandem-junction amorphous silicon process, and 500X con- 
centrator process. (LEW) 


302 (EPRI-AP—4821-SR) Amorphous silicon alloys 
for photovoltaic power: joint technical workshop. Wagner, S.; 
Thornton, J.A.; Crowley, J.L. (Electric Power Research 
Inst., Palo Alto, CA (USA); Ministry of International Trade 


and Industry, Tokyo (Japan); New Energy Development 


Organization, Tokyo (Japan)). Sep 1986. 61p. (CONF- 
8507138—Summ.). Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920001. 

From Workshop on amorphous silicon alloys for photovol- 
taic power; Carmel, CA, USA (1 Jul 1985). 

A joint technical workshop on Amorphous Silicon Alloys 
for Photovoltaic Power was held July 1-3, 1985, in Carmel, Califor- 
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nia. The workshop was cosponsored by the Electric Power Re- 
search Institute (EPRI); and the Ministry of International Trade 
and Industry (MITT) and the New Energy Development Organiza- 
tion (NEDO), agencies of the Japanese government. The specific 
purpose of the workshop was to address key issues in the develop- 
ment of amorphous silicon alloys with the objectives of (1) reach- 
ing a consensus on the current understanding of the state of the art, 
(2) identifying the critical research issues in the development of 
alloy materials suitable for solar cell applications, and (3) outlining 
a research strategy for addressing these issues. Substantial progress 
toward these objectives was achieved at the workshop. Specific re- 
sults and conclusions are detailed in the areas of preparation, struc- 
ture and properties of alloys and devices and interfaces. 53 refs. 


303 (JEN—582) Acid hydrolysis of the biomass of re- 
sistant cellulose of thistle " nervosum boiss’. 
Suarez, C.; Diaz Palma, A.; Paz Saa, M.D. (Junta de Ener- 
ia Nuclear, Madrid (Spain)). 1985. 39p. (In Spanish). NTIS 
S Sales Only), PC A03/MF AOl. File Number 
DE87700022. 

Hydrolysis of resistant cellulose of “Onopordum nervosum 
boiss” (thistle) to reduce sugar in diluted sulfuric acid in glass am- 
poules and long residence times have been studied and kinetic pa- 
rameters determined. The rate of hydrolysis is similar to that of the 
cellulose of Douglas fir, but comparatively the effect of the acid is 
more pronounced than temperature. From kinetic data the yield 
can be predicted and since it can be obtained at least 45% of the 
potential glucose (48% as reducing sugars) at 190 deg C, 1.6% acid 
and 6.1 min. residence time, it indicates that the continuous acid hy- 
drolysis of thistle may be a process of commercial interest. 10 fig., 
18 ref. 


304 (NP—7770014) Production of silicon tandem solar 
cells with particular regard to crystal degradation. Funk, K. 
(Stuttgart Univ. (Germany, F.R.). Fakultaet 4 - Elektrotech- 
nik). 20 Feb 1985. 120p. (In German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE87770014. 

Tandem solar cells were to be produced and compared with 
nFSF and pFSF cells, i.e. cells without emitter contacts. Further, a 
comparison with BSF cells produced from identical materials and 
by a largely identical technology was to show whether the higher 
quantum efficiency expected at wavelengths beyond 1000 nm is not 
counterbalanced by other drawbacks. The relative merits of silicon 
produced by zonal growth or by melting were to be assessed. The- 
oretical information is presented in standard, tandem, and FSF solar 
cells, including photoconvection, current transport, losses, IR col- 
lection, surface recombination, crystal defects, and impurities. 
Other subjects discussed are the conception and production of 
tandem solar cells (optimisation of geometry, shell production, ini- 
tial material, specific technical developments, techniques), and the 
methods of measurement. Key data of the dark characteristic and 
the effective minority carrier life are presented, and cell types are 
compared. (HW)J). 


305 (NP—7900092) Biomass abstracts. Cumulative in- 
dexes 1985, (Institute for Industrial Research and Standards, 
Dublin (Ireland). Information Technology Group). 1985. 
336p. IEA Biomass Conversion Technical ‘ormation 
Service, Institute for Industrial Research and Standards, 
Ballymun Road, Dublin 9 Ireland. File Number 
1187900092. 

This publication provides the user with a corporate author 
index, an author index, and a subject index to scientific and techni- 
cal information added to the biomass database maintained by Inter- 
national Energy Agency. (DT) 


306 (SAND—84-7012) Optimization and modularity 
study for large-size photovoltaic flat-panel array fields. Noel, 
G.T.; Smith, R.W.; Broehl, J.H.; Carmichael, D.C.; Alexan- 
der, G. (Battelle Columbus Labs., OH (USA)). Sep 1986. 
299p. NTIS, PC A13/MF AO1. File Number DE87001626. 

Results of subsystems optimization studies to adapt a previ- 
ously developed flat-panel array-field building block design for cen- 
tral station applications are presented. The array-field structural and 
foundation designs were modified to meet the requirements of cen- 
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tral station applications at minimum cost. An array-field wiring 
design was developed to meet central station application require- 
ments at minimum life-cycle energy cost. Detailed engineering 
drawings and specifications for the building block design were pre- 
pared, as were detailed structural, electrical, and site drawings for 
modular 1-, 10-, and 100-MW array fields using the building block 
design. Cost estimates based on the drawings and specifications are 
presented. Hardware options for alternative source circuit operating 
voltages were evaluated, and costs and other implications for high- 
voltage photovoltaic array field designs were assessed. 


307 (SERI/STR—211-2970) Fundamental engineering 
analysis of CdTe/CdS photovoltaic processing. Final subcon- 
tract report, 1 December 1983-31 May 1985. Baron, B.N.; 
Jackson, S.C.; Russell, T.W.F. (Delaware Univ., Newark 
(USA). Inst. of Energy Conversion). Jun 1986. Contract 
AC02-83CH10093. 181p. NTIS, PC A09/MF AO1; 1; GPO 
Dep. File Number DE86010730. 

An engineering analysis of the deposition of CdTe and CdS 
thin-films by vacuum evaporation for fabricating photovoltaic solar 
cells has been carried out. Mathematical models describing the mass 
flows, molecular beam distributions, and film growth kinetics of 
CdTe and HgCdTe deposition have been developed and verified in 
laboratoy-scale experiments. Small-area CdTe/CdS photovoltaic 
devices having efficiencies of 6% were fabricated. Verified mathe- 
matical models were used to design large-scale evaporation sources. 
Commercially available architectural glass coating equipment can 
be adapted for large-area deposition of CdTe/CdS thin films in an 
in-line process for economically fabricatig thin-film CdTe/CdS 
photovoltaic modules. 


308 (TVA/ONRED/LER—86/25) Three decades and 
a new generation. Emory River Land Company status of man- 
agement, 1984, Bean, S.D.; Faust, E. (Tennessee Valley Au- 
thority, Norris (USA). Div. of Land and Economic Re- 
sources). 1986. 19p. NTIS, PC A02/MF A01. File Number 
DE87900044. 

Three decades have elapsed since 1954 when forest manage- 
ment was initiated on Emory River Land Company properties in 
Morgan County, Tennessee. It was at this time an agreement was 
entered into by the Tennessee Valley Authority, University of Ten- 
nessee Extension Service, and Ford, Faust and Cheeley (Emory 
River Land Company) to demonstrate the value of intensive forest 
management. The 1954 inventory revealed a depleted timber stand 
averaging only 2400 board feet to the acre with 70% of the volume 
in poor vigor trees. The 1964 reinventory revealed marked 
progress. The average volume per acre had increased to 3300 board 
feet; and the volume of yellow-poplar, white oak, and other pre- 
ferred species was increasing. In 1974 the property reached a high 
point of development. That reinventory showed an average volume 
of 4100 board feet per acre. Volume of preferred species was up to 
62%, and the average number of cull trees was only three per acre. 
The 1984 reinventory disclosed an average volume of 6073 board 
feet per acre. This report updates and summarizes forest manage- 
ment progress on the property over the last 10 years. 1 fig., 8 tabs. 


309 Characterization of the heavily doped emitter and 
junction regions of silicon solar cells using an electron beam. 
Luke, K.L.; Cheng, L. (Department of Physics-Astronomy, 
California State University, Long Beach, California 90840; 
Jet Propulsion Laboratory, California Institute of Technolo- 
gy, Pasadena, California 91109). Journal of Applied Physics; 
60: No. 7, 2589-2595(1 Oct 1986). 

The electron-beam-induced-current (EBIC) technique is ap- 
plied to the investigation of heavily doped emitter and junction re- 
gions of silicon solar cells via the beam specimen configuration in 
which the junction is parallel to the surface and the beam is perpen- 
dicular to it. It is demonstrated that this technique is very well 
suited to the investigation of the emitter and junction regions. Even 
though the experimental EBIC data are collected under three-di- 
mensional conditions, it is shown analytically with the help of two 
numerical examples that the solutions obtained with one-dimension- 
al numerical modeling are adequate. EBIC data for bare and oxide- 
covered emitter surfaces are measured and compared with theory. 
Good agreement is obtained when a cell quality factor of 0.89 is 
assumed, thus suggesting that —11% of the collected carriers re- 
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combined in the cell depletion region. This result is similar to 
Possin’s finding that there was evidence for —10% of recombina- 
tion in the junctions of some of his silicon diodes with very shallow 
junctions [J. Appl. Phys. 50, 4033 (1979)]. It appears that further 
improvement of the solar cell conve-sion efficiency is possible if we 
can consistently make cells with an unity cell quality factor. The 
improvement in collection efficiency when an emitter surface is 
covered with an —100-A SiOz film varies with beam energy. For a 


cell with a junction depth of 0.35 ym the improvement is —54% at 
2 keV. 


310 Copper indium diselenide for photovoltaic applica- 
tions. Coutts, T.J.; Kazmerski, L.L.; Wagner, S. New York, 
NY; Elsevier Science Pub. Co., Inc. (1986). 640p. Elsevier 
Science Publishing Co., Inc., 52 Vanderbilt Avenue, New 
York, NY 10017. 

Solar cells utilizing CulnSe/sub 2/ as an absorber are 
amongst only four thin-film device techniques which have demon- 
strated conversion efficiencies greater than 10%. However, it can 
be argued that less is known at a fundamental level about CulnSe/ 
sub 2/ than about the other thin-film absorbers which have exceed- 
ed this milestone. This lack of basic information has proved to be 
problematic and may be the major cause limiting cell improvement. 
This book comprises a collection of papers devoted to CulnSe/sub 
2/, grouped in four sections on: single crystals, think polycrystalline 
films, characterization, and devices. 


311 Post fabrication modification of polysilicon IC ele- 
ments. Ginley, D.S.; Hellmer, R.P. (Sandia National Labs., 
Org. 1154, Albuquerque, NM 87185). pp 402 of Proceedings 
of the 1986 Spring meeting of the Electrochemical Society. 
Pennington, NJ; The Electrochemical Society (1986). 
(CONF-860540—). Contract AC04-76DP00789. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Monatomic hydrogen plasmas have shown considerable utili- 
ty in passivating the electronic defects thought to be caused by 
dangling bonds in polysilicon. In the case of polycrystalline silicon 
solar cells treatments with a Kaufman ion source or DC plasma 
have resulted in significant efficiency improvements and the tech- 
nique is being commercialized for the treatment of ribbon cells. 
One of the first observations of the effectiveness of the passivation 
process was that the conductivity of large grain polysilicon samples 
increased significantly upon treatment. This is due to the fact that 
the density of electrically active grain boundary states is substantial- 
ly decreased upon treatment with the monatomic hydrogen. In this 
paper the authors discuss the development of a new passivation 
technique employing a medium pressure RF discharge to treat po- 
lysilicon resistor elements on completely fabricated and coated IC's. 
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312 (DOE/ET/20624—T14) Sky Harbor Photovoltaic 
Concentrator Project. Phase III. First forty-two months of 
operation. Final technical report. Lepley, T. (Arizona Public 
Service Co., Phoenix (USA)). 20 Oct 1986. Contract AC04- 
80ET20624. 82p. NTIS, PC A05. File Number 
DE87001406. 

The photovoltaic (PV) arrays in service at the Sky Harbor 
Photovoltaic Project are Martin Marietta Corp. first-generation 
concentrators. The nameplate rating of the array field is 225 kW. 
This report describes operating experience at Sky Harbor. During 
the first three years a number of hardware-related problems oc- 
curred. These included an unreliable inverter, problems with the 
array drive mechanisms, moisture inside the concentrator modules, 
etc. Modifications have been made (for example, the inverter was 
replaced with a more reliable unit), and the reliability of the system 
has improved to the point that the system now operates unattended. 
The report also addresses the operating performance from the per- 
spective of an electric utility. An important lesson learned is that 
the system nameplate rating is inappropriate for estimating the 
power the system can be expected to produce during utility peak 
load periods. None of the problems noted at Sky Harbor are con- 
sidered to be significant barriers to the successful development and 
implementation of concentrator-type photovoltaic systems. 
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1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 290, 291 


313 (DOE/SF/10499—T144) Plant maintenance/train- 
ing manual (RADL Item 2-37). Section 2: stationary appara- 
tus. Revision. (McDonnell Dou; Astronautics Co., Hun- 
Beach, CA (USA)). 1982. Contract AC03- 
79SF10499. 745p. (STMPO—231; SAN—0499-82-Rev.; 
MDC-G—9705-Rev.). NTIS, PC A99. File Number 
DE86000660. 
This manual stationary apparatus involved with the Barstow 
Solar Pilot Plant. The apparatus includes heat exchangers, receiver 
panels, heaters, dryers, sewage treatment plant, tanks condensers, 
auxiliary boilers, deaerators, desuperheaters, demineralizers, expan- 
sion joints, separators, filters and strainers. (BCS) 


314 (DOE/SF/10499—T167) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. Master control system as-built drawings (RADL Item 6- 
5). Volume 5: interlock logic system (ILS). (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA)). 
Sep 1982. Contract AC03-79SF10499. 403p. (STMPO—257; 
SAN—0499-86-Vol.5; MDC-H—0130-Vol.5). NTIS, PC 
A18/MF AOI; 1; GPO Dep. File Number DE86001397. 

The as-built configuration of the master control system of 
the Barstow Solar Pilot Plant is presented. The interlock logic 
system is documented. (BCS) 


315 Solar thermal engine systems using two stage con- 
centrators. Kritchman, E. (Univ. of of Chicago, IL). Solar 
Energy; 31: No. 5, 449-453(1983). Contract FG02- 
79ETO00089. 

The overall efficiency of a system including a solar parabo- 
loidal concentrator augmented by a new type of nonimaging second 
stage concentrator (shaped like the bell of a trumpet) and coupled 
to a heat engine is investigated. Typically, a relative increase of 
10% in system efficiency was found due to the second stage. 


1409 Solar Thermal Utilization 


316 (DOE/CS/30346—1) [Passive solar commercial 
buildings design assistance and demonstration]. Final report. 
Aronson, S.J.; Ferrante, R.G.; Hlafter, J. (Harrison Fraker 
Architects/Princeton Energy Group, NJ (USA); Princeton 
Univ., NJ (USA). Office of Physical Planning). 1986. Con- 
tract FC02-80CS30346. 33p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87000504. 

The architectural program was to retrofit the School of Ar- 
chitecture and Urban Planning (SAUP) at Princeton University for 
energy conservation. The Office of Physical Planning (owner) was 
interested in cost effective ways of reducing energy consumption, 
while the Dean of the SAUP was concerned about improving the 
poor thermal and luminous environment of the existing drafting stu- 
dios. The architect and solar designer for the project (Harrison 
Fraker, Architects) felt that the building could be retrofitted to take 
advantage of natural energy potentials of the climate to provide a 
major portion of the heating and lighting, and demonstrate the rele- 
vant principles to building users (primarily architecture students). 
The goal of the program has been achieved by combining a strong 
“defensive” strategy of dynamic ENERGY CONSERVATION 
with a very selective and controlled “offensive” strategy of simple 
direct gain PASSIVE SOLAR heating combined with good DAY- 
LIGHTING principles. 


317 (ETSU-L—19) UK solar heating and cooling pro- 
gramme, 1986. TEA SHAC workshop on national pro- 
grammes. Long, G. (UKAEA Atomic Energy Research Es- 
tablishment, Harwell. Energy Technology Div.). Apr 1986. 
10p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87750290. 

The UK Department of Energy's R and D Programme on 
Passive Solar Design now entering its third phase is reviewed. The 
first phase was concerned primarily with assessment studies and 
these provided encouragement that simple passive solar design fea- 


ERA-12/1/ 50 


tures in houses could be effective, economic and affordable. The 
second phase was concerned with consolidating that view and pro- 
viding hard information on which both future developments and 
practical applications could be based. In the present phase the em- 
phasis is increasingly being placed on disseminating information in a 
form accessible to and useable by designers, on publicising the at- 
tractive features of passive solar design and on broadening the tech- 
nological base to cover other applications (such as non-domestic 
buildings) and more sophisticated approaches (e.g. sun spaces and 
conservatories). 


318 (ETSU-S—1137(©) oo a panels - 
passive solar heating facility for existing houses (for tesey 
Technology Support Unit). (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Energy Technology T = 
Dec 1985. 58p. British Library Lending Div., Boston S 
Wetherby. 

hon air panels of the type developed by Professor 
Barra of Laboratory for Information Food and Energy were in- 
stalled in a 1930's semi-detached, two storey house at Maple Cross, 
Watford. Computer modelling was used to optimize the design of 
the panels and also to generate theoretical data. Experimental data 
was collected in this field trial during the winter 1983/1984, to de- 
velop a preliminary understanding of the system feasibility and reli- 
ability in the UK. The panel efficiency was measured as 25-45%. 
Assessment of the effectiveness of the store in moderating internal 
temperatures could not be assessed quantitatively as no records 


were collected on the use of auxiliary heat or occupancy behav- 
iour. 


319 (ETSU-S—1137(a)) Review of experience with 
solar thermosyphon air panels in the USA. Addendum to a 
solar passive system for existing houses (for Energy Technol- 
ogy Support Unit). (UKAEA Atomic Energy Research Es- 
tablishment, Harwell. Energy Technology Div.). Dec 1985. 
28p. British Library Lending Div., Boston Spa, Wetherby. 

A review of thermosyphon air systems was made by means 
of a desk study of papers gathered in the UK and in the USA and 
by visiting the main USA laboratories working on thermosyphon 
air panels. The information collected shows that these systems have 
been used as a retrofit technique to enhance the energy efficiency 
of existing residential commercial buildings by supplying a percent- 
age of solar energy and have also achieved some popularity in new 
constructions in the past decade. Design guidance range of applica- 
tions and cost, hardware availability and user reactions are outlined. 


320 (Juel-Spez—346) SOLARYS - an interactive model 
for solar systems simulation. Pt. 1 and 2. Wensierski, P.W. 
ee ae Juelich G.m.b.H. (Germany, F.R.). 

er mtg, ystemforschung und Technologische 
Envoiokiens ¢ )). Feb 1986. 248p. (in German). NTIS 
(US Sales Only), All/MF AOl. File Number 
DE87750065. 

Part 1 of the report presents an outline of the general struc- 
ture of the program package as well as categories for its classifica- 
tion within the range of existing programs. The mathematical treat- 
ment of dynamic and stationary systems of equations is described. 
The description of the module structure and the types of variables 
is a basis for correct use of the available modules and for the pro- 
gramming of the user’s own new modules. Part 1 closes on a de- 
scription of the necessary procedures and interactive commands. 
Part 2 contains the physical equations of the available modules as 
well as the input and output variables. As a rule, the module de- 
scriptions are preceded by a general discussion of the problems in- 
volved in order to enable the user to understand the modules and 
apply them correctly. 


321 (LBL—20202) Solar Energy Program. FY 1985 
annual report. Cairns, E.J.; Wahlig, M.A. (Lawrence Berke- 
ley Lab., CA (USA). Applied Science Div.). Aug 1986. 
Contract AC03-76SF00098. 42p. NTIS, PC A03, A0l; 
GPO Dep. File Number DE87000185. 

Accomplishments are reported in the areas of: passive heat- 
ing, cooling, and lighting of buildings; research on new optical ma- 
terials and on modifications of existing materials; active solar cool- 








ing; biological oxidations and bioenergetic studies on the photo- 
chemical conversion of solar energy; direct radiant heating of small 
particle suspensions, and high temperature ceramics development 
using the Sol-Gel process. The passive research and development 
effort includes experimental buildings, natural lighting, and climate 
analysis. Optical materials studied include glass and plastic sub- 
strates, low-conductance high-transmittance glazings, optical 
switching processes and materials. The active cooling activities in- 
clude active solar cooling of the building which houses LBL’s 
HILAC. (LEW) 


(PB—86-223849/XAB) Solar energy for wood 
collection with supplemental 


.L. (Forest Service, Madison, WI (USA). 
Forest Products Lab.). 1986. 85p. (FSRP-FPL—477). NTIS, 
PC A0S/MF A01. 

In order to judge solar drying on a more quantitative basis, 
the Forest Products Laboratory has developed a computer analysis 
for calculating the energy demands in the restricted cases of direct 
and indirect solar wood dryers using supplemental energy. Calcu- 
lated energy balances are reported including percent fuel savings 
compared to the net energy used in conventional dryer operation. 
Six dryer sizes are considered. Seasonal variation of performance is 
noted for each of 12 months, in 96 locations throughout the United 
States. Also discussed is variation of cover thermal properties as 
these influence the effectiveness of operation. The report attempts 
to organize these economic elements so that the reader can make 
reasonable choices for any wood-drying requirements. 


$23 (PB—86-225729/XAB) Vail Pass solar-heated rest 
area, Final report. Woodham, D.B. (Colorado Dept. of 
Highways, Denver (USA). Div. of Transportation Plan- 
ning). Mar 1986. 37p. NTIS, PC A03/MF AO1. 

The Vail Pass rest area building was designed and construct- 
ed to investigate the feasibility of using solar energy to provide 
heat for a public facility of this type. The solar-heating system uses 
air as the transfer medium, and a rock bin for storage of heat. Air- 
circulating fans control the movement of the air through the 
system. 


324 (PB—86-226214/XAB) Do-it-yourself low-cost 
solar-hot-air-collector design book. Final report, April 1983- 

1985. Bumpus, P.; Croteau, R. (Illinois Dept. of 
Energy and Natural Resources, Springfield (USA). Div. of 
Energy and Environmental Affairs). Dec 1985. 26p. NTIS, 
PC A03/MF AO1. 

The book contains a detailed step-by-step instruction manual 
on how to assemble a 4’ X 8’ wood collector with a domestic hot- 
water option. A complete material list of all components necessary 
to fabricate a solar hot-air-collector are included in the text. The 
book also contains actual performance and computer-simulated per- 
formance of a site-built solar hot-air collector. 


325 (PB—86-228269/XAB) Promotion of solar-water- 
heating systems: a review. Final report. (Synergy Applied 
Research Ltd., Wellington (New Zealand)). Dec 1985. 58p. 
NTIS, PC E04/MF E01. 

The objectives of the study were to assess the effectiveness 
of the promotion of domestic solar water heaters in New Zealand 
and, more specifically, to evaluate the effectiveness of the interest- 
free loan scheme for solar-water-heating systems. 


$26 (SERI/TR—253-2866) Testing and analysis of im- 
mersed heat exchangers. Farrington, R.B.; Bingham, C.E. 
(Solar Energy Research Inst., Golden, CO (USA)). Aug 
1986. Contract AC02-83CH10093. 86p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE86010742. 

The objectives were to determine the performance of four 
immersed, “supply-side” heat exchangers used in solar domestic- 
hot-water systems; to examine the effects of flow rate, temperature 
difference, and coil configuration on performance; and to develop a 
simple model to predict the performance of immersed heat ex- 
changers. We tested four immersed heat exchangers: a smooth coil, 
a finned spiral, a single-wall bayonet, and a double-wall bayonet. 
We developed two analytic! models and a simple finite difference 
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model. We experimentally verified that the performance of these 
heat exchangers depends on the flow rate through them; we also 
showed that the temperature difference between the heat 
exchanger’s inlet and the storage tank can strongly affect a heat 
exchanger’s performance. We also compared the effects of the heat 
exchanger’s configuration and correlated Nusselt and Rayleigh 
numbers for each heat exchanger tested. The smooth coil had a 
higher effectiveness than the others, while the double-wall bayonet 
had a very low effectiveness. We still do not know the long-term 
effectiveness of heat exchangers regarding scale accumulation, nor 
do we know the effects of very low flow rates on a heat 
exchanger’s performance. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 320, 1012 


327 (DOE/AL/21557—T11) pte ro loading 
characteristics of a hemispherical solar concentrator. The 
Chuigtets ilar Boner Pesiest Tak 6. Dunn, J.R. (Texas 
Tech Univ., Lubbock (USA). Dept. of Mechanical Engi- 
neering). Sep 1986. Contract AC04-83AL21557. 29p. NTIS, 
PC A03/MF A01; 1; GPO Dep. File Number DE87002018. 

An experimental study was performed in the Texas Tech 
University Department of Mechanical Engineering subsonic wind 
tunnel to determine the aerodynamic loading characteristics of a 
hemispherical solar concentrator. Measurements were made to de- 
termine drag, lift and yaw force coefficients as a function of Reyn- 
olds number, concentrator - wind geometry and orientation for a 
hemispherical solar concentrator submerged varying amounts in a 
turbulent boundary layer flow. Results were compared to prior 
measurements for a uniform flow field for a hemispherical concen- 
trator and for both parabolic dish and trough collectors. Measure- 
ments were also made to predict vortex shedding frequencies for a 
hemispherical concentrator as a function of Reynolds number and 
orientation. Results of the drag coefficient measurements indicated 
that the effect of submersion in the boundary layer was to reduce 
the drag coefficient with increasing model depth in the boundary 
layer. Similar results were obtained for yaw and lift coefficients. 
Measured coefficients were also generally lower than those found 
in the literature for either parabolic dish or parabolic trough sys- 
tems under similar conditions. Measured vortex shedding frequen- 
cies, as expected, were not dependent on approach Reynolds 
number for the bluff body geometry tested in this effort. However, 
a linear dependence on concentrator tilt angle was identified and a 
correlation established for reduced Strouhal number. Application of 
the correlation to a full scale geometry predicted vortex shedding 
frequencies, .03 to 1.5 H/sub z/, in a range that would be of inter- 
est in the structure design. Site smoke tests for a 65 foot aperture 
diameter concentrator verified these results. 4 refs., 15 figs., 2 tabs. 


328 (LBL—20447) Solar radiant heating of gas-particle 
mixtures. FY 1984 summary report. Hunt, A.J.; Ayer, J.; 
Hull, P.; McLaughlin, R.; Miller, F.; Noring, J.E.; Russo, 
R.; Yuen, W. (Lawrence Berkeley Lab., CA (USA)). 30 Jun 
1986. Contract AC03-76SF00098. 62p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE87000898. 

A literature survey of chemical reactions in or between gases 
and absorbing solids was performed. A number of suitable reactions 
were identified and optical, physical, and chemical data were ob- 
tained for the solids involved. The optical properties of gas-particle 
mixtures were studied by developing computer codes to predict 
their absorption and scattering. A data base was established con- 
taining the optical properties for a variety of candidate particle ma- 
terials. Heat transfer properties of gas-particle mixtures were stud- 
ied and a model was developed to predict energy flows between 
particles and gas. A laboratory program was carried out to verify 
the calculations, measure properties of the gas-particle mixtures, 
gain experience with radiant receiver systems, and to explore high 
flux radiant reactions. 
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329 (SERI/TR—254-2838) Collectors tested in the 


packaged systems program. Farrington, R.B. (Solar Energy 
Research Inst., Golden, CO (USA)). Jun 1986. Contract 
AC02-83CH10093. 46p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number D 86010723. 

The objective was to determine the performance of collec- 
tors developed under the Packaged Systems Program before and 
after a nine-month stagnation period. Two collectors each from 
Contemporary Systems, Inc. (CSI); Honeywell; and Trident 
Energy Systems were tested. We were interested in the relative 
performance of collectors from the same manufacturer and the 
effect of stagnation conditions on collector performance. The ther- 
mal efficiency, incident angle modifier, and time constant of each 
collector were measured before and after a nine-month outdoor ex- 
posure period. The CSI collectors that were tested maintained the 
same or similar optical efficiency after the exposure period. Both of 
them also showed a slight decrease in the collector heat loss factor. 
The initial test results of the Honeywell collectors were quite dif- 
ferent from what Honeywell had expected (higher optical efficien- 
cy, higher heat loss factor), but the results after the exposure test 
test were close to those specified. One of the Trident collectors de- 
veloped a leak near the completion of the initial tests. Although it 
was subjected to the exposure testing, the leaky collector was not 
tested afterward. The collector heat loss factors decreased for all 
five collectors tested after the stagnation period. The collectors did 
not seriously degrade from the stagnation period. 


1420 Heat Storage 


330 (NP—7770019) Instrumentation of a 1000 m? solar 
pond and stability analysis of the gradient layer. Stinnesbeck, 
U. (Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen). 14 Dec 1984. 107p. (In 
German). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87770019. 

A solar pond is a stagnant pond filled with a liquid whose 
density increases from top to bottom as a result of increasing salt 
concentration. Solar ponds are stratified in three layers, i.e. a thin 
convective top layer, a central, thermally insulating layer, and a 
bottom convective layer with the highest salt concentration as heat 
storage layer. Owing to their simple construction, solar ponds have 
rapidly started to compete with conventional collector/storage sys- 
tems. Automation is an important prerequisite for efficient use. This 
involves problems of computer control and monitoring of the three 
zones and problems of system stability control. The author de- 
scribes a method of determining the liquid density directly from 
pressure difference measurements. The application of the mathemat- 
ical criterion of stability of the thermohaline system to a solar pond 
simulation column is investigated in a measuring system which de- 
termines the density of a test body directly from the changes in 
buoyancy. 


15 GEOTHERMAL ENERGY 


331 (SAND—86-1923) Geothermal technology publica- 
tions and related reports: a bibliography, January 1984-De- 
cember 1985. Cooper, D.L. (ed.). (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 64p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE87000900. 

Technological limitations restrict the commercial availability 
of US geothermal resources and prevent effective evaluation of 
large resources, as magma, to meet future US needs. The US De- 
partment of Energy has asked Sandia to serve as the lead laborato- 
ry for research in Geothermal Technologies and Magma Energy 
Extraction. In addition, technology development and field support 
has been provided to the US Continental Scientific Drilling Pro- 
gram. Published results for this work from January 1984 through 
December 1985 are listed in this bibliography. 
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1502 Geology And Hydrology Of Geothermal Systems 


332 (LBL—21459) Faults and gravity anomalies over 
the East Mesa hydrothermal-geothermal system. Goldstein, 
N.E.; Carle, S. (Lawrence Berkeley Lab., CA (USA). Earth 
Sciences Div.). May 1986. Contract AC03-76SF00098. 9p. 
(CONF-860926—13). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86016094. 

From Geothermal Resources Council annual meeting; Palm 
Springs, CA, USA (29 Sep 1986). 

Detailed interpretations of gravity anomalies over geother- 
mal systems may be extremely useful for mapping the fracture or 
fault systems that control the circulation of the thermal waters. 
This approach seems to be particularly applicable in areas like the 
Salton Trough where reactions between the thermal waters and the 
porous sediments produce authigenic-hydrothermal minerals in suf- 
ficient quantity to cause distinct gravity anomalies at the surface. A 
3-D inversion of the residual Bouguer gravity anomaly over the 
East Mesa geothermal field was made to examine the densified 
volume of rock. We show that the data not only resolve a north- 
south and an intersecting northwest structure, but that it may be 
possible to distinguish between the active present-day hydrothermal 
system and an older and cooler part of the system. The densified 
region is compared spatially to self-potential, thermal and seismic 
results and we find a good concordance between the different geo- 
physical data sets. Our results agree with previous studies that have 
indicated that the main feeder fault recharging the East Mesa reser- 
voir dips steeply to the west. 


333 (LBL—21499) Update of the hydrogeologic model 

of the Cerro Prieto field based on recent well data. Halfman, 
S.E.; Manon, A.; Lippmann, M.J. (Lawrence Berkeley Lab., 

CA (USA). Earth Sciences Div.). 1986. Contract AC03- 
76SF00098. 10p. (CONF-860926—14). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000057. 

From Geothermal Resources Council annual meeting; Palm 
Springs, CA, USA (29 Sep 1986). 

The hydrogeologic model of the Cerro Prieto geothermal 
field in Baja California, Mexico has been updated and modified on 
the basis of geologic and reservoir engineering data from 21 newly 
completed wells. Previously, only two reservoirs had been discov- 
ered: the shallow a reservoir and the deeper 8 reservoir. Recently, 
three deep wells drilled east of the main wellfield penetrated a third 
geothermal reservoir (called the y reservoir) below the sandstones 
corresponding to the B reservoir in the main part of the field. The 
new well data delimit the 8 reservoir, confirm the important role of 
Fault H in controlling the flow of geothermal fluids, and enable us 
to refine the hydrogeologic model of the field. 


334 (LBL—21935) Numerical studies of gravity effects 
in two-phase reservoirs. Bodvarsson, G.S.; Cox, B.L. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1986. Contract 
AC03-76SF00098. 12p. (CONF-860926—15). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87000316. 

From Geothermal Resources Council annual meeting; Palm 
Springs, CA, USA (29 Sep 1986). 

Numerical studies are performed to investigate the effects of 
localized feed zones on the pressure transients in two-phase reser- 
voirs. It is shown that gravity effects can significantly affect the 
pressure transients, because of the large difference in the density of 
liquid water and vapor. Pressure transients for shallow and deep 
feed zones and the resulting fluid flow patterns are discussed. 


335 (LBL—22047) Numerical models for the evalua- 
tion of geothermal Bodvarsson, G.S.; Pruess, K.; 
Lippmann, M.J. (Lawrence Berkeley Lab., CA (USA). 
Earth Sciences Div.). Aug 1986. Contract AC03- 
76SF00098. 28p. (CONF-8608124—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87000128. 

From International meeting on geothermics and geothermal 
energy; Guaruja, Brazil (10 Aug 1986). 

We have carried out detailed simulations of various fields in 
the USA (Bada, New Mexico; Heber, California); Mexico (Cerro 
Prieto); Iceland (Krafla); and Kenya (Olkaria). These simulation 
studies have illustrated the usefulness of numerical models for the 













overall evaluation of geothermal systems. The methodology for 
modeling the behavior of geothermal systems, different approaches 
to geothermal reservoir modeling and how they can be applied in 
comprehensive evaluation work are discussed. 
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336 (LBL—21711) Lack of immediate effects from the 
1979-80 Imperial and Victoria on the exploited 
Cerro Prieto reservoir. Truesdell, A.H.; Lipp- 
mann, M.J. (Geological Survey, Menlo Park, CA (USA); 
Lawrence Berkeley Lab., CA (USA). Earth Sciences Div.). 
Jun 1986. Contract AC03-76SF00098. 1lp. (CONF- 
860926—12). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000050. 

From Geothermal Resources Council annual meeting; Palm 
Springs, CA, USA (29 1986). 

In 1979-1980 two large earthquakes of local magnitude (M/ 
sub L/) greater than 6.0 occurred near the Cerro Prieto geothermal 
field. It has been suggested that related to these seismic events 
there was an abrupt temperature increase in the wells completed in 
the shallow (alpha) reservoir. A careful study of the geochemistry 
of the produced fluids, as well as a cursory reservoir engineering 
analysis, cannot confirm either the data or the hypothesis of a mas- 
sive influx of hot water into the system related to those events. Our 
study shows that the cold water recharge of the alpha reservoir in 
response to the production-induced drawdown continued, unaffect- 
ed by the two earthquakes. 


1508 Geothermal Power Plants 


337 (DOE/R0/00077—T1) Performance evaluation of 
Ormat unit at Wabuska, Nevada. Final Culver, G. 


report. 
(Oregon Inst. of Tech., Klamath Falls (USA). Geo-Heat 


Center). Jul 1986. Contract FG07-79R000077. 141p. NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE87001438. 

Three nominal 24 hour tests under summer, winter and 
spring weather conditions, were run on an Ormat geothermal 
binary power generation machine. The machine, located at TAD’s 
Enterprises in Wabuska, Nevada is supplied with approximately 830 
gpm of geothermal water at 221°F and has two spray cooling 
ponds. During the tests, temperature, pressure, and flows of geo- 
thermal water, freon, cooling water and instantaneous electrical 
production were recorded hourly. At least once during each test, 
energy consumption of the well pump, freon feed pump and cool- 
ing water pumps were made. Power output of the machine is limit- 
ed by spray pond capacity. Net output ranged from 410.2 kW 
during summer conditions when cooling water was 65°F to 610.4 
kW during winter conditions when cooling water was 55°F. Net 
resource utilization ranged from 1.005 Whr/lb during the summer 
test to 1.55 Whr/lb during the winter test. Spray pond performance 
averaged 63% for the fall and winter tests. Availability of the 
Ormat unit itself during the eight month test period was generally 
good, averaging 95.5%. Overall system availability, including well 
pumps, cooling system and electric grid was somewhat less - aver- 
aging 83%. 


338 (EPRI-AP—4718) Rotary separator-turbine. Sum- 
mary report. Final report. Hughes, E.E. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Transamerica Delaval, 
Inc., Santa Monica, CA (USA). Biphase Energy Systems; 
Utah Power and Light Co., Salt Lake City (USA)). Aug 
1986. 76p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920071. 

The rotary separator turbine (RST) is a machine that pro- 
duces power from the expansion of a two-phase working fluid and 
discharges separate streams of liquid and vapor. EPRI has support- 
ed the evaluation and development of the RST in order to en- 
chance the performance of direct-flash geothermal power systems. 
The EPRI project confirmed that an RST upstream of a steam tur- 
bine can increase the power output from a given flow of geother- 
mal liquid by 20%. This report describes the concept, the 20-kWe 
experimental RST, the field test results from three sites where the 
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20-kWe unit was operated, the 1.6-MWe commercial prototype 
RST, the field test results from 4000 hours of operation of the 1.6- 
MWe RST, the first commercial RST power system designs and 
orders, and the application of the RST to high-temperature geo- 
thermal resources. Both commercial designs use the same standard- 
ized RST to develop 20% extra power output from the liquid dis- 
charged from a conventional steam separator, resulting in a 7% in- 
crease in total power output from the complete double-flash config- 
uration. 
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339 (PNL—5991) Field tests to determine scaling tend- 
ency of some moderate-temperature geothermal brines. Ro- 
bertus, R.J.; Sullivan, R.G.; Shannon, D.W. (Pacific North- 
west Lab., Richland, WA (USA)). Sep 1986. Contract 
AC06-76RL01830. 90p. NTIS, PC A05/MF AOl1; 1; GPO 
Dep. File Number DE86016089. 

Several field tests were completed to determine the scaling 
tendency of moderate-temperature geothermal brines. Data were 
taken on the Heber as well as the East Mesa Known-Geothermal- 
Resources-Areas (KGRA's). The test results most directly benefit 
the Heber Geothermal Binary Demonstration Plant, but some have 
been generalized to be useful for other moderate-temperature (302 
to 460°F [150 to 239°C]) geothermal reservoirs also. Field experi- 
ments determined conditions under which calcite, silica, and metal 
sulfides are likely to form. The calcite tests determined pressures 
which must be maintained to prevent gas-breakout and ensuing cal- 
cite deposition. Required pressures varied from one reservoir to the 
next and were strong functions of non-condensable gas content. 
The brine cooling tests tried to quantify the amount of silica which 
would drop out of the Heber brine by incrementally cooling it 
below a design set point of 150°F (66°C). The conclusion was that 
no detectable increase in silica occurred in times relevant to plant 
operations when the brine was cooled to 120°F (49°C). Although 
the cooling tests showed no detectable increase in silica formation, 
other materials did form in small amounts. The list includes magne- 
tite (FesOx), calcite (CaCOs), and mixtures of lead, zinc, and arsenic 
sulfides. Even for the lowest outlet temperature (120°F) the partic- 
ulate loading increased only about 50% over inlet conditions. Thus, 
for the Heber brines, the majority of material entering an injection 
well comes in the form of sand from the production wells. This 
same conclusion was supported by earlier work on the East Mesa 
KGRA. 
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340 (DOE/ER/13100—T1) Advective-diffusive/disper- 
sive transport of chemically reacting species in hydrothermal 

Final report, FY83-85. Lichtner, P.C.; Helgeson, 
H.C. (California Univ., Berkeley (USA). Dept. of Geology 
and Geophysics). 20 Jun 1986. Contract AS03-83ER13100. 
67p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE87000011. 

A general formulation of multi-phase fluid flow coupled to 
chemical reactions was developed based on a continuum descrip- 
tion of porous media. A preliminary version of the computer code 
MCCTM was constructed which implemented the general equa- 
tions for a single phase fluid. The computer code MCCTM incor- 
porates mass transport by advection-diffusion/dispersion in a one- 
dimensional porous medium coupled to reversible and irreversible, 
homogeneous and heterogeneous chemical reactions. These reac- 
tions include aqueous complexing, oxidation/reduction reactions, 
ion exchange, and hydrolysis reactions of stoichiometric minerals. 
The code MCCTM uses a fully implicit finite difference algorithm. 
The code was tested against analytical calculations. Applications of 
the code included investigation of the propagation of sharp chemi- 
cal reaction fronts, metasomatic alteration of microcline at elevated 
temperatures and pressures, and ion-exchange in a porous column. 
Finally numerical calculations describing fluid flow in crystalline 
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rock in the presence of a temperature gradient were compared with 
experimental results for quartzite. 


341 (LA—10806-MS) Physicochemical basis of the Na- 
K-Ca geothermometer. Janecky, D.R.; Charles, R.W.; Bay- 
hurst, G.K.; Benjamin, T.M. Alamos National Lab., 
NM (USA)). Aug 1986. Contract W-7405-ENG-36. 1 1p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87000805. 

Regular changes in solution composition were observed ex- 
perimentally during granite reaction with dilute NaCl (+CaCl) so- 
lutions; these changes closely follow the empirical Na-K-Ca geoth- 
ermometer relationship. Initial minerals forming the granite (quartz, 
plagioclase, K-feldspar, and biotite) were etched by the reactions. 
Alteration phases formed include calcium-zeolite at <300°C, feld- 
spar overgrowths at >300°C, and minor amounts of clay and calc- 
silicate at all temperatures. Amphibole overgrowths were also 
found at 340°C. Quartz is near saturation in all experiments, and 
preliminary calculations of aqueous species distributions and miner- 
al affinities indicate that the solutions achieve super-saturation with 
feldspars as the temperature increase. A consistent variation attrib- 
utable to pH differences was observed in the empirical geothermo- 
meter relationship for all experimental data. At 340°C, the experi- 
mental solutions appear to have deviated slightly from the empiri- 
cal Na-K-Ca relationship. Such deviations may also be found in nat- 
ural systems that attain such temperatures. 
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342 Measured wind turbine generator wake character- 
istics. Baker, R.W.; Walker, S.N. (Wind Resource Assess- 
ment Lab., Dept. of Atmospheric Sciences, Oregon State 
Univ., Corvallis, OR). pp 24-29 of Wind power 85. Alexan- 
dria, VA; American Wind Energy Association (1985). 
(CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

This paper will describe the wake velocity deficits measured 
using kite anemometers behind the 2500 kW MOD-2 WTG's at the 
Goodnoe Hills test facility. Numerous measurements were taken in 
1982 and 1984 under various wind speed and turbine operating con- 
ditions. The hub height (61 m (200 ft.) wake velocity deficits were 
measured both in the crosswind (crosswake) and downwind (wake 
centerline) locations. Wake velocity deficit zones were constructed 
for various wind turbulence levels. The calculated wake deficits 
were compared to those measured by other researchers as well as 
to those calculated from the downwind turbine power loss studies 
done at the Goodnoe test facility. Significant findings included: 
Under steady (non-turbulent) winds a significant wake velocity def- 
icit zone extended to at least 9 rotor diameters (D) downwind; 
Under well mixed turbulent conditions the wake decayed much 
more rapidly with downwind distance and was generally indistin- 
guishable beyond 7D. 
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343 (DOE/AL/21488—T1) Programmatic equipment 
grant. Final report. (California State Office of Appropriate 
Technology, Sacramento (USA)). [1986]. Contract FG04- 
82AL21488. 12p. NTIS, PC A02. File Number 
DE87000617. 

The referenced grant was received by the State of Califor- 
nia, Office of Planning and Research, Office of Appropriate Tech- 
nology (OAT) in January 1983. Its purpose was to transfer a sur- 
plus wind powered generator from the US Department of Energy 
to the State of California, in furtherance of research and develop- 
ment activities associated with the Federal Wind Energy program. 
The proposal accepted was submitted by the Desert Studies Con- 
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sortium of California State University, Fullerton. This proposal is 
attached. OAT entered into a contractual agreement with Califor- 
nia State University, Fullerton in February 1983. Under the terms 
of this agreement (which is attached) the University agreed to 
accept the equipment for demonstration use. The generator was in- 
stalled on a 30 foot tower at the Desert Studies Center in early 
1986 and will be placed into full operation in the fall of 1986. At 
the present time, it appears to be in operational condition and ready 
for use. The report of the Desert Studies Consortium is attached. 


344 (DOE/CE/15279—T1) Build, install and demon- 
ee oo ee tees ae cee an 
First quarterly technical progress report. Avery, D.E. (AV- 
YO, Inc., Kaneohe, HI (USA)). 11 Sep 1986. Contract 
FG01- 86CE15279. 16p. NTIS, PC A02. File Number 
DE86015524. 

The purpose of this research is to adapt standard 14 ft. 
Dempster Windmill parts for use with the Variable Stroke Control, 
or VSM and a new and improved gear drive. Photographs and 
design drawings are included. 20 figs. (DWL) 


345 (DOE/NASA/20320—71) Summary of NASA/ 
DOE aileron-control development program for wind turbines. 
Miller, D.R. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1986. 
Contract AI01-76ET20320. 24p. (NASA-TM—88811; 
CONF-860201—4-Summ.). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015961. 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 

This paper will briefly trace the development of aileron-con- 
trol for wind turbines. Then selected wind tunnel test results and 
full-scale rotor test results will be presented for various types of ai- 
lerons. Finally, the current status of aileron-control development 
will be discussed. Aileron-control was considered as a method of 
rotor control for use on wind turbines based on its potential to 
reduce rotor weight and cost. Following an initial feasibility study, 
a 20 percent chord aileron-control rotor was fabricated and tested 
on the NASA/DOE Mod-0 experimental wind turbine. Results 
from these tests indicated that the 20 percent chord ailerons regu- 
lated power and provided overspeed protection, but only over a 
very limited windspeed range. The next aileron-control rotor to be 
tested on the Mod-0 had 38 percent chord ailerons and test results 
showed these ailerons provided overspeed protection and power 
regulation over the Mod-0’s entire operational windspeed range. 


346 oS a Development and eens 
stration of a VAWTPOWER 250 wind turbine. Final 

March 1985-January 1986. Vosburgh, P.N. (Vawtpower 
Inc., Rio Rancho, NM (USA)). Jun 1986. 177p. 

A09/MF AOl. 

A larger, more-powerful and more-cost-competitive vertical- 
axis wind turbine rotor was developed, fabricated, installed, instru- 
mented, and tested. Starting with VAWTPOWER's commercially 
available VAWTPOWER 185 Wind Turbine (rated 185 kW at 37 
mph), this project evolved a rotor that will enhance product per- 
formance (annual energy from conversion of winds averaging 18-20 
mph) by over 38% while increasing installed cost less than 15%. 
Reliability is improved. Maintenance is made easier. Assembly and 
installation procedures are simpler and expected to be less costly. 
The increase in productivity almost exactly balances the effect on 
internal rate of return on investment of the loss of the 15% federal 
energy tax credit, which expired at the end of 1985. The new 
ROTOR is 36% larger than the commercial product, but rotor 
blade stresses are substantially reduced by improved ROTOR ge- 
ometry and avoidance of operation at excitation resonant frequen- 
cies. Initial testing of the prototype has confirmed the lower 
stresses as well as the accuracy of power projections in winds up to 
33 mph. Installed on the existing VAWTPOWER 185 POWER- 
HOUSE, the new ROTOR is controlled to shut down at a wind- 
speed of 33 mph to keep the higher performance ROTOR from 
overpowering the brakes, transmission and generator. 
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347 A of turbulence at the wind turbine rotor. 


primer 
Connell, J.R. (Pacific Northwest Lab., Richland, WA). pp 
57-66 of Wind power 85. Alexandria, VA; American Wind 
Energy Association (1985). (CONF-850834—). 
From WINDPOWER ‘85; San Francisco, CA, USA (27 
Aug 1985). 


wind turbine fatigue problems are caused by the turbu- 
lent wind, and there is an engineering need to understand both 
qualitatively and quantitatively the characteristics of the wind that 
are causing untimely damage to wind turbine components. To meet 
this need, the paper describes, in simple terms, turbulent motion: 
where it is generated and how it changes with the differences in 
terrain, height above the ground, meteorological conditions, time, 
and distance from its source. The character of the turbulent wind as 
it is experienced at points on a rotating rotor blade is also exam- 
ined. Some ways in which turbulent wind interacts with a turbine 
rotor to produce fluctuating forces and stresses on turbine compo- 
nents are identified. Stresses calculated or otherwise estimated from 
recent more realistic turbulence information can be much more 
severe than if the new turbulence information is not used in the 
analysis of turbine response. The paper concludes with examples of 
several computational methods and several measurement methods 
of modeling the turbulent wind that loads and stresses turbine 
rotors. 


348 Advanced airfoils for HAWTS. Tangler, J.L.; 
Somers, D.M. (Solar Energy Research Institute, Golden, 
CO). pp 45-51 of Wind power 85. Alexandria, VA; Ameri- 
can Wind Energy Association (1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

A joint research effort involving SERI and Airfoils Incorpo- 
rated is devoted to performance enhancement of horizontal axis 
wind turbines through the development of special purpose airfoils. 
The objective of this effort is to develop airfoil families, for differ- 
ent rotor sizes, that enhance annual energy output at low-to- 
medium wind speeds and provide more consistent operating charac- 
teristics at high wind speeds. Performance enhancement is achieved 
through the use of laminar flow, while more consistent rotor oper- 
ating characteristics at high wind speeds are achieved by tailoring 
the airfoils such that the C/sub Lmax/ is independent of roughness 
effects. Using the Eppler airfoil design code, the first of these air- 
foil families has been designed for a fixed pitch class of machines 
having a 10 to 20 m rotor and constant rpm. Based on analytical 
predictions, the third airfoil family, which consists of a root, out- 
board, and tip airfoil, shows an annual energy increase of 8% to 
10% relative to the NACA 23XXX< series airfoils at a mean annual 
wind speed of 12 mph. Currently, a similar, second airfoil family 
having greater thickness is being designed for machines having a 20 
to 30 m rotor. Both two-dimensional wind-tunnel tests and industry 
cooperative atmospheric tests are being planned and conducted to 
verify the performance characteristics of these two airfoil families. 


349 Airfoil treatments for vertical axis wind turbines. 
Klimas, P.C. (Wind Energy Research Div., Sandia National 
Labs., Albuquerque, NM). pp 39-44 of Wind power 85. Al- 
exandria, VA; American Wind Energy Association (1985). 
(CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

Sandia National Laboratories (SNL) has taken three airfoil 
related approaches to decreasing the cost of energy of vertical axis 
wind turbine (VAWT) systems; airfoil sections designed specifically 
for VAWTs, vortex generators (VGs), and “pumped spoiling.” 
SNL's blade element airfoil section design effort has led to three 
promising natural laminar flow (NLF) sections. One section is pres- 
ently being run on the SNL 17-m turbine. Increases in peak effi- 
ciency and more desirable dynamic stall regulation characteristics 
have been observed. Vane-type VGs were fitted on one DOE/ 
Alcoa 100 kW VAWT. With approximately 12% of span having 
VGs, annual energy production increased by 5%. Pumped spoiling 
utilizes the centrifugal pumping capabilities of hollow blades. With 
the addition of small perforations in the surface of the blades and 
valves controlled by windspeed at the ends of each blade, lift spoil- 
ing jets may be generated inducing premature stall and permitting 
lower capacity, lower cost drivetrain components. SNL has demon- 
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strated this concept on its 5-m turbine and has wind tunnel tested 
perforation geometries on one NLF section. 


350 Measurement and analysis of the wake of a DAF 
500-kW vertical-axis wind turbine. Buck, J.W.; Renne, D.S. 
(Battelle, Pacific Northwest Labs., Richland, WA). pp 19-23 
of Wind power 85. Alexandria, VA; American Wind 
Energy Association (1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

A study of the characteristics of the wake from a DAF 500- 
kW vertical-axis wind turbine was conducted during the spring of 
1984 at Southern California Edison’s Devers substation near San 
Gorgonio Pass, California. Meteorological towers, instrumented 
with Gill-type uvw anemometers, were located upwind, downwind, 
and on either side of the turbine and monitored flow conditions 
both with and without the turbine operating. From the field meas- 
urements, a composite wake structure was developed which shows 
that wake length scales are a function of incoming wind speed, 
with the wake extending farther downwind for higher speeds, de- 
spite stronger mixing processes. The wake, on the average, is ap- 
proximately 120 ft wide at a distance of 3 rotor diameters (D) 
downwind and 240 ft wide at 10 D. Although there is evidence 
that the rotor thrust coefficient governs the strength of the wake 
immediately downwind of the machine, mixing of ambient momen- 
tum into the wake quickly predominates, so that the wake charac- 
teristics at 5 D downwind are influenced primarily by turbulence. 
Near-wake characteristics are observed out to about 3 D, where the 
velocity deficit roughly increases with tip speed ratio. However, at 
high tip speed ratios the turbulent mixing dissipates the near wake 
by the time it reaches the 3-D position (a shorter wake length 
scale). 


351 Structural design considerations of the Sandia 34- 
meter vertical axis wind turbine. Berg, D.E. (Wind Energy 
Research Div., Sandia National Labs., Albuquerque, NM). 
pp 476-482 of Wind power 85. Alexandria, VA; American 
Wind Energy Association (1985). (CONF-850834—). Con- 
tract AC04-76DP00789. 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug oo 

dia National Laboratories, as the lead Department of 

Shania laboratory for Vertical Axis Wind Turbine development in 
the USA, is currently building a 34-meter-diameter research-orient- 
ed Darrieus-type vertical axis wind turbine. This Test Bed will pro- 
vide valuable structural and aerodynamic data on turbine for which 
gravitational effects and stochastic wind loading are expected to be 
significant. Test Bed data will be used to refine our structural and 
aerodynamic codes and extend their validated range to include ma- 
chines up to 34 meters in diameter, at the upper end of the interme- 
diate machine size range (100 kW - 500 kW) which has received a 
great deal of utility company interest. The incorporation of innova- 
tive features such as natural laminar flow airfoils and continuously- 
variable speed operation is expected to yield a significant decrease 
in the cost of energy, compared to current-generation Vertical Axis 
Wind Turbines. This paper briefly summarizes the procedures used 
in designing this machine, examines the innovative features in some 
detail, summarizes the current status of the machine, and presents 
our plans for the initial phase of the structural test program. 


352 The Mod-O large horizontal axis wind turbine re- 
search facility. McDade, J.; Pfanner, H.G. (Sverdrup Tech- 
nology, Inc., Middleburg Heights, OH). pp 546-551 of Wind 
power 85. Alexandria, VA; American Wind Energy Asso- 
ciation (1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

The Mod-O 200 kW wind turbine generator (WTG) located 
near Sandusky, Ohio was the first operational DOE/NASA wind 
power research test facility. It was designed and built by NASA 
Lewis Research Center in Cleveland, Ohio, as part of the Federal 
Wind Energy Program. Its purpose is to develop the technology 
required to solve the problems (engineering, construction, oper- 
ations, and maintenance) that are encountered as wind power is 
used as a viable source of alternative energy. Since its izception in 
1975, the Mod-O has been a valuable research tool and an integral 
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part of the development of horizontal-axis wind turbines. This 
paper describes the Mod-O site, facility, and summarize testing that 
has taken place in the past 10 years of wind power development at 
Plum Brook. 


353 Analyses of tip controlled three-bladed rotor for 
Mod-O test bed. Pintz, A.; Spring, J.W.; Gallo, C.A. (Cleve- 
land State Univ., Cleveland, OH). pp 552-558 of Wind 
power 85. Alexandria, VA; American Wind Energy Asso- 
ciation (1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

Operating regimes were selected for a three-bladed tip con- 
trolled rotor installed on the MOD-O WTG. Analytical predictions 
of rotor performance, blade loads and drive train dynamics were 
the basis for the selection. The analyses were performed on the 
CSU computer using the WIND-II, MOSTAB-WT, and Holzer 
method programs. Rotor speeds between 20 and 40 rpm are permis- 
sible because the high slip generator eliminates the first torsional 
frequency in the drive train. Blade loads are comparable to the 
two-bladed rotor loads and are within the capacity of the test bed. 
Peak power is 150 percent of the two-bladed rotor for the specified 
conditions. Downwind orientation using a coned rotor is optimum 
because the thrust loading is offset by the centrifugal forces. 


354 High performance airfoil final test results. Haus- 
feld, T.E. (Solar Energy Research Institute, Wind Energy 
Research Center, Golden, CO). pp 76-81 of Wind power 85. 
Alexandria, VA; American Wind Energy Association 
(1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

Atmospheric tests were performed at the Wind Energy Re- 
search Center using five sets of wind turbine blades incorporating 
high performance airfoil designs. The airfoil comparison included 
the FX 63-137, AH 79-100C, GO 801, NACA 4415, and the N60. 
The high lift, low-drag airfoils were selected from a catalog of low 
Reynolds number airfoil data. The chord and twist distribution re- 
mained consistent for all blade sets and the pitch angle was set to 
optimize performance for each airfoil. Theoretical performance pre- 
dictions were calculated using a blade-element/momentum code 
and compared to test results. The test blades were fabricated from 
sitka spruce materials and checked for uniformity and accuracy 
using templated placed at various radius stations. The high per- 
formance airfoil testbed consisted of a three-bladed upwind rotor of 
5-m diameter. Rotor load was controlled by manually setting the 
field current externally supplied to the alternator windings. Any 
tip-speed ratio could be tested in any low-to-moderate wind speed 
environment. 


Simplified wake flow models of horizontal axis 
as turbines. Afjeh, A.A.; Keith, T.G., Jr. (Univ. of 
Toledo, Toledo, OH). pp 469-475 of Wind power 85. Alex- 
andria, VA; American Wind Energy Association (1985). 
(CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

During the past several years there has been interest in de- 
veloping simplified mathematical models of the wind turbine vortex 
wake for performance prediction purposes. Such models are intend- 
ed to be used as input for comprehensive studies of wind power 
generating systems. These models are expected to be simple, yet 
flexible, so as to be able to represent different flow conditions 
under different characteristics. This paper is intended to provide in- 
formation for wind turbine designers employing such simplified 
methods. A comparative study of a number of current approximate 
techniques capable of estimating the performance of horizontal-axis 
wind turbines is provided. In this study the details of the flow 
models considered are contrasted by comparing local parameters as 
well as the total integrated parameters with those of a more realis- 
tic but more complex flow model, i.e. a free wake method. Addi- 
tionally, the models are used to predict the performance of large 
horizontal axis wind turbines and these predictions are contrasted 
to existing experimental data. 
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356 Aeroelastic effects in the structural dynamic analy- 
sis of vertical axis wind turbines. Lobitz, D.W. ; Ashwill, 
T.D. (Sandia National Labs., Albuquerque, NM). pp 82-88 
of Wind power 85. Alexandria, VA; American Wind 
Energy Association (1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

Aeroelastic effects impact the structural dynamic behavior of 
vertical axis wind turbines (VAWTs) in two major ways. First, the 
stability phenomena of flutter and divergence are direct results of 
the aeroelasticity of the structure. Secondly, aerodynamic damping 
can be important for predicting response levels, particularly near 
resonance, but also for off resonance conditions. The inclusion of 
the aeroelasticity is carried out by modifying the damping and stiff- 
ness matrices in the NASTRAN finite element code. Through the 
use of a specially designed preprocessor, which reads the usual 
NASTRAN input deck and adds appropriate cards to it. The incor- 
poration of the aeroelastic effects has been made relatively transpar- 
ent to the user NASTRAN flutter predictions are validated using 
field measurements, and the effect of aerodynamic damping is dem- 
onstrated through an application to the Test Bed VAWT being de- 
signed at Sandia. 


357 State-of-the-art assessment on the development and 
engineering analysis of hybrid wind/diesel systems. Schroe- 
der, M.P.; Henein, N.A. (Solar Energy Research Institute, 
Wind Energy Research Center, Golden, CO). pp 202-207 of 
Wind power 85. Alexandria, VA; American Wind Energy 
Association (1985). (CONF-850834—). 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

Research studies at the Solar Energy Research Institute 
(SERD) have been conducted to assess the state-of-the-art of hybrid 
wind/diesel power generating systems. These studies have ad- 
dressed the effectiveness of existing modeling tools to predict and 
model system behavior, and have provided recommendations for 
the next generation of such tools. Research has also concentrated 
on the identification of the critical problems associated with system 
synthesis, and the establishment of component design criteria. Re- 
sults of this research and an associated technical workshop on 
wind/diesel systems are presented in this paper together with a dis- 
cussion of the SERI plan for future research and testing. 
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358 (EPRI-EL—4286-Vol.7) Improved motors for utili- 
ty applications. Volume 7. Bearings and seals. Final report. 
Elwell, R.C.; Jarczynski, E.D.; McCoy, R.M. (General 
Electric Co., Schenectady, NY (USA)). Oct 1986. 65p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920038. 

A fundamental review was made of motor sleeve bearings, 
sleeve bearing lubrication systems, and dynamic seals. Small-scale 
tests were conducted on sleeve bearing materials where the lubri- 
cant was contaminated with flyash. Tests were conducted on a se- 
lected seal configuration representative of those used for the sleeve 
bearings of electric motors. Bearings pressure-fed from a pressur- 
ized lubrication system were identified as the choice for more reli- 
able bearing performance due to higher load carrying capacity, 
better heat removal from the bearing, and enhanced tolerance for 
abrasive particles. Small-scale tests on hardened shaft materials dis- 
played a distinct advantage over similar mild steel samples. The 
seal portion of the program established the importance of eliminat- 
ing sources of oil leakage, such as differential pressure across the 
seals as may be caused by coupling hubs, or by eliminating such 
differential pressures with air buffered seals. Multitoothed labyrinth 
seals were found to be more effective than single-tooth seals. 








57 / ERA-12/1 


2001 Power Plants And Power Generation 
REFER ALSO TO CITATION(S) 577, 586, 716 


359 (DOE/MC/21233—2170) Evaluation of alternate 
combustor concepts for gas turbine applications. Final report, 
October 1984-September 1986. Lew, H.G.; Pillsbury, P.W. 
(Westinghouse Electric Corp., Concordville, PA (USA). 
Power Generation Operations Div.). Oct 1986. Contract 
AC21-84MC21233. 95p. NTIS, PC A0S/MF A01; 1; GPO 
Dep. File Number DE87001007. 

This document reports work on the DOE/METC program 
entitled “Evaluation of Alternate Combustor Concepts for Gas 
Turbine Applications.” This program aimed at an evaluation of the 
potential for controlling the products of combustion from coal 
combustion by the use of a slagging combustor. The coal fuels con- 
sidered were coal water mixtures and dry pulverized coal. The pro- 
gram work included the design and fabrication of a refractory lined 
slagging combustor and combustion testing at 6 atmospheres pres- 
sure utilizing these coal fuels. Two combustion test runs utilizing 
No. 2 fuel oil and coal water slurry were made and showed that 
the combustor design and the test implemention were viable. The 
work has demonstrated the preliminary performance of slagging 
combustor system designed and fabricated under this program. Test 
results to date indicate that the designed exit temperatures have 
been obtained and that slagging can occur at these temperatures. 
Thus, this system is ready for the additional tests required to delin- 
eate the problems in coal-burning in a gas turbine combustor. 30 
figs., 17 tabs. 


360 (EPRI-CS—4723) 1985 fossil plant cycling work- 
shop: proceedings. Diaz-Tous, I.A.; Lansing, N.F. (eds.). 
(Encor-America, Inc., Los Altos, CA). Sep 1986. 638p. 
(CONF-8511233—). Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920007. 

From Fossil plant cycling workshop; Miami Beach, FL, 


USA (5 Nov Sey 

The third EPRI workshop on fossil plant cycling was held 
November 5-7, 1985 in Miami Beach, Florida. Florida Power and 
Light Company was the host for the meeting, which was attended 
by about 170 representatives of utilities, vendors, architect engi- 
neers, and consultants. Cycling of large generating units continues 
to become more important to electric utilities as nuclear power 
plants assume a growing share of base load, and load growth rates 
continue to be lower than expected. The resulting excess capacity 
requires many fossil fuel plants, which were designed for baseload 
operation, to cycle and meet daily load swings. These load changes 
inevitably have some adverse influences on plant equipment as well 
as efficiency. Unless plant operation is carefully managed, many 
avoidable problems can be introduced by cycling. The 1983 EPRI 
Fossil Plant Cycling Workshop identified fifteen technical issues as- 
sociated with cycling. The purpose of this subsequent workshop 
was to address many of these issues, and to develop guidance for 
plant operation that can alleviate some of the problems described 
with cycling. This meeting gave particular attention to descriptions 
of experiences of utilities and equipment vendors from outside 
North America. These complemented reports of US and Canadian 
experiences, and provided insights on utility management and tech- 
nology developments of potential value to US utilities. Selected 
papers have been entered individually into EDB and ERA. 


361 (EPRI-CS—4810) Turbine and superheater bypass 
evaluation. Final report. Rosard, D.D.; Steltz, W.G. (Power 
Dynamics, Havertown, PA (USA)). Oct 1986. 168p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920032. 

Properly sized turbine and boiler bypass systems permit two- 
shift cycling operation of units, shorten start-up time, and reduce 
life expenditures of plant components. With bypasses installed, 
faster startups can reduce fuel costs by $100,000 per year for a typi- 
cal 500-MW fossil-fired unit. This report discusses the technical 
characteristics of existing bypass systems and provides guidelines 
for sizing bypass systems to achieve economical and reliable two- 
shift operation. The collection and analysis of startup data from 
several generating units were used in conjunction with computer 
simulations to illustrate the effects of adding various arrangements 
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and sizes of steam bypass systems. The report, which indicates that 
shutdown procedures have significant impact on subsequent startup 
and loading time, describes operating practices to optimize the ef- 
fectiveness of bypass systems. To determine the effectiveness of 
large turbine bypass systems of less than 100% capacity in prevent- 
ing boiler trips following load rejection, transient field data were 
compared to a load rejection simulation using the modular model- 
ing system (MMS). The MMS was then used to predict system re- 
sponse to other levels of load rejection. 7 refs., 87 figs., 8 tabs. 


362 (EPRI-EL—4286-Vol.2) Improved motors for utili- 
ty applications. Volume 2. Bus transfer studies. Final report. 
Appiarius, J.C.; Owen, E.L.; McCoy, R.M.; Murdoch, A. 
(General Electric Co., Schenectady, NY (USA)). Oct 1986. 
375p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920037. 

Investigators studied a double-bus system and a multima- 
chine system for several groups or combinations of motors. They 
simulated bus transfer operations at 2, 4, 6, and 10 cycles using a 
sophisticated machine and a network stability computer program. 
Prior to transfer, the machines were operating at steady-load condi- 
tions. Calculations were made of resultant volts per hertz between 
motor internal voltage and power system voltage, relative angle be- 
tween internal motor voltage and power system voltage, motor cur- 
rents, and motor air-gap torques. 


363 (NUREG/IA—0003) Influence of the wetting state 
of a heated surface on heat transfer and pressure loss in an 
evaporator tube. Koehler, W.; Hein, D. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuciear 
Regulatory Research; Kraftwerk Union A.G., Erlangen 
(Germany, F.R.)). Sep 1986. 131p. NTIS, PC A07/MF AOl 
- GPO. File Number TI87900030. 

The influence of the wetting state of a heated surface on 
heat transfer and pressure loss in an evaporator tube was investigat- 
ed for a parameter range occurring in fossil-fired steam generators. 
Included in the analysis are quantities which determine the wetting 
state in steady and transient flow. The experimental work consists 
of the following: Occurrence of critical heat flux (CHF) and post- 
CHF heat transfer in a vertical upflow evaporator tube; influence 
of pressure and enthalpy transients on heat transfer in the unwetted 
region; influence of pipe orientation on heat transfer; and two phase 
flow pressure loss in wetted and unwetted region. Based on these 
experiments a method of predicting CHF for a vertical upflow 
evaporator tube was developed. The heat transfer in the unwetted 
region was newly formulated taking into account thermal nonequi- 
librium between the water and steam phases. Wall temperature ex- 
cursions during pressure and enthalpy transients are interpreted 
with the help of the boiling curve and the Leidenfrost phenome- 
non. A method is developed by means of which it is possible to de- 
termine the influence of the pipe orientation on the location of the 
boiling crisis as well as on the heat transfer in the unwetted region. 
The influence of the wetting state of the heated surface on the two 
phase flow pressure loss is interpreted as "Wall effect” and is calcu- 
lated using a simplified computer model. 68 refs., 83 figs. 


(PB—86-233772/XAB) Co-firing gas on coal-fired 
utility boilers: summary of benefits and review of operating 
experiences. Topical report, November 1985-April 1986. 
Lange, H.B.; Booth, R.C.; Szabo, M.F. (Energy Systems 
Associates, Tustin, CA (USA)). Jun 1986. 134p. NTIS, PC 
A07/MF AO1. 

The report discusses the potential use of gas as a co-firing 
fuel on coal-fired utility boilers. Benefits associated with gas co- 
firing include reduced emissions of SO:, NOx and particulate 
matter as well as significant operational improvements. While SO2 
control may be the main impetus for utilities considering gas co- 
firing, the report emphasizes operational advantages and cost sav- 
ings that may accrue. Displacement of No. 2 fuel oil as the ignitor/ 
warmup fuel has a typical simple payback period of 2.6 years. Tar- 
geted applications of gas to improve the boiler’s capacity factor are 
stressed--i.e., avoidance of opacity derates, use for coal drying in 
wet weather, slag control, flame stabilization, etc. Case histories are 
presented for 33 large, modern boilers documenting advantageous 
uses of gas and including analyses of operational considerations spe- 
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cific to the use of gas with coal as the base fuel. The report also 
presents an analysis of the legal and regulatory framework for gas 
co-firing and a cursory analysis of co-firing economics. 


365 Design and cost of a utility scale Superconducting 
Magnetic Energy Storage plant. Loyd, R.J.; Hilal, M.A.; 
Lieurance, D.W.; Nakamura, T.; Rogers, J.D.; Schoenung, 
S.M. (Bechtel, Inc., San Francisco, CA). pp 103-111 of Ad- 
vances in cryogenic engineering: Vol. 31. Fast, R.W. New 
York, NY; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Superconducting Magnetic Energy Storage (SMES) has po- 
tential as a viable technology for use in electric utility load level- 
ing. The advantage of SMES over other energy storage technol- 
ogies is its high net roundtrip energy efficiency. This paper reports 
the major features and costs of a 5000 MWh SMES plant design. 


366 Particle and vapor deposition in coal-fired gas tur- 
bines. Ahluwalia, R.K.; Im, K.H.; Chuang, C.F.; Hajduk, 
J.C. New York, NY; American Society of Mechanical Engi- 
neers (1986). 10p. (CONF-860635—). American Society of 
Mechanical Engineers, 345 East 47th Street, New York, NY 
10017. 

From 31. international gas turbine conference and exhibit; 
Dusseldorf, F.R. Germany (8 Jun 1986). 

Mechanistic models have been developed for particle and 
vapor deposition on the blades of coal-fired gas turbines. The parti- 
cle deposition models include the simultaneous contribution of 
Brownian and turbulent diffusion, thermophoresis, eddy impaction, 
and inertial impingement. The diffusive mechanisms have been vali- 
dated against experimental data for low-speed cascade flow and 
particle-laden flow through pipes. The inertial deposition treatment 
is shown to collapse to the well-known expression for particle cap- 
ture in a flow turning around a bend. A method is presented for 
calculating Na/sub 2/SO/sub 4/ and K/sub 2/SO/sub 4/ vapor 
deposition on cooled blades. Scaling laws are formulated for esti- 
mating the contribution of boundary layer homogeneous and heter- 
Ogeneous nucleation mechanism for highly cooled turbine blades. 


2002 Environmental Control Technology 
REFER ALSO TO CITATION(S) 10, 38 


367 (KFK-PEF—7) Laboratory experiments and power 
plant measurements concerning mist eliminators for flue gas 
desulfurization scrubbers. Conrads, M.; Klar, M.; Wurz, D. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Europaeisches Forschun trum fuer Mass- 
nahmen zur Luftre; Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Inst. fuer Technische Thermodynamik). May 1986. 
143p. (in German). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE87750070. 

The results of the lab experiments and plant measurements 
have shown, that a liquid water content below 10 mg/m® can be 
reached even when the spray cleaning of the mist eliminator is run- 
ning. The droplet load of the clean gas can actually increase drasti- 
cally during the spray cleaning of the eliminators. The position of 
the usually two mist eliminator layers in the absorber tower head is 
a very important factor. The SOs elimination rate of a counter cur- 
rent scrubber is about 50 percent. Fly ash particulates larger than 
= 1.5 ym virtually cannot pass the scrubbers. With 69 figs., 26 


368 (PB—86-223062/XAB) Pilot-scale studies of 
closed-loop ash sluicing. Owen, M.L.; Winton, S.L.; Jones, 
J.W. (Radian Corp., Austin, TX (USA)). Jul 1986. 29p. 
NTIS, PC A03/MF AO1. 

From AIChE meeting; Boston, MA, USA (24-27 Aug 1986). 

The paper discusses pilot scale studies of closed-loop fly-ash 
sluicing. Chemicals leached from fly ash in wet sluicing systems can 
cause scaling of equipment if the sluice water is recycled. A 50- 
gpm (190,000 cu cm/min) pilot unit was tested at two power plants 
to evaluate closed-loop operation, with and without sluice water 
treatment. An ash sluice computer process model was developed 
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and proved accurate in the chemical composition and 
potential for scale formation in the pilot unit. 


369 (PB—86-227626/XAB) Bibliography of the Mary- 
land power plant siting 
T. (Maryland Resources, lis 
(USA). Power Plant Siting Program). Feb 1986. 75p. Ss, 
PC A04/MF AO1. 

The Maryland Power Plant Siting Act of 1971 established 
the Power Plant Siting Program to insure that demands for electric 
power would be met in a timely manner at a reasonable cost while 
assuring that the associated environmental impact would be accept- 
able. Oe ee 
proposed new generating facilities, evaluating the acceptability of 
proposed transmission-line routes, assessing the impact of existing 
generating facilities, acquiring sites for utilities unable to find a suit- 
able site for generation, and investigating generic issues related to 
power-plant site evaluation and associated environmental and land- 
use considerations. The bibliography is a compilation of ail the 
studies performed for and/or by the Power Plant Siting Program 
since its inception. 
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370 (DOE/BP—555, pp 3-13) Bonneville Power 
Administration's experience with gas-insulated substation 
technology. Furumasu, B.C. Jun 1986. 1 NTIS, PC A05/MF 


AOl. File Number DE86012884. (CONF-8505294—). 

From 3. annual seminar of the technical career program for 

rofessional Portland, OR, USA (10 May 198 

. Geter one substation (GIS) perry : es a new 
dimension in substation design. GIS installations are compact, safe 
and exhibit attractive environmental features. The Bonneville 
Power Administration’s (BPA) experience integrating this technolo- 
gy into power systems is described. Ten years have elapsed since 
the installation of the first GIS equipment on BPA’s system. During 
this period, BPA engineers from the engineering, maintenance, and 
operations divisions have joined together in a team effort to investi- 
gate this technology. The results are GIS installations which are 
both reliable and facilitate maintenance and repair. GIS technology 
has become the preferred design for BPA's 500-kV substations. 


371 (DOE/BP—S555, pp gh SF-insulated switch- 
gear: a critical technology maturing. Boggs, S.A. (Ontario 
Hydro Research). Jun 1986. NTIS, PC A0S/MF A01. File 
Number DE86012884. (CONF-8505294—). 

From 3. annual seminar of the technical career program for 
professional engineers; Portland, OR, USA (10 May 1985). 

Whenever a new technology arrives which requires a sub- 
stantially greater care in design and implementation, that technolo- 
gy will be seen as critical by those who are used to a more forgiv- 
ing technology. In this sense, SFe-insulated switchgear (GIS) is cer- 
tainly a critical technology relative to air-insulated switchgear 
(AIS). Before the reasons for the critical nature of GIS technology 
are explored, the potential advantages of GIS, which motivate its 
introduction, are reviewed. 


372 (DOE/BP—S555, pp 27-31) GIS system planning. 
Harries, J.R. Jun 1986. NTIS, PC AOS/MF AO0Ol. File 
Number DE86012884. (CONF-8505294—). 
From 3. annual seminar of the technical career — for 
professional a Portland, OR, USA (10 May 1985 
substation (GIS) equipment is a able to be 
used anywhere it is cost effective. There are differences, however, 
between GIS construction and air-insulated substation (AIS) con- 
struction that must be considered when laying out substation equip- 
ment, In making an economic comparison, it is important to include 
long-term costs for operation and maintenance in the calculations, 
and to consider whether future expansion will be needed. Because 
of space constraints, some potential sites can be developed only 
with GIS. The substation bus arrangement must be either some 
form of ring bus or a breaker and one-half scheme. A main and 
auxiliary bus layout is not desirable because of possible long outage 
times for a bus failure. The reasons why planning for GIS facilities 
are different from planning for conventional AIS facilities are dis- 





cussed. The answer is that there are several peculiarities of location 
and switchyard layout that must be considered early in new substa- 
tion planning, and they must be considered together with economic 
and environmental evaluations. 


273 (DOE/BP—S555, pp 32-38) Application and char- 
acteristics of GIS switching devices. Schockelt, G.G. Jun 
1986. NTIS, PC A05/MF A01. File Number DE86012884. 
(CONF-8505294—). 

From 3. annual seminar of the technical career program for 
professional ; Portland, = bpee (10 May 1985). 

There is unique about switching devices in gas-in- 
sulated substations (GIS) or there are differences between swi 
devices in conventional air-insulated substations (AIS), and GIS. 
The differences between AIS and GIS switching devices are exam- 
ined, and the features and performance characteristics of GIS 


374 ae coe ae oo ge Se substation design. 
Quinata, J.F. Jun 1986 PC A0S5/MF AOl. File 
Number DE86012884. (CONF-8505294—). 

From 3. annual seminar of the technical career program for 

rofessional engineers; Portland, OR, USA (10 May 19 

. The questions about prong es Be 1b Londen is technolo- 
on thd chk eat tenant cateem-anetiammaanantae 
inherent design parameters. Decisions to utilize this technology are 
influenced most heavily by two factors: the potential that it offers 
for cost savings, and the presence of conditions that make GIS 
equipment the only practical, or even viable, alternative. Cost anal- 
ysis shows that savings associated with GIS occur with site devel- 
opment because less space is required for installation of the equip- 
ment. In addition, GIS technology permits such innovations as ter- 
minating two or more transmission lines from one tower. Thus, 
fewer towers may be needed, and a further reduction of construc- 
tion costs may be possible. Installation is also less expensive, be- 
cause GIS equipment is delivered in modules that can be installed 
quickly and easily. The design of the substations is discussed. 


375 (DOE/BP—SS55, Solin 47-51) Safety and design of 
gas-insulated substations. Bolitho, H.B. Jun 1986. NTIS, PC 
A05/MF AOl. File Number DE86012884. (CONF- 
8505294—). 
From 3. annual seminar of the technical career program for 
professional ; Portland, OR, USA (10 May 1985). 
Safety may seem less important than other factors in the 
design of a substation, but it will inherently influence all of the 
other factors. Safety consideration in the design process is essential, 
not only for the people who will work with the equipment, but for 
the effective and efficient performance of the power system into 
which the substation will be incorporated. Gas-insulated substations 
(GIS) are not unique, having been developed in the late 1950's: 
they can be found in service throughout Europe and Asia. They 
are particularly suited to locations where limited space for substa- 
tion construction is of major concern, and which may be the reason 
GIS is only now beginning to show up on the BPA system. Until 
recently, space has not been a major consideration in the location 
of BPA substations. The factors that must be considered in the 
design of GIS equipment to provide a safe operating and mainte- 
nance environment are discussed. 


376 (DOE/BP—S555, pp 52-65) Bonneville Power 
Administration’s GIS maintenance experience. Ihle, G.M. Jun 
1986. NTIS, PC A05/MF A0O1. File Number DE86012884. 
(CONF-8505294—). 
From 3. annual seminar of the technical career program for 
—-* ; Portland, OR, USA (10 May 1985). 
ille Power Administration's (BPA) experience in the 


maintenance aa gas-insulated substations is discussed. Maintenance 
procedures at BPA’s Ellensburg Substation, Pearl Substation, 
Naneum Substation, Buckley Substation, and Lower Monomental 
Substation are described. 


377 Oe aa pp 66-76) Laboratory GIS test- 
ing program. Stearns, R.D. Jun 1986. NTIS, PC A05/MF 
A01. File Number DE86012884. (CONF-8505294—). 

From 3. annual seminar of the technical career program for 
professional engineers; Portland, OR, USA (10 May 1985). 


20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


The Bonneville Power Administration, along with many 
other utilities, has experienced a higher failure rate with GIS facili- 
ties than expected. The majority of these failures fall into one of 
three areas: initial failures (occurring within the first few months 
after energization); space failures; and disconnect switching failures. 
To gain a better understanding of the problems associated with 
these failures, a GIS test program is currently being im- 
plemented at BPA’s High Voltage Laboratory in Vancouver, 
Washington. Two different facilities will be used in these investiga- 
tions. These facilities are described. It is hoped that these laborato- 
ry investigations will provide valuable information and will allow 
BPA to better obtain the full potential of GIS equipment (ie., high 
reliability and low maintenance). 


378 (EPRI-EL—4109-Vol.3) Wood pole 

Volume 3. Western red cedar data and size effect. J.; 
Goodman, J.R. (Colorado State Univ., Fort Collins wu A). 
Sep 1986. 85p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T187920039. 

This report is a third in a series providing information on the 
strength and stiffness of new, transmission-size wood utility poles. 
Previous reports entitled "Wood Pole Properties” include “Volume 
1: Background and Southern Pine Data” and “Volume 2: Douglas- 
fir Data.” This report provides information on the test results of 
100 western redcedar poles. Mean and coefficient of variation are 
provided for modulus of rupture and effective modulus of elasticity. 
A correction factor for oversizing of poles beyond the required 
ANSI 05.1 class dimensions is provided. Further, a relationship be- 
tween bending strength and pole circumference is given for Doug- 
las-fir, southern-pine and western redcedar poles utilizing both dis- 
tribution and transmission size pole data. 


379 (EPRI-EL—4798-Vol.1) Development of a comput- 
er program for fast estimation of voltages. Volume 1. Devel- 
Final report. Carlsen, K.,; 


opment and small-system testing. n r : 
Fink, L.H. (Carlsen and Fink Associates, Inc., Fairfax, VA 


(USA)). Sep 1986. 119p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920069. 

The objective of this project was to evaluate methods suita- 
ble for use to construct a "Fast Voltage Estimation Prototype 
Computer Program.” Following considerable evaluations of avail- 
able techniques, a combination of methods was selected consisting 
of an Optimized Performance Index Ranking method combined 
with the Adjoint Network Method. These methods were enhanced 
as part of this project in several key areas and were implemented in 
a prototype software program. The prototype program was tested 
on a 39 bus and a limited test of the PI concept using load flow 
results on a 530 bus power system. The Adjoint Network Method 
can predict the bus voltage following a contingency to within 1% 
accuracy for most reasonable contingencies. In addition the PI for- 
mulation shows an excellent ability to identify the critical contin- 
gencies. 


380 (EPRI-EL—4798-Vol.2) Development of a comput- 
er program for fast estimation of voltages. Volume 2. Adjoint 
network gr enacnn and testing. Final report. 
Carlsen, K.; Avramovic, B. (Carlsen and Fink vet won 
Inc., Fairfax, VA (USA)). Sep 1986. 166p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920070. 


The objective of this project was to evaluate methods suita- 
ble for use to construct a "Fast Voltage Estimation Prototype 
Computer Program.” Following considerable evaluations of avail- 
able techniques, a combination of methods was selected consisting 
of an Optimized Performance Index Ranking method combined 
with the Adjoint Network Method. These methods were enhanced 
as part of this project in several key areas and were implemented in 
a prototype software program. The prototype program was tested 
on a 39 bus and a 530 bus power system. The Adjoint Network 
Method can predict the bus voltage following a contingency to 
within 1% accuracy for most reasonable contingencies. In addition 
the PI formulation shows an excellent ability to identify the critical 
contingencies. The present prototype program can evaluate a set of 
contingencies for a 530 bus system up to 4.68 times faster than a 
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load flow. The potential of up to 12 times the speed of load flow 
for contingency evaluation is feasible. 


381 (NP—7770017) Fault recording using data reduc- 
tion in electric power networks. Huetter, H. (Stuttgart Univ. 
(Germany, F.R.). Fakultaet 4 - Elektrotechnik). 11 Nov 
1985. 114p. (in German). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87770017. 

Fault recording with sampling rates of up to 200 kHz pro- 
duces large quantities of data if the duration of recording is deter- 
mined by a timer. Thus, during recording, fault data have to be re- 
duced to the part necessary for fault analysis. This thesis introduces 
a method limiting the duration of recording to the transients pro- 
duced during the change from one stationary operation condition to 
another. A trigger unit compares each instant-value with the corre- 
sponding value of the previous cycle. From that, besides standard 
starting criteria, a stop criterion is deduced for the recording. With 
this periodic instant-value comparison an automatic adaption to the 
momentary mains frequency takes place to prevent continous re- 
cording caused by frequency deviations. In addition supervising the 
input signal produces a further criterion for the switching between 
two different recording rates. Investigations for a recorder using 
such method have confirmed that the necessary storage capacity 
only increases inconsiderably in spite of significant increase of the 
sampling rate compared to common recorders. 


382 Cryogenic system of the MIT-DOE superconduct- 
ing generator. Robinson, G.Y.; Smith, J.L. (MIT, Cam- 
bridge, MA). pp 667-675 of Advances in cryogenic engi- 
neering: Vol. 31. Fast, R.W. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A 10-MVA superconducting alternator has been constructed 
to demonstrate advanced concepts which will permit fault-worthy 
operation of large central station superconducting generators. The 
generator is installed in a test facility which includes a 15,000 
horsepower gas turbine prime mover and a 50 litre per hour helium 
liquefier. The facility will permit on-line tests of the generator 
which will be connected to the local power grid transmitting 13.8 
kV power directly into the system. The rotating 4.8 tesla field 
winding is surrounded by two helium-cooled electromagnetic 
shields to protect it from heat generated during fault conditions. 
The design of the rotor cooling system is presented along with a 
description of rotor instrumentation and data acquisition. Results of 
rotor cool-down tests are presented. 
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(IAEA-TECDOC—377) Safety aspects of un- 
planned shutdowns and trips. A review of root causes and cor- 
rective measures for plant shutdowns. (International Atomic 
Energy Agency, Vienna (Austria)). May 1986. 69p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86704255. 

The issue of unplanned shutdowns and trips is receiving in- 
creased attention worldwide in view of its importance to plant 
safety and availability. There exists significant variation in the 
number of forced shutdowns for nuclear power plants of the same 
type operating worldwide. The reduction of the frequency of these 
events will have safety benefits in terms of reducing the frequency 
of plant transients and the challenges to the safety systems, and the 
risks of possible incidents. This report provides an insight into the 
causes of unplanned shutdowns experienced in operating nuclear 
power plants worldwide, the good practices that have been found 
effective in minimizing their occurrence, and the measures that 
have been taken to reduce these events. Specific information on the 
experiences, approaches and practices of some countries in dealing 
with this issue is presented in Appendix A. Figs and tabs. 
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REFER ALSO TO CITATION(S) 159, 414, 491, 505, 506, 507, 508, 509, 511, 
513, 514, 515, 524, 527, 528, 529, 530, 531, 539, 542, 543, 550, 551, 552, 553, 
559, 561, 564, 566, 569, 574, 619 


384 (ANL/IEP—85-10, pp 133-140) Light water reac- 
tor - better every day. Stern, T. (Westinghouse Electric 
Corp.). 10 Dec 1984. NTIS, PC A13/MF A0O1. File Number 
DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The emphasis at Westinghouse Electric Corporation for mas- 
sive investment has changed from production activities associated 
with the rapid construction of power plants a few years ago to 
such efforts as enormous computer facilities for computer-aided en- 
gineering capabilities, improved simulation of light water reactor 
performance, reliability engineering, and advanced risk analysis. 
Other important areas of effort during this period of reassessment 
include fuel performance improvement, robotics for reduction of 
occupational exposure, uprating-in-lieu-of-replacement studies, and 
service life extension. 


385 (EGG-M—21286) Some new directions in system 
transient simulation. Ransom, V.H. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1986. Contract AC07-761D01570. 23p. 
(CONF-861035—1). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87000442. 

From 2. international meeting on simulation methods in nu- 
clear engineering; Montreal, Canada (14 Oct 1986). 

The current research in system transient simulation at the 
Idaho National Engineering Laboratory (INEL) is summarized in 
this paper and three new directions that are emerging from this 
work are discussed. The new directions are: development of an Ad- 
vanced Thermal Hydraulic Energy Network Analyzer (ATHENA) 
having new modeling capability, use of expert systems for enhanc- 
ing simulation methods, and the trend to individual workstations for 
simulation. 


386 (EPRI-EA—4732) Analysis of alternative sources 
of cooling water. Final report. Ehrhardt, R.F.; Tucker, R.C.; 
Fabian, T.R. (Dames and Moore, Bethesda, MD (USA)). 
Sep 1986. 334p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI87920062. 

This study investigated the feasibility of alternatives to fresh, 
surface water sources for power plant cooling. The alternate water 
sources of interest included groundwater (particularly from deep or 
brackish aquifers), municipal wastewater, agricultural return flows, 
and ocean or estuarine water when used in closed-cycle cooling 
towers or cooling ponds. (Use of ocean/estuarine sources in “once- 
through” cooling systems has been considered standard practice in 
most coastal locations for decades.) A literature search focused on 
the identification of environmental, legal/institutional, technical, 
and economic constraints on alternate water source use. A sample 
of US power plants was also conducted to document their experi- 
ences with alternate water sources for cooling. Energy and water 
resource agencies in 70 countries were contacted for relevant data. 
A planning path methodology was developed for utilities to assess 
the feasibility of using alternate cooling water sources at specific 
power plant sites. Significant issues and concerns are associated 
with the use of alternate cooling water sources. Many alternate 
sources contain relatively high concentrations of salt and other dis- 
solved solids. When such water is used in cooling towers, salt aero- 
sols may be deposited downwind from the tower, on power plant 
equipment (causing corrosion), and on transmission lines (which can 
cause arcing). Offsite adverse effects on vegetation have also been 
observed. High salt and solids content can necessitate the treatment 
of alternate sources prior to use to control corrosion and scaling in 
the power plant cooling system. No technically insurmountable lim- 
itations on alternate water source use were identified. Constraints at 
specific sites may make one or more alternate sources economically 
infeasible. On the other hand, in some arid locations, alternate 
water sources may be the only available water supply. 
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387 (EPRI-NP—4796) Improved ultrasonic inspection 
techniques for creviced safe ends. Final report. Smith, T.D. 
(General Electric Co., San Jose, CA (USA). Nuclear Sys- 
tems Technology Div.). Oct 1986. 50p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920041. 

Described in this report are several developments which 
have been key factors leading to improved ultrasonic inspection 
techniques for detection of IGSCC in the creviced region of Boil- 
ing Water Reactors recirculation inlet safe ends. Safe ends removed 
from an operating plant are used along with metallurgical studies to 
determine ultrasonic sizing capabilities on real cracks resulting in 
improved ultrasonic procedures and the design of calibration blocks 
which better reflect true geometric conditions encountered in the 
field. Application of improved ultrasonic techniques using im- 
proved calibration block contianing geometric reflectors and cali- 
bration notches detected IGSCC in 9 of 10 recirculation inlet 
nozzle safe ends examined. 


(EPRI-NP—4797) Nuclear plant irradiated steel 
handbook. Oldfield, W.; Oldfield, FM. Lombrozo, P.M.; 
McConnell, P. (Materials Research and Computer Simula- 
tion, Inc., Santa Barbara, CA (USA); Fracture Control 
Corp., Goleta, CA (USA)). Sep 1986. 742p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920028. 

This reference handbook presents selected information ex- 
tracted from the EPRI reactor surveillance program database, 
which contains the results from surveillance program reports on 57 
plants and 116 capsules. Tabulated data includes radiation induced 
temperature shifts, capsule irradiation conditions and statistical fea- 
tures of the Charpy V-notch curves. General information on the 
surveillance materials is provided and the Charpy V-notch energy 
results are presented graphically. 


389 (EPRI-NP—4812-M) Measurement techniques for 
BWR crack growth. Final report. Prater, T.A.; Catlin, W.R.; 
Coffin, L.F. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Dept.). Sep 
1986. 43p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920042. 

Corrosion cracking in BWR structural components begins 
with small surface cracks. New, highly sensitive monitoring tech- 
niques accurately measured crack growth in nuclear plant materials 
under simulated operating conditions, providing data that will help 
utilities predict and extend component life. 


390 (EPRI-NP—4823) Water chemistry and radiation 
buildup at the Commonwealth Edison Company LaSalle-1 
BWR. Final report. Earls, C.E.; Blok, J. (Radiological and 
Chemical Technolo Inc., San Jose, CA (USA); Com- 
monwealth Researc Corp. ., Chicago, IL (USA); Niagara 
Mohawk Power Corp., Syracuse, NY (USA)). Sep 1986. 
140p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920043. 

This report presents the results of a comprehensive study of 
the water quality and radiation buildup at the LaSalle County Unit 
2 boiling warer reactor (BWR). The purpose of the study was to 
determine the effect of corrosion product inputs from the forward 
pumped heater drains on overall water quality. Since the drains are 
pumped into the feedwater line without filtration or demineraliza- 
tion, corrosion products in these streams will directly add to the 
impurity levels of the final feedwater. At LaSalle, the forward 
pumped heater drains contributed less to the feedwater impurities, 
on average, than the effluent of the condensate demineralizer. The 
feedwater quality at LaSalle was generally in the “acceptable” 
range. Nevertheless, significant water chemistry improvements, es- 
pecially in reducing the corrosion product spikes associated with 
power or flow transients, is highly desirable for this plant. Such im- 
provements should begin with a more consistent quality of deminer- 
alizer operation. Quantitative gamma scans of the primary system 
piping at LaSalle 2 were carried out in the course of the water 
chemistry study. Although the cumulative operational exposure of 
the plant was relatively limited at the time this study was carried 
out, the radiation buildup rate did appear to be rapid (in fact, 
among the most rapid) compared to other similar BWRs. 


391 (NUREG/CP—0080-Vol.1, pp 362-374) LWHCR 
physics ts and their interpretation. Chawla, R.; 
Boehme, R. (Swiss Federal Institute for Reactor Research, 
Wuerenlingen). Aug 1986. NTIS, PC A99/MF A0O1 - GPO. 
File Number T186901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

A survey is made of comparisons between calculated and 
measured integral parameters relevant to the physics design of 
PuO2/UOs-fueled light water high converter reactors (L.WHCR). 
Mainly considered are experiments conducted to date in the PRO- 
TEUS reactor at Wuerenlingen, as also a series of measurements in 
the SNEAK facility at Karlsruhe. A wide range of standard LWR 
methods and data sets have been applied to the analysis of some of 
the neutron balance investigations carried out in the former pro- 
gram, and discrepancies are found to be very much greater than 
generally encountered for LWR lattices. This points at the much 
higher sensitivity of LWHCR physics parameters to shortcomings 
in the basic nuclear data being used, as also to the need for an even 
broader and more accurate experimental base for testing LWHCR 
design calculations. The on-going programs of integral experiments 
in France and Switzerland are helping meet the latter requirement. 


392 (NUREG/CP—0080-Vol.1, pp 375-385) 
ERASME: an extensive experiment for LWHCR design qual- 
ification. Martin-Deidier, L.; Santamarina, A.; Cathalau, S.; 
Gomit, J.M.; Chauvin, J.P. (C.E.A., St-Paul-Lez-Durance, 
France). Aug 1986. NTIS, PC A99/MF AO1 - GPO. File 
Number T186901747. (CONF-860906— Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

An extensive experimental program has been undertaken to 
validate design studies on the Light Water High Conversion Reac- 
tor loaded with mixed oxide fuel. The interpretation has been per- 
formed with the French assembly code, ic. APOLLO. They have 
demonstrated that the most important neutronic parameters in Pu 
tight lattices are correctly computed and consistent with the safety 
criteria. This paper presents the results achieved in the first config- 
uration ERASME with a moderation ratio about 0.5. 


393 (NUREG/CP—0080-Vol.1, pp 563-573) Modified 
Borresen’s coarse-mesh method for a spatial neutron kinetics 
problem of light water reactor. Chang, J.; Kim, C.H. (Seoul 
National Univ., Korea). Aug 1986. NTIS, PC A99/MF AO1 
- GPO. File Number T1I86901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

This work is concerned with a study on the applicability of 
the modified Borresen’s coarse-mesh method to the space-depend- 
ent kinetics problems of light water reactors. In this paper the 
modified Borresen’s method, which has been used exclusively for 
static analysis of multi-dimensional power distribution in LWR 
cores, is reformulated to compute space-dependent LWR transients. 
The formulation is then utilized for obtaining both 2-D and 3-D 
coarse-mesh solutions to LRA-BWR kinetics benchmark problem. 
By comparing the modified coarse-mesh solutions with solutions of 
other coarse mesh methods, accuracy and effectiveness of the modi- 
fied Borresen’s method are established and thereby it is concluded 
that the modified Borresen’s method can provide an efficient com- 
putational scheme for transient analysis of light water reactors. 


(NUREG/CR—3613-Vol.3-No.2) Evaluation of 
welded and repair-welded stainless steel for LWR service. 
Annual report, October ber 1985. Volume 3, No. 
2. Atteridge, D.G.; Bruemmer, S.M. (Pacific Northwest 
Lab., Richland, WA (USA)). Oct 1986. Contract AC06- 
76RL01830. 112p. (PNL—4941-Vol.3-No.2). NTIS, PC 
A06/MF AO1 - GPO. File Number T187001350. 

Pacific Northwest Laboratory, under the sponsorship of the 
Division of Engineering Technology of the US Nuclear Regulatory 
Commission, is conducting a program to determine a method for 
evaluating welded and repair-welded stainless steel (SS) piping for 
light-water reactor service. Validated models, based on experimen- 
tal data, are being developed to predict microstructure evolution 
(e.g., the degree of sensitization, trace element segregation, degree 
of deformation, etc.) and the stress-corrosion cracking (SCC) resist- 
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ance of the heat-affected zone (HAZ) of the SS weldments. Thus, 
the program is concerned with measuring and modeling the devel- 
opment of a SCC-susceptible microstructure in welded and repair- 
welded SS pipe. Successful completion of the program will result 
in a method for assessing the effects of welding/repairing param- 
eters on the SCC resistance of component-specific nuclear reactor 
welds/repairs. This report describes the progress of these studies 
during the 1985 fiscal year. 


395 (NUREG/CR—4652) Concrete component aging 
and its significance relative to life extension of nuclear power 
plants. Naus, D.J. (Oak Ridge National Lab., TN (USA). 
Engineering Technology Div.). Sep 1986. Contract ACO05- 
840OR21400. 164p. (ORNL/TM—10059). NTIS, PC A08/ 
MF AOI - GPO. File Number T186016138. 

The objectives of this study are to (1) expand upon the work 
that was initiated in the first two Electric Power Research Institute 
studies relative to longevity and life extension considerations of 
safety-related concrete components in light-water reactor (LWR) 
facilities and (2) provide background that will logically lead to sub- 
sequent development of a methodology for assessing and predicting 
the effects of aging on the performance of concrete-based materials 
and components. These objectives are consistent with Nuclear 
Plant Aging Research (NPAR) Program goals: (1) to identify and 
characterize aging and service wear effects that, if unchecked, 
could cause degradation of structures, components, and systems 
and, thereby, impair plant safety; (2) to identify methods of inspec- 
tion, surveillance, and monitoring or of evaluating residual life of 
structures, components, and systems that will ensure timely detec- 
tion of significant aging effects before loss of safety function; and 
(3) to evaluate the effectiveness of storage, maintenance, repair, and 
replacement practices in mitigating the rate and extent of degrada- 
tion caused by aging and service wear. 


(NUREG/CR—4723) Application of a two-mecha- 
an model for environmentally-assisted crack growth. Ga- 
betta, G.; Cullen, W.H. (Materials Engineering Associates, 
Inc., Lanham, MD (USA)). Oct 1986. 68p. (MEA—2173). 
NTIS, PC A04/MF AO1 - GPO. File Number T187900073. 

This report presents a short review of the proposed models 
for the prediction of crack growth rate during environmental fa- 
tigue tests on pressure vessel steel in LWR environments. The three 
component, crack-tip strain rate model proposed by CISE is dis- 
cussed in detail and compared with the earlier models. The CISE 
model is more complete and able to predict both the maximum 
crack growth rate expected and the range of loading conditions 
where the maximum crack growth rate is to be found. Two envi- 
ronmentally based components of crack growth rate are assumed to 
be superposed on the purely mechanical fatigue, and two different 
mechanisms of enhancement are assumed to be active: one for the 
so-called “true corrosion fatigue” and another one for the stress 
corrosion cracking (SCC) component. Data sets obtained at MEA 
have been reduced using the proposed model, and the comparison 
with SCC from literature data has proven to be informative and 
worth further study. Finally, the temperature effect has been stud- 
ied using MEA data. The results show that a change in temperature 
causes a change in the active mechanism, so that the SCC compo- 
nent is apparent only at higher temperatures (above 200°C, ap- 
proximately). At a temperature of about 90°C, only the true corro- 
sion component is present. 


397 (ORNL/TM—9780/V3) Nuclear Power Options 
Viability Study. Volume 3. Nuclear discipline topics. Trauger, 
D.B.; White, J.D.; Bowers, H.I.; Braid, R.B.; Cantor, R.A.; 
Daniels, L.; Davis, R.M.; Delene, J.G.; Gat, U.; Hood, T.C. 
(Oak Ridge National Lab., TN (USA)). Sep 1986. Contract 
AC05-840R21400. 124p. NTIS, PC A06/MF AOI; 1; GPO 
Dep. File Number DE87001606. 

Innovative reactor concepts are described and evaluated in 
accordance with criteria established in the study. The reactors to be 
studied were chosen on the basis of three ground rules: (1) the po- 
tential for commercialization between 2000-2010, (2) economic 
competiveness with coal-fired plants, and (3) the degree of passive 
safety in the design. The concepts, classified by coolants, were light 
water reactors, liquid metal reactors, and high temperature reac- 
tors, and most were of modular design. All the concepts appear to 
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be potentially viable in the time frame selected, but the information 
available is not adequate for a definitive evaluation of their eco- 


nomic competitiveness. This volume primarily reports in greater 
detail on several topics from the study. These are: Construction, 
Economics, Regulation, Safety and Economic Risk, Nuclear Waste 
Transportation and Disposal, and Market Acceptance. Although 
treated generically, the topics are presented in the context of the 
reactor concepts of the study. 





398 Prediction of environmental and strain-rate effects 


on the stress corrosion cracking of austenitic stainless steels. 
Malya, P.S. (Argonne National Lab., Materials Science and 
Technology Div., Argonne, IL). pp °39-54 of Predictive ca- 
pabilities in environmentally assisted cracking. Rungta, R. 
New York, NY; American Society of Mechanical Engineers 
(1985). (CONF-851125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

The stress corrosion cracking (SCC) susceptibility of austen- 
itic stainless steels in high-temperature water is controlled by envi- 
ronmental variables (e.g., dissolved oxygen, corrosion potential, im- 
purities), microstructure (e.g., degree of sensitization), and strain 
tate. A phenomenological model based on the slip-dissolution 
mechanism and elastic-plastic fracture mechanics is presented to 
quantitatively describe the effects of both environment-related pa- 
rameters and strain rate on SCC in constant extension rate tests. 
The model predictions are in good t with the results of 
tests performed on Types 304, 316, and 316NG stainless steel at dif- 
ferent strain rates in a wide variety of environments relevant to 
boiling-water reactors. 
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REFER ALSO TO CITATION(S) 159, 178, 384, 385, 386, 388, 391, 392, 393, 
394, 395, 396, 397, 491, 500, 505, 506, 507, 509, 510, 511, 512, 513, 519, 523, 
524, 525, 527, 528, 529, 530, 531, 532, 533, 534, 539, 541, 550, 551, 552, 553, 
554, 556, 559, 560, 561, 562, 564, 569, 574, 575, 576, 619, 753, 754, 755, 787 


(AECL—8386) Computer model for hydride blister 
pn in zirconium alloys. White, A.J.; Sawatzky, A.; Woo, 
C.H. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. 
Whiteshell Nuclear Research Establishment). ‘he 1985. 35p. 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86704002. 

The failure of a Zircaloy-2 pressure tube in the Pickering 
unit 2 reactor started at a series of zirconium hydride blisters on the 
outside of the pressure tube. These blisters resulted from the ther- 
mal diffusion of hydrogen to the cooler regions of the pressure 
tube. In this report the physics of thermal diffusion of hydrogen in 
zirconium is reviewed and a computer model for blister growth in 
two-dimensional Cartesian geometry is described. The model is 
used to show that the blister-growth rate in a two-phase zirconium/ 
zirconium-hydride region does not depend on the initial hydrogen 
concentration nor on the hydrogen pick-up rate, and that for a 
fixed far-field temperature there is an optimum pressure-type/calan- 
dria-tube contact temperature for growing blisters. The model de- 
scribed here can also be used to study large-scale effects, such as 
hydrogen-depletion zones around hydride blisters. 


400 (CNEN-DR—127/85) Safety probabilistic study of 
Almirante Alvaro Alberto nuclear power plant-Unit I. Leder- 
man, L.; Arrieta, L.A.I.; Fernandes Filho, T.L.; Gibelli, 
S.M.O.; Berthoud, J.S.; Ambros, P.C.; Soares, H.V.; Ca- 
margo, OF: M.; Collussi, 1.; Onusic Junior, J. (Comissao Na- 
cional de Energia Nuclear de Brasil, Rio de Janeiro; Comis- 
sao Nacional de Energia Nuclear de Brasil, Rio de "Janeiro. 
Dept. de Reatores; FURNAS, Rio de Janeiro (Brazil)). Apr 
1985. 333p. (In Portuguese). (CNEN-DR-GAS—01/83). 
NTIS (US Sales Only), PC A15/MF A0Ol. File Number 
DE86704057. 

The phase A of probabilistic safety study of Angra I nuclear 
power plant is presented, to be used by CNEN and FURNAS Cen- 
trais Eletricas S.A. as standard model in operational and safety 
analysis. The methodology applied is a modernization of WASH 
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1400/2.11/ study. Angra I safety systems are described. The selec- 
tion and qualification of initiating sequence accident events which 
can damage the reactor core are done. The accident scenes are de- 
veloped using the method of event trees. The reactor in subcritical 
condition fuel temperature within limits and controlled 
level of reactor vessel) is studied during 24 hours. The uncertain- 
ness in failure probabilities of systems and in the determination of 
sequence frequencies for core danification are evaluated. Total fre- 
quency of sequences which cause the fusion of reactor core are pre- 
sented. (M.C.K.). 


401 (EGG-M—06986) Indicated and actual mass inven- 
tory measurements for an inverted U-tube steam generator. 
Loomis, G.G.; Plessinger, M.P.; Boucher, T.J. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract ACO07- 
Pog 25p. a ven cae NTIS, PC A02/MF 
GPO Dep. File Number DE86013481. 
‘a American Society of Mechanical Engineers winter 
ne ee CA, USA (7 Dec 1986). 
from an experimental investigation of actual versus 
indicated secondary liquid level in a steam generator at steaming 
conditions are presented. The experimental investigation was per- 
formed in two different small scale U-tube-in-shell steam generators 
at typical pressurized water reactor operating conditions (5-7 MPa; 
saturated) in the Semiscale facility. During steaming conditions, the 
indicated secondary liquid level was found to vary considerably 
from the actual “bottled-up” liquid level. These difference between 
indicated and actual liquid level are related to the frictional pres- 
sure drop associated with the two-phase steaming condition in the 
riser. Data from a series of bottle-up experiments (Simultaneously, 
the primary heat source and secondary feed and steam are terminat- 
ed) are tabulated and the actual liquid level is correlated to the in- 
dicated liquid level. 


402 (EGG-M—07086) Steady-state heat transfer in an 
inverted U-tube steam generator. Boucher, T.J. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract AC07- 
761D01570. 24p. (CONF-861211—4). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013482. 
uae American Society of Mechanical Engineers winter 
; Anaheim, CA, USA (7 Dec 19 
tal results are present “involving U-tube steam 
generator tube bundle local heat transfer and fluid conditions 
during steady-state, full-power operations performed at high tem- 
peratures and pressures with conditions typical of a pressurized 
water reactor (15.0 MPa primary pressure, 600 K hot-leg fluid tem- 
peratures, 6.2 MPa secondary pressure). The MOD-2C facility rep- 
resents the state-of-the-art in measurement of tube local heat trans- 
fer data and average tube bundle secondary fluid density at several 
elevations, which allows an estimate of the axial heat transfer and 
void distributions during steady-state and transient operations. The 
method of heat transfer data reduction is presented and the heat 
flux, secondary convective heat transfer coefficient, and void frac- 
tion distributions are quantified for steady-state, full-power oper- 
ations. 


(EPRI-NP—4731) Side-by-side comparison of 
pow for analyzing organic acids, total organic carbon, 
and anions, Final report. Byers, W.A.; Richards, J.; Silva’ 
H.; Miller, M.R.; Palino, G.F.; Wall, P.S. (Westinghouse 
Electric Co , Pittsburgh, PA (USA); NWT Corp., San 
Jose, CA (U! A). Sep 1986. 150p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920025. 

The objective of this project was to compare the organic 
acids sampling and analysis methods of Westinghouse and NWT 
Corporation. Sampling was performed at three sites, chosen to rep- 
resent units with high, intermediate and low levels of organic con- 
tamination. To check the precision of each method, concurrent 
sampling was employed. To check the accuracy of each method, 
additions of standard organic solutions were made at one of the 
sites. Inorganic anions were also analyzed at each site by each con- 
tractor. Theoretical values of cation conductivity were calculated 
from organic and inorganic analytical data and compared to values 
measured onsite at the time of sampling. Total organic carbon 
(TOC) analyses were performed to evaluate different instruments 
and sampling techniques, as well as provide additional information 
on the relationship between TOC and organic acids concentrations. 


It was concluded that either of the organic acid sampling/analysis 
techniques used by the contractors can produce reliable results. 
TOC samples lose organics content with storage time and should be 
analyzed no later than one week after they are taken; if at all possi- 
ble, they should be stored in a refrigerated condition. State-of-the 
art techniques for TOC sampling and analysis can produce results 
varying by 20 to 50 ppB for levels in the range of 50 to 120 ppB; 
any proposed limits for TOC should be reviewed in that light. Re- 
sults of anion analyses are quite sensitive to sampling and analytical 
techniques. Reasonable agreement between calculated and meas- 
ured values of cation conductivity suggests that both contractors 
had accurately determined all major anionic species. 


(NUREG/CP—0080-Vol.1, pp 83-98) Review of 
oe and design 
rameters and fuel management applications of m 
hit, S.N.; Hsu, H.C.; Quan, B. (Consolidated Edison Co. of 
New York, Inc., New York). Aug 1986. NTIS, PC A99/ 
MF AOl - GPO. File Neier T186901747. (CONF- 
860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

This paper presents a review of measurements and design 
considerations of PWR physics parameters and fuel management 
applications of their margins. Physics parameters discussed are - hot 
channel (power peaking) factors, reactivity coefficients (specifically, 
moderator temperature coefficient), control rod worths, end-point 
boron concentration, boron worth, burnup coefficient and end-of- 
cycle burnup. The review deals with pressurized water reactor 
(PWR) parameters only and presents examples for a Westinghouse 
(15 x 15) fuel PWR - Indian Point 2 operated by Consolidated 
Edison Company of New York. A comparison of measured and 
design values of physics parameters - end point boron concentra- 
tion, control rod worth, moderator temperature coefficient and 
boron worth - obtained during Hot Zero Power startup physics 
tests covering seven cycles are presented. The paper also discusses 
fuel management applications of available margins in a few key 
physics parameters. The review points out that the present meas- 
urement of reactor physics parameters fulfill the objective of check- 
ing the design values of physics parameters and to ensure that the 
measured values are within their corresponding Technical Specifi- 
cation limits. 


405 (NUREG/CP—0080-Vol.1, pp 99-104) Utilization 
of incore/excore instrumentation for improved operating mar- 
gins. Horne, G.P. (Duke Power Co., Charlotte, NC). Aug 
1986. NTIS, PC A99/MF A0Ol - GPO. File Number 
1186901747. (CONF-860906—Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Duke Power company is currently pursuing programs for 
each of its units to increase operating margins by improving the in- 
formation available from the incore and excore monitoring systems. 
A general description is given of the cores of the Oconee Units 1, 
2, and 3, McGuire Units 1 and 2, and Catawba Units 1 and 2. Fixed 
core detectors and moveable incore detectors are discussed. The 
benefits to margin improvement through utilization of incore/ 
excore detector systems are numerous, and as the nuclear environ- 
ment changes the need for margin will increase. 


406 (NUREG/CP—0080-Vol.1, pp 201-214) Response 
matrix based one group simulation model. Park, C.O.; Noh, 
J.M.; Lee, C.K.; Kim, S.H. (Korea Advanced Energy Re- 
search Institute, Daejon). Aug 1986. NTIS, PC A99/MF 
A01 - GPO. File Number 1186901747. (CONF-860906— 
Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The compact response matrix formalism and the modified 
thermal leakage correction model developed in this work have been 
incorporated into a one group nodal simulator, KINS2. The effec- 
tiveness and the adequacy of these methods used in KINS2 are 
demonstrated by performing various test problems for Korea nucle- 
ar Units. All the results performed to date show that this response 
matrix based one group nodal simulation accurately predicts core 
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design parameters in an efficient manner. This efficient simulator is 
thus useful for LWR design calculations. 


407 (NUREG/CP—0080-Vol.1, pp 235-244) Improved 
nodal modeling below hot zero power conditions. Ancona, A.; 
Ferat, E.C.; Kern, R.C. Aug 1986. NTIS, PC A99/MF A0O1 
- GPO. File Number T186901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The range of PWR nodal code modeling has been extended 
to include the temperatures and pressures below hot zero power 
conditions. The extension of the range is achieved through the use 
of advanced curve fitting techniques applied to the representation 
of nodal reactivity as a function of exposure, instantaneous modera- 
tor temperature, moderator temperature history, and core pressure. 


408 (NUREG/CP—0080-Vol.1, pp 445-456) Mixed 
loading calculation scheme for plutonium recycling in PWRs. 
Qualification on the Pu MINERVE experiment. Bioux, P.; 
Chaucheprat, P.; Perrutel, J.P.; Santamarina, A. (E.D.F., 
Clamart, France). Aug 1986. NTIS, PC A99/MF AOl1 - 
GPO. File Number T1I86901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The re-use of plutonium in French PWRs implies the devel- 
opment of low cost and reliable design calculation methods. In 
order to accurately predict local power maps at the interface of 
uranium and mixed oxide fuels, the authors perfected a reference 
and a design pattern. These calculation schemes were tested 
through the interpretation of the MINERVE reactor experiments. 
A satisfactory agreement between computed and measured power 
distributions was obtained from both schemes. 


(NUREG/CP—0080-Vol.1, pp 457-467) Interpre- 

tation of spent fuel analyses from French PWR’s. Gaucher, 

; Santamarina, A. (Commissariat a L’Energie Atomique, 

St.-Paul-Lez-Durance, France). Aug 1986. NTIS, PC A99/ 

MF AOl - GPO. File Number 1186901747. (CONF- 
860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

An extensive experimental program has been performed in 
France on spent fuel from large PWRs. This paper presents the in- 
terpretation and the results obtained on TIHANGE (15 x 15) and 
FESSENHEIM (17 x 17) spent fuel analyses. The interpretation has 
been performed with the French assembly code, ic. APOLLO. 
The calculation-experiment comparison allowed us to improve the 
depletion calculation scheme used in APOLLO, and to point out 
specific trends on basic nuclear data, particularly on the European 
JEF 1 library. This spent fuel program enabled us to qualify the 
new APOLLO multigroup cross-section library operating since 
March 1986 in PWR and APWR calculations. 


410 (NUREG/CP—0080-Vol.1, pp 543-553) RITME: 
a fast computing simulator for 3D power distribution calcula- 
tions /sup T/N large PWRs’ core. Bernard, P.; Girard, H.; 
Sauvage, L.; Barral, J.C.; Provost, J. (C.E.A., Saint Paul 
Lez Durance, France). Aug 1986. NTIS, PC A99/MF A01 
- GPO. File Number T186901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Principles of the fast computing 3D PWR core power calcu- 
lation method RITME are described. Comparison of 1D RITME 
calculation with reference transport (ANISN code) calculations are 
presented. Comparison of 3D RITME calculations are also com- 
pared with measured PWR core power distributions. Discrepancies 
on maximum power are smaller than 3%. 


411 (NUREG/CR—4439) LEPRICON analysis of 
pressure vessel surveillance dosimetry inserted into H.B. Rob- 
inson-2 during cycle 9. Maerker, R.E. (Oak Ridge National 
ee TN (USA)). Aug 1986. Contract AC05-840R21400. 
. (ORNL/TM—10132). NTIS, PC A04/MF AO1 - GPO. 

fi ie Number T1I86014633. 
A second example of applying the LEPRICON methodolo- 
gy to an existing pressurized water reactor is described. The 
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present application is an analysis of ad hoc dosimetry inserted into 
the HB Robinson-2 reactor to monitor the effects on pressure vessel 
fluence produced by the introduction of a low-leakage fuel manage- 
ment scheme during cycle 9. The use of simultaneous dosimetry 
both at a downcomer location and in the reactor cavity allowed a 
quantitative evaluation to be made by the LEPRICON procedure 
of the relative merits of each location. Unfolded results using the 
dosimetry indicate that the cumulative neutron fluence above 1 
MeV originally calculated for the critical lower circumferential 
weld in the pressure vessel during cycle 9, 7.2 x 10!7n/cm?+-15.9 
percent, should be adjusted upward by about one standard devi- 
ation to a value of 8.8 x 10'7n/cm? with a reduced uncertainty of 
10.9 percent. 


412 (NUREG/CR—4647) Calculation of the power dis- 
tribution in the VENUS PWR mock-up benchmark using two- 
group car theory. Williams, M.L.; Landesman, M.; 
Kam, F.B.K. (Louisiana State Univ., Baton Rouge (USA); 
Oak Ridge National Lab., TN (USA)). Aug 1986. Contract 
AC05-840R21400. 46p. (ORNL/TM—10095). NTIS, PC 
A03/MF A0O1 - GPO. File Number T186014866. 

Benchmark calculations of the relative power distribution in 
the VENUS PWR Mock-Up Experiment were performed with 
both discrete ordinates transport theory and few-group diffusion 
theory. The diffusion theory calculations use codes from the Elec- 
tric Power Research Institute (EPRI) Advanced Recycle Method- 
ology Program (ARMP), which is based on methods commonly 
used by US utilities and vendors. The diffusion results are com- 
pared with transport theory results as well as with the measured 
power distribution obtained by gamma scans of the fuel pins. The 
major objective of the study is to determine the accuracy of the 
pin-wise power calculations near the core periphery, which is the 
region that produces nearly all the neutrons that leak from the core 
and damage the reactor pressure vessel. Results show that the few- 
group diffusion calculation produces results which are nearly as ac- 
curate as the transport calculation. The largest error in the comput- 
ed pin powers near the periphery, as compared to measured values, 
is approximately 7%. The average discrepancy throughout the 
entire core is 2%, which is comparable to the experimental uncer- 
tainty. A conservative error estimate of 5% to 10% is, therefore, 
recommended for the pin-wise source distribution used in determin- 
ing the reactor vessel fluence for cores similar to the VENUS con- 
figuration. 


413 (STUK-B-YTO—18) Safety-related occurrences at 
the Finnish Nuclear Power Plants. Quarterly report October- 
December 1985. Reponen, H.; Viitasaari, O. (Finnish Centre 
for Radiation and Nuclear Safety, Helsinki. Dept. of Nucle- 
ar Safety). Oct 1985. 15p. Finnish Centre for Radiation and 
Nuclear Safety, Helsinki. Dept. of Nuclear Safety. 

Same report published in Finnish as STUK-B-YTO-14. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish Nuclear Power 
Plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuclear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quarterly 
Report for this period, Operation of Finnish Nuclear Power Plants 
(STUK-B-YTO 16), which is supplemented by this report intended 
for experts. (author). 


414 (STUK-B-YTO—20) Operation of Finnish Nuclear 
Power Plants. Quarterly report January-March 1985. Re- 
ponen, H.; Viitasaari, O.; Lehtinen, P. (Finnish Centre for 
Radiation and Nuclear Safety, Helsinki. Dept. of Nuclear 
Safety). Nov 1985. 25p. Finnish Centre for Radiation and 
Nuclear Safety, Helsinki. Dept. of Nuclear Safety. 

Same report published in Finnish as STUK-B-YTO-17. 

These general reviews of the operation of the Finnish Nucle- 
ar Power Plants concentrate on such events and discoveries related 
to reactor and radiation safety that the regulatory body, the Finnish 
Centre for Radiation and Nuclear Safety, regards as significant. In 
the report period, no event essentially degraded plant safety nor 
posed a radiation hazard to the personnel or the environment and 





tabulated data on the production and load factors of the plants. 
(author). 


415 (UFRJ-COPPE-PEN—135) Pseudo-Harmoaics 
method: an application to thermal reactors. Silva, F.C. da; 
Rotenberg, S.; Thome Filho, Z.D. (Rio de Janeiro Univ. 
(Brazil). Coordenacao dos Pro; de Pos-graduacao de 
Engenharia). Oct 1985. 35p. fin Portuguese). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86704001. 

Several applications of the Pseudo-Harmonics method are 
presented, aiming to calculate the neutron flux and the perturbed 
eigenvalue of a nuclear reactor, like PWR, with three enrichment 
regions as Angra-1 reactor. In the reference reactor, perturbations 
of several types as global as local were simulated. The results were 
compared with those from the direct calculation. (E.G.). 
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416 (GA-A—18591) HTGR fuel element structural 
design considerations. Alloway, R.; Gorholt, W.; Ho, F.; 
Vollman, R.; Yu, H. (GA Technologies, Inc., San Diego, 
CA (USA)). Sep 1986. Contract AC03-84SF11962. 32p. 
(CONF-8609133—2). NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE86016096. 

From IAEA specialists’ meeting on graphite component 
structural design; Tokai, Japan (8 Sep 1986). 

The structural design of the large HTGR prismatic core fuel 
elements involve the interaction of four engineering disciplines: nu- 
clear physics, thermo-hydraulics, structural and material science. 
Fuel element stress analysis techniques and the development of 
structural criteria are discussed in the context of an overview of the 
entire design process. The core of the proposed 2240 MWi(t) 
HTGR is described as an example where the design process was 
used. Probabalistic stress analysis techniques coupled with probaba- 
listic risk analysis (PRA) to develop structural criteria to account 
for uncertainty are described. The PRA provides a means for en- 
suring that the proposed structural criteria are consistent with plant 
investment and safety risk goals. The evaluation of cracked fuel ele- 
ments removed from the Fort St. Vrain reactor in the USA is dis- 
cussed in the context of stress analysis uncertainty and structural 
criteria development. 


417 (JAERI-M—85-172) Indicial response test for the 
support post structure of VHTR. Futakawa, Masatoshi; Ki- 
kuchi, Kenji; Tachibana, Katsumi; Muto, Yasushi. (Japan 


Atomic Energy Research Inst., Tokyo; Japan Atomic 
= Research Inst., Tokai, Ibaraki. Tokai Research Es- 
ent). Nov 1985. 27p. (In Japanese). NTIS (US Sales 

Only), PC A03/MF AO1. File Number DE86704257. 
Fuel blocks and removable reflector blocks, which constitute 
a core of VHTR, are supported by support posts. Each support 
post is in contact with a hot plenum block at the top end and with 
a lower plenum block at the bottom end through hemispherical 
seats to absorb a relative displacement generated by the lateral 
movement of both blocks by means of small inclination or rotation 
of support posts. Indicial response tests have been carried out by 
using a specified one-dimensional vibration model in order to esti- 
mate the effects of the support post length, the mass of hot plenum 
block and the hemispherical radii of both support and post seat on 
the vibrational characteristics in the support post structure. Futher- 
more the experimental results have been compared with the analyti- 
cal ones obtained from the Lagrange’s equation. The following are 
the conclusions derived. (1) The hemispherical radii of support post 
and post seat have a large effect on the frequency of vibration in 
the support post structure. (2) The frequency of vibration in the 
support post structure is predictable using the Lagrange’s equation. 
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418 (JAERI-M—85-182) Status and future studies of 
the THX design of the VHTR. Baba, Osamu; 
Nishiguchi, Isoharu; Kasaba, Michihiro; Tokura, Akira; 
Mori, Michitsugu; Mizogami, Yorikata; Igari, Toshihide; 
Komiyama, Tadahito. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Nov 1985. 324p. 
(In Japanese). NTIS (US Sales Only), PC Al4/MF AO1. 
File Neauher DE86704258. 

This report summarizes the history of the Intermediate Heat 
Exchanger (IHX) design of the experimental Very High Tempera- 
ture Gas Cooled Reactor of JAERI, the methods of thermo-hy- 
draulic and structural design with some examples in the VHTR De- 
tailed Design (II), the status and future studies in the fields of pro- 
duction, inspection and repair technology, and some results and 
future works of the IHX R and D. 
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REFER ALSO TO CITATION(S) 432, 480, 484, 540 


419 (AECL—8641) Catalogue of advanced fuel cycles 
in CANDU-PHW reactors. Veeder, J.; Didsbury, R. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Jun 1985. 141p. NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE86704005. 

A catalogue raisonne is presented of various advanced fuel 
cycle options which have the potential of substantially improving 
the uranium utilization for CANDU-PHW reactors. Three catego- 
ries of cycles are: once-through cycles without recovery of fissile 
materials, cycles that depend on the recovery and recycle of fissile 
materials in thorium or uranium, cycles that depend primarily on 
the production of fissile material in a fertile blanket by means of an 
intense neutron source other than fission, such as an accelerator 
breeder. Detailed tables are given of the isotopic compositions of 
the feed and discharge fuels, the logistics of materials and processes 
required to sustain each of the cycles, and tables of fuel cycle costs 
based on a method of continuous discounting of cash flow. 


420 (AECL—8643) General overview of CANDU ad- 
vanced fuel cycles program. Rationale and thrusts. Slater, 
J.B. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Nov 1984. llp. (CONF- 
8411237—3). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86704006. 

From Technical committee and workshop on advanced light 
and heavy water reactor technology; Vienna, Austria (26 Nov 
1984). 

, The R and D program for CANDU advanced fuel cycles 
may be roughly divided into two components which have a near- 
and long-term focus, respectively. The near-term focus is on the 
technology to implement improved once-through cycles and mixed 
oxide (plutonium-uranium oxides) recycle in CANDU and on tech- 
nologies to separate zirconium isotopes. Included is work on those 
technologies which would allow a CANDU-LWR strategy to be 
developed in a growing nuclear power system. For the longer- 
term, activities are focused on those technologies and fuel cycles 
which would be appropriate in a period when nuclear fuel demand 
significantly exceeds mined uranium supplies. Fuel cycles and sys- 
tems under study are thorium recycle, CANDU fast breeder sys- 
tems and electro-nuclear fissile breeders. The paper will discuss the 
rationale underlying these activities, together with a brief descrip- 
tion of activities currently under way in each of the fuel cycle tech- 
nology areas. 


421 (AECL—8755) Outline of the comprehensive inves- 
tigation into the cause of failure of a pressure tube in Picker- 
ing NGS A Unit 2. Price, E.G. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Mar 1985. 29p. (CONF-8503257—1). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86704007. 
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From Canadian Electrical Association spring meeting; Mon- 
in. Canada (1 Mar 1985 

— An intensive A Permt e ort, utilizing the combined re- 
sources of Ontario Hydro and Atomic Energy of Canada Ltd., into 
the cause of the fast fracture of a Zircaloy-2 pressure tube in Pick- 
ering NGS Unit 2, is described. The cause of the failure was associ- 
ated both with displacement of a pressure tube support spacer 
during commissioning and the development of much higher hydro- 
gen concentrations in the Zircaloy-2 pressure tubes as a result of 
corrosion, than had been predicted. The evaluation concluded that 
the condition of the pressure tubes warranted replacement with the 
superior alloy, Zr-2.5 percent Nb, the pressure tube materials used 
in all CANDU reactors since Pickering NGS Unit 2. 


(AECL—8839) Physics characteristics of a 
CANDU-600 with repositional adjuster rods fuelled with 
MOX or natural uranium. Boczar, P.G. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Jun 1985. 8p. (CONF-850609—4). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86704008. 

From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear Society; Ottawa, Ontario, Canada (2 - 1985). 

Repositioning the adjuster rods in 4 axial banks in future 
CANDU-600 reactors would permit the flexibility of grading the 
inner and outer banks to achieve optimal flattening of the axial 
power distribution for any particular fuel. With the 4 banks identi- 
cal, acceptable axial power profiles can be achieved for both MOX 
and natural uranium fuels. Future work is to be directed at assess- 
ing the impact of lower zone controller and shutoff rod worth in 
the configuration of reactivity devices considered here, and if nec- 
essary, in identifying means of increasing their worth. 


(INFO—0156) CANDU fuel behaviour during 
foes break loss-of-coolant power transients. Langman, V.J. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Mar 1985. 130p. NTIS (US Sales Only), PC A07/MF AOl1. 
File Number DE86704009. 

An assessment of the thermal/mechanical behaviour of 
CANDU fuel during large break loss-of-coolant overpower tran- 
sients is summarized. The assessment includes a review of the 
world in-reactor test data on fuel behaviour in power transients, an 
ELESIM-II (MOD9)/ELOCA MK2 computer analysis of 
CANDU fuel behaviour as a function of overpower severity and 
heat removal conditions and a brief discussion of some of the mech- 
anisms that may influence CANDU fuel behaviour during over- 
power transients. Recommendations are provided for limits on the 
increase of axial peak, radial average fuel enthalpy to prevent 
sheath failure, loss of fuel geometry and loss of pressure tube integ- 
rity. 36 refs. 


424 (INFO—0159) Pressure tube rupture in a closed 
tank. Feasibility study. Khater, H.A.; Hadaller, G.I.; Stern, 
F. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada); Westinghouse Canada Ltd., Hamilton, Ontario). 

Jun 1985. 104p. NTIS (US Sales Only), PC A06/MF AOI. 

File Number DE86704010. 

A study has been prepared on the feasibility of conducting 
pressure tube/calandria tube rupture tests in a closed tank, simulat- 
ing a scaled-down calandria vessel. The study includes: i) a review 
of previous work, ii) an analytical investigation of the scaling prob- 
lem of the calandria vessel and relevant in-core structures, iii) selec- 
tion of a method for initiating pressure tube/calandria tube rupture, 
iv) a set of specifications for the test assembly, v) general arrange- 
ment drawings, vi) a proposal for a test matrix, vii) a survey and 
evaluation of existing facilities which could provide the required 

temperature and fluid inventory, and viii) a cost esti- 
mate for the detailed design and construction, instrumentation, data 
acquisition and reduction, testing and reporting. The study con- 
cludes that it is both technically and practically feasible to conduct 
pressure tube rupture tests in a closed tank. 


(INFO—0161) Costs and benefits of nuclear reac- 
ro regulation in Canada. Harvie, J.D. (Atomic Energy Con- 
trol Board, Ottawa, Ontario (Canada)). Jun 1985. - 3 
(CONF-850609—5-Summ.). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86704011. 
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From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear Society; Ottawa, Ontario, Canada (2 Jun 1985). 

This paper summarizes information on costs associated with 
regulation of nuclear power reactors in Canada. The AECB per- 
spective on the benefits of such regulation, both to the public and 
to the nuclear industry itself, is presented. 


(INIS-mf—10489) Lepreau 2 environmental impact 
po (Washburn and Gillis Associates Ltd., Frederic- 
ton, New Brunswick (Canada); Senes Consultants, Willow- 
dale, Ontario gee DPA Consulting Ltd., Toronto, On- 
tario (Canada); Maritime Nuclear Ltd., Fredericton, New 
Brunswick (Canada)). May 1984. 46ip. NTIS (US Sales 
Only), PC A20/MF A01. File Number DE86704259. 

Maritime Nuclear, a joint undertaking of Atomic Energy of 
Canada Limited and the New Brunswick Electric Power Commis- 
sion, proposes to construct a second CANDU 600 MW anuclear- 
powered generating unit at the site of the existing Point Lepreau 
Generating Station, in New Brunswick. A feasibility study is now 
underway and guidelines issued by the Lepreau 2 Environmental 
Assessment Panel identified six priority issues and concerns. These 
are: impacts on the biological environment, impacts of radiation on 
humans, impacts on the socio-economic environment, monitoring, 
emergency planning, and decommissioning. These factors as well as 
a description of the site and proposed facility are described in this 
report. 


427 (INIS-mf—10491) Lepreau 2 environmental impact 
statement. . (Washburn and Gillis Associates Ltd., 
Fredericton, New Brunswick (Canada); Senes Consultants, 
Willowdale, Ontario es DPA Consulting Ltd., To- 
ronto, Ontario (Canada); Maritime Nuclear —- Frederic- 
ton, New Brunswick (Canada)). May 1984. 
Sales Only), PC A03/MF AO1. File Number 
Maritime Nuclear, a joint undertaking of Atomic Energy of 
Canada Limited and the New Brunswick Electric Power Commis- 
sion, proposes to construct a second CANDU 600 MW nuclear- 
powered generating unit at the site of the existing Point Lepreau 
Generating Station, in New Brunswick. A feasibility study is now 
underway and guidelines issued by the Lepreau 2 Environmental 
Assessment Panel identified six priority issues and concerns. These 
are: impacts on the biological environment, impacts of radiation on 
humans, impacts on the socio-economic environment, monitoring, 
emergency planning, and decommissioning. These factors as well as 
a description of the proposed facility are described in this report. 


(INIS-mf—10492) Lepreau 2 environmental impact 
ait, Supplemental information. (Washburn and Gillis 
Associates Ltd., Fredericton, New Brunswick (Canada); 
Senes Consultants, Willowdale, Ontario ———_ DPA 
Consulting Ltd., Toronto, Ontario (Canada); Maritime Nu- 
clear Ltd., Fredericton, New Brunswick (Canada)). Sep 
1984. 44p. "NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86704261. 

This report contains supplemental information to the Envi- 
ronmental Impact Statement that was issued on the proposed 
second nuclear generating station Point Lepreau-2 in New Bruns- 
wick, Canada. Some issues dealt with here are the terrestrial and 
aquatic impacts of radioactive and thermal releases to the environ- 
ment, radiation safety for the human population, socio-economic 
impacts on the region in regards to housing, social services and em- 
ployment, and monitoring programs for all aspects of the develop- 
ment, construction and operation of the plant. 


4298 (NGD—10(1984)) Economics of CANDU-PHW. 
1984. Jackson, H.A.; Horton, E.P.; Woodhead, L.W.; 
Fanjoy, G.R. (Ontario Hydro, Toronto (Canada)). Mar 
1985. 36p. NTIS (US Sales Only), PC A03/MF AO01. File 
Number DE86704012. 

The CANDU-Pressurized Heavy Water (CANDU-PHW) 
type of nuclear-electric generating station has been developed joint- 
ly by Atomic Energy of Canada Limited and Ontario Hydro. This 
paper discusses the cost of producing electricity from CANDU, 
presents actual cost experience of CANDU and coal in Ontario, 
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presents projected CANDU and coal costs in Ontario and com- 
pares CANDU and Light Water Reactor cost estimates in Ontario. 
ee ee ae 1, pp 189-200) oe 
emia of reactivity devices in future CANDU 
Sule ity eaten eniatien or ential aia, Weeusn, #0: 
van Dyk, M.T. (Chalk River Nuclear Labs., Ontario). Aug 
1986. NTIS, PC A99/MF A0O1 - GPO. File Number 
1186901747. (CONF-860906—Vol.1). 
From Advances in reactor physics and safety meeting; Sara- 
to Springs, NY, USA (17 198 
” De cuaeaan renoaivty devices is proposed for 
future CANDU reactors which improves the core characteristics 
with enriched fuels, while still allowing the use of natural uranium 
fuel. Physics calculations for this new configuration are presented 
for four fuel types: natural uranium, mixed plutonium - uranium 
oxide (MOX) having a burnup of 21 MWd/kg, and slightly en- 
riched uranium (SEU) having burnups of either 21 or 31 MWd/kg. 


431 (PNC-N—941-85-10) Application of mixing length 
theory to two-phase flow thermohydraulics in ATR. Beattie, 
D.R.H.; Sugawara, Satoru. (Power Reactor and Nuclear 
Fuel Devel 7; <y Corp., Bag (Japan)). Jan 1985. 106p. 
NTIS (US es Only), PC A06/MF AOl1. File Number 
DE86704262. 

Steam-water thermohydraulic data obtained for ATR condi- 
tions in PNC’s Heat Transfer Laboratory are analysed in terms of 
concepts previously developed from mixing length theory. Data an- 
alysed cover pressure loss for pipes, fuel bundles, spacers and other 
obstructions; average steam volume fraction; heat transfer behav- 
iour in the approach to the boiling crisis; and the influence of wall 
roughness in pipes. The analysis has led to predictive equations for 
many of the conditions covered in the experimental program, and 
has provided insight into detailed two-phase mechanisms occuring 
under ATR conditions. 
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REFER ALSO TO CITATION(S) 397, 490, 498, 516, 517, 530, 535, 536, 537, 
538, 544, 545, 546, 549, 569, 619, 882 


432 (CNEA-NT—27/85) Fast breeder reactors inser- 
tion in a D.O - natural U nuclear power plants park. Gho, 
CJ. Str eee ag de a Atomica, Buenos Aires 


). Dept. y Estudios Especiales). 
Oat 2p. 29p. (in reotahy S (US ‘ies Only), PC A03/ 
MF AO1. File Number DE86704263. 

A model for the evolution of Argentine’s installed nuclear 
power for the next 40 years is presented. The consequences of fast 
breeder reactors’ introduction are studied in both autarchic Pu 
cycle and a limited reprocessing system. The passage of a reactor 
park like the national, of natural U - heavy water to one of fast 
breeder reactors, can only be obtained in a very long term due, fun- 
damentally, to the need of Pu produced for those to feed the last 
ones. (M.E.L.). 


433 (HEDL-SA—3294-S) US/DOE Man-Machine In- 
tegration program for liquid metal reactors. D’Zmura, AP.; 
Seeman, S.E. (USDOE, W DC; Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Mar 
1985. Contract ‘AC06-76FF02170. 6p. (CONF-850903—27). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87000253. 
From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
1985). 
” United States Department of Energy (DOE) Man-Ma- 
chine Integration program was started in 1980 as an addition to the 
existing Liquid Metal Fast Breeder Reactor safety base technology 
program. The overall goal of the DOE program is to enhance the 
operational safety of liquid metal reactors by optimum integration 
of humans and machines in the overall reactor plant system and by 
application of the principles of human-factors engineering to the 
design of equipment, subsystems, facilities, operational aids, proce- 
dures and environments. In the four years since its inception the 
program has concentrated on understanding the control process for 
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Liquid Metal Reactors (LMRs) and on applying advanced comput- 
er concepts to this process. This paper describes the products that 
have been developed in this program, present computer-related pro- 
grams, and plans for the future. 


(HEDL-SA—3386-FP) Cycle 7 outage experience. 

A.D. (Westinghouse Hanford Co., Richland, WA 
(USA)). Mar 1986. Contract AC06-76FF02170. 6p. (CONF- 
860311—9). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87000583. 

From Nuclear power plant maintenance meeting; Salt Lake 
City, UT, USA (23 Mar 1986). 

The scheduled 58-day refueling outage in preparation for the 
seventh operating cycle of the Fast Flux Test Facility (FFTF) was 
successfully completed three days ahead of schedule. The planning 
and execution of the outage was greatly aided by Project/2 auto- 
mated scheduling capabilities. For example, the use of “mainte- 
nance windows” and resource loading capabilities was particularly 
effective. The value of the planning process was demonstrated by 
the smooth transition into the outage phase after an early shutdown 
and set the stage for our best outage to date. 


yp ee Post irradiation fracture 
properties of precipitation-strengthened alloy D21. Huang, 
F.H. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1986. Contract AC06-76FF02170. 30p. 
(CONF-860605—31). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE87000256. 

From 13. international symposium on the effects of radiation 
on — Seattle, WA, USA (23 Jun 1986). 

The precipitation strengthened alloys have the potential for 
use in fuel cladding and duct applications for liquid metal reactors 
due to their high strength and low swelling rate. Unfortunately, 
these high strength alloys tend to exhibit poor fracture 
and the effects of neutron irradiation on the fracture properties of 
the material are of concern. Compact tension specimens of alloy 
D21 were irradiated in the tal Breeder Reactor II to a 
fluence of 2.7 x 1072 n/cm? (E > 0.1 MeV) at 425, 500, 550 and 
600°C. Fracture toughness tests on these specimens wre performed 
using electric potential techniques at temperatures ranging from 205 
to 425 C. The material exhibited low postirradiation fracture tough- 
ness which increased with either increasing test or irradiation tem- 
perature. The tearing modulus, however, increased with increasing 
irradiation temperature but decreased with increasing test tempera- 
ture. Results wre analyzed using the J-integral approach. The frac- 
ture toughness of irradiated D21 was evaluated essentially follow- 
ing the procedure recommended in ASTM Test Method E813. It 
was found that the data elimination limits illustrated in E813 were 
too large for the specimens tested, although the thickness criterion 
was satisfied. The precautions needed to determine J/sub 1c/ based 
on a reduced data qualification range were disussed. 


436 (NUREG/CP—0080-Vol.1, pp be Calculation 
and experiment comparison for sample and fuel pin irradia- 
tion experiments in PHENIX. D'Angelo, A.; Martin-Dei- 
dier, L.; Marimbeau, P.; Grouiller, J.P.; Fort, EB; Soule, R.; 
Salvatores, M. E.NEA., Casaccia, Italy). ‘Aug 1986. 
NTIS, PC A99/MF AOI - GPO. File Number T186901747. 
(CONF-860906—Vol. 1). 
From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 198 
i ee ones he anin et Oe-cieten nee 
periment comparisons related to the fuel irradiation experiments 
performed in PHENIX. The analysis used both the CARNAVAL- 
IV system, used in the French Fast Reactor Program, and the re- 
cently developed JEF basic data file. 


437 (NUREG/CP—0080-Vol.1, pp 386-398) Comple- 
integral experimen 


mentary role of critical t and power reactor 
start-up experiments for LMFBR neutronics data and method 
validation. Salvatores, M. (I.R.D.I., Saint Paul Lez Durance, 
France). Aug 1986. NTIS, PC ‘A99/MF AOl - GPO. File 
Number T186901747. (CONF-860906—Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 
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Both critical experiments and power reactor results play at 
present a complementary role in reducing the uncertainties in key 
design parameters for LMFBR, which can be relevant for the eco- 
nomic performances of this type of reactors. 


438 (NUREG/CP—0080-Vol.1, é 399-418) Experi- 
mental BALZAC program at MASURCA in support of the 
design of Super Phenix 2. Soule, R.; Granget, G.; D'Angelo, 
A.; Sztark, H. (.R.D.1., Saint Paul Lez Durance, France). 
Aug 1986. NTIS, PC A99/MF AO1 - GPO. File Number 
1186901747. (CONF- 860906—Vol.1). 
From Advances in reactor physics and safety meeting; Sara- 
toga S rings, NY, USA (17 Sep 1986). 
BALZAC experimental program, performed i in the MA- 
SURCA critical assembly at Cadarache since 1985, is designed for 
the validation of the neutron physics requirements related to the 
physical options of the SPX2 project. Geometrically simple con- 
figurations are chosen in which parameters, typical for those physi- 
cal options, are varied in a systematic manner while the basic fissile 
composition is kept the same. Measurements will be made especial- 
ly of the critical mass, the distributions of reaction rates, spectral 
indices, }°B(n,a) reaction and gamma-ray heating in particular in 
the control-rod and in internal storage regions. Reactivity effects of 
(UPu)O:2 isotopic composition variations and of different control- 
/ tod absorber configurations will be also measured using the MSM 


7 technique. 


439 (NUREG/CP—0080-Vol.1, pp 430-444) Racein- 
1E critical experiments for control-rod method and data vali- 


dation experimental and calculation results. Giese, H.; Ca- 
varec, C.; Granget, G.; Palmiotti, G. (I.N.R., Karlsruhe, 
West Germany). Aug 1986. NTIS, PC A99/MF AOI - 
GPO. File Number T186901747. (CONF-860906— Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 


paper summarizes the results of control rod experi- 
ments, performed in the heterogeneous double ring core RACINE- 
1E, investigated as part of the RACINE program at the French 
zero-power-facility MASURCA. Measurements were made using 
both natural and highly enriched boron carbide absorbers and com- 
prised subcritical and critical experiments. The analysis was carried 
out using methods similar to those used by CEA for the prediction 
of rod worths in LMFBR power reactors. 


(NUREG/CP—0080-Vol.1, pp 497-508) Feasibili- 
or consideration on an LMFBR Super Long-Life ‘*7 
(SLLC). Kawashima, M.; Aoki, K.; Arie, K.; Tsuboi, Y 
(NAIG Nuclear Research Lab., Kawasaki, Japan). Aug 
1986. NTIS, PC A99/MF AOl - GPO. File Number 
1186901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 198 

An LMFBR Super Long-Li e Core (SLLC) concept has 
been Panton these few years as one of the targets of the innovative 
approaches for the FBR cost reduction. In the present study, an 
idea of SLLC has been developed, where core lifetime is extended 
up to plant life of about 30 years, by applying the radially and axi- 
ally multi-zoned core concept (an extension of the Pu-type Asym- 
metric Parfait Core). Emphasis is placed on the discussion of neu- 
tronic performances of cores with oxide fuels rather than metal or 
carbide fuels. Effects of important neutronic parameters on the core 
performances are also discussed. 


441 Radiation transport in a liquid metal fast breeder 
rector during a loss of sodium coolant reactor core disassem- 
bly. Rzepecki, D.J. Ann Arbor, MI; Univ. of Michi 
(1986). 198p. University Microfilms Order No. 86-12,618. 

Thesis (Ph. D.). 

The time-dependent, neutron radiation transport equation for 
a liquid metal fast breeder reactor undergoing a loss of sodium 
coolant reactor core disassembly accident is analyzed and the 
models being used evaluated. Time-dependent neutron transport is 
calculated using both a discrete ordinates and a diffusion theory so- 
lution for the real flux shape. It was found that diffusion theory 
would underpredict reactivity levels by about $6 using referencea- 
ble material properties when compared to discrete ordinates. It was 
also found that the use of an initial adjoint neutron flux throughout 
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the transient as a reactivity weighting function could seriously un- 
derpredict reactivity levels for a severely degraded reactor core. 
The uncertainty due to being limited to two fuel fields for an end- 
of-equilibrium cycle reactor core during the transient was grader 
than that due to microscopic cross-section shielding factor iteration 
and interpolation schemes. Fifty energy group reactivity coeffi- 
cients were best duplicated in collapsing to a ten energy group set 
with an entire reactor integrated bilinear neutron energy flux spec- 
trum. Comparison is also made with a second discrete 

time-dependent computer code of reactivity coefficients. Finally, a 
comparison of the equation of state analytical formulation used in 
the transient calculations is made with that of Hicks and Menzies. 


442 Metallography of thoria-based fuel materials. 
Katz, O.M. (Bettis Atomic Power Lab., DOE/Westing- 
house, Pittsburgh, PA). pp 151-176 of Corrosion, failure 
analysis, and metallography. Shiels, S.A.; Ba; , C.; Wit- 
kowski, R.E.; Vander Voort, G.F. Metals Park, OH; Ameri- 
can Society of Metals (1984). (CONF-8407161—). 
From 17. annual technical meeting of the International Me- 
ee ots Columbus, OH, USA (15 Jul 1984). 
oria and mixed thoria-urania fuel pellets were utilized to 
power the light-water breeder reactor (LWBR) installed at Ship- 
pingport, Pennsylvania, and a compilation of this technology was 
recently authorized for public consumption. Metallography utilizing 
light, electron, and x-ray sources played a substantial part in under- 
standing the behavior of the fuel in the powder and pellet forms, in 
both the unirradiated and irradiated conditions. Sinterability was 
determined by the shapes of comminuted starting powder particles. 
Reactor fuel pellet processing changes were instituted because of 
the metallographic data generated, especially when contaminants 
were found to have a disproportionate effect on properties due to 
concentration at key locations like surfaces and grain boundary tri- 
junctions. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 547, 548 


443 (AECL—8854) Validation of the dynamic simula- 
tion of a natural circulation loop. Tseng, C.M.; Dimmick, 
G.R.; Frketich, G. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). Jul 1985. 11p. 
(CONF-850709—4). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704018. 

From National computer conference; Chicago, IL, USA (22 
Jul 1985). 

A natural circulation loop, or test rig, was built at the Chalk 
River Nuclear Laboratories for the investigation of the thermalhy- 
draulic aspects of natural circulation at atmospheric pressure and 
corresponding subcooled or saturation temperatures. The test rig is 
a scale model of a small nuclear reactor intended for heating appli- 
cations. A real-time, dynamic simulation of this test rig, code- 
named RIGSIM, has been developed and implemented on a hybrid 
computer. Step-transient experiments were carried out in the test 
rig to obtain the data for validating RIGSIM. Two series of tests 
were performed. In the first, a step change input, positive or nega- 
tive, was applied to the test-section power; while in the second, the 
coolant-inlet temperature on the secondary side of the heat ex- 
changer was stepped up or down. Results from both series of ex- 
periments show excellent agreement between RIGSIM predictions 
and experimental data, thus validating the RIGSIM simulation. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 171, 174, 425 


444 (ANL/TIEP—85-10, pp 127-132) Future of nuclear 
licensing. Denton, H.R. (Nuclear Regulatory Commission 
10 Dec 1984. NTIS, PC A13/MF AOl. File Number 
DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 
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The following topics are outlined: Comparison of US and 
best foreign experience in nuclear power plant construction and op- 
eration; Status of licensing and construction; Observed attributes; 
Reduced construction time; Fewer reactor trips; Higher capacity 
factor; Diesel generator reliability; Steam generator tube leakage; 
and US regulatory initiatives: NRC efforts and industry efforts. 


445 (ANL/IEP—85-10, 141-200) Regulatory 
reform - case studies. 10 Dec 1984. NTIS, PC A13/MF 
A01. File Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, bt USA (10 Dec 1984). 

This report focuses on issues associated with the President's 
regulatory reform program. The objectives of reform are related to 
the reduction of overall schedules and to the lowering of costs by 
reducing construction and engineering manpower, equipment costs 
and commodities. Consistent with these objectives is the goal to 
provide a more practical approach to engineering design and con- 
struction consistent with realistic safety goals. In order to assist 
DOE in its responsibility to recommend improvements to the nu- 
clear regulatory process, specific examples of regulatory require- 
ments and their industrial interpretation were sought on a case 
study basis. The case studies program is aimed at exploring the 
commodity and labor productivity aspects of piping, electrical sys- 
tems, and concrete. Five nuclear power plant projects and a fossil 
project were visited for the case studies to determine design and 
construction procedures and relative productivity. The paper sum- 
marizes the findings. 


446 (NUREG—0540-Vol.8-No.8) Title List of Docu- 
ments Made Publicly Available, August 1-31, 1986. Volume 8, 
No. 8. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Technical Information and Document Con- 
trol). Oct 1986. 484p. NTIS, PC A21 - GPO. File Number 
DE87900032. 

This document is a monthly publication containing descrip- 
tions of information received and generated by the US NRC. This 
information includes (1) docketed material associated with civilian 
nuclear power plants and other uses of radioactive materials, and 
(2) nondocketed material received and generated by NRC pertinent 
to its role as a regulatory agency. The following indexes are includ- 
ed: Personal Author Index, Corporate Source Index, Report 
Number Index, and Cross Reference to Principal Documents Index. 


(NUREG—1214) Historical data summary of the 
systematic assessment of licensee performance. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Div. of In- 
spection Programs). Oct 1986. 6ip. NTIS, PC A04/MF 
A01 - GPO. File Number T1I87900001. 

This report presents a history of Systematic Assessment of 
Licensee Performance (SALP) ratings for nuclear power plant fa- 
cilities in operation and under construction. The SALP results are 
listed by NRC region in three sections: the most recent report, op- 
erating facilities, and facilities under construction. The historical 
data summary report has been prepared by the NRC Office of In- 
spection and Enforcement (IE). Information contained in this 
report has been updated to include those published SALP reports 
received before September 16, 1986. 


448 (NUREG/CR—4125-Vol.1-Rev.1) Guidelines and 
workbook for assessment of organization and administration 
of utilities seeking operating license for a nuclear power 
plant. Guidelines for utility organization and administration 
plan. Volume 1, Revision 1. Thurber, J.A.; Olson, J.; Osborn, 
R.N.; Sommers, P.; Widrig, R.D. (Battelle Human Affairs 
Research Center, Seattle, WA (USA); Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1986. Contract AC06- 
76RL01830. 39p. (PNL—5374-Vol.1-Rev.1; BHARC—300/ 
85/002-Vol.1-Rev.1). NTIS, PC A03/MF AOl1 - GPO. File 
Number T187000741. 

Volumes 1 and 2 of this report are a partial response to the 
requirements of Item I.B.1.1 of the "NRC Action Plan Developed 
as a Result of the TMI-2 Accident,” NUREG-0660, and are de- 
signed to serve as a basis for replacing the earlier NUREG-0731, 
"Guidelines for Utility Management Structure and Technical Re- 
sources.” These Guidelines are intended to provide guidance to the 
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user in preparing a written plan for a proposed nuclear organization 
and administration. The purpose of the Workbook (Vol. 2) is to 
guide the NRC reviewer through a systematic review and assess- 
ment of a proposed organization and administration. It is the NRC’s 
intention to incorporate these Guidelines and Workbook into a 
future revision of the Standard Review Plan (SRP), NUREG-0800. 
However, at this time the report is being published so that the ma- 
terial may be used on a voluntary basis by industry to systematical- 
ly prepare or evaluate their organization or administration plans. 
Use of the report by the NRC would not occur until after it has 
been incorpoarted in the SRP. 


ge = ge a ag a te Guidelines and 
pond oN for of organization and administration of utilities 
seeking operating license for a nuclear power plant. Work- 
book for assessment of organization and management. 
Volume, 2, Revision 1. Thurber, J.A.; Olson, J.; Osborn, 
R.N.; Sommers, P.; Widrig, R.D. (Battelle Human Affairs 
Research Center, Seattle, WA (USA); Pacific Northwest 
Lab., Richland, WA (USA)). 1986. Contract AC06- 
76RL01830. 84p. (PNL—5374-Vol.2-Rev.1; BHARC—300/ 
85/002-Vol.2-Rev.1). NTIS, PC A05/MF A0i- GPO. File 
Number T1I87000742. 

This report is a partial response to the requirements of Item 
1.B.1.1 of the “NRC Action Plan Developed as a Result of the 
TMI-2 Accident,” NUREG-0660, and is designed to serve as a 
basis for replacing the earlier NUREG-0731, “Guidelines for Utility 
Management Structure and Technical Resources.” The Guidelines 
are intended to provide guidance to the user in preparing a written 
plan for a proposed nuclear organization and administration. The 
purpose of the Workbook is to guide the NRC reviewer through a 
systematic review and assessment of a proposed organization and 
administration. It is the NRC’s intention to incorporate these 
Guidelines and Workbook into a future revision of the Standard 
Review Plan (SRP), NUREG-0800. However, at this time the 
report is being published so that the material may be used on a vol- 
untary basis by industry to systematically prepare or evaluate their 
organization or administration plans. Use of the report by the NRC 
would not occur until after it has been incorporated in the SRP. 


2108 Economics 
REFER ALSO TO CITATION(S) 444, 445, 499, 2976 


450 (ANL/IEP—85-10, pp 17-31) Nuclear power plant 
functions: overview, maintenance, design practices, 

Gray, J. (International Energy Associates Ltd., Washington, 
DC). 10 Dec 1984. NTIS, PC A13/MF A0Ol1. File Number 
DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The author gives a history of the nuclear industry in the US 
beginning with the Atoms for Peace Proposal in 1954 and summa- 
rizes the nuclear industry’s importance in the realm of electric 
power production today. The primary problems facing the domes- 
tic nuclear industry are identified as the lengthening schedules for 
plant licensing and construction, and the associated uncertainty in 
plant costs and difficulty in financing, and the erosion of public 
confidence. Views on technological approaches to the future of nu- 
clear power and the role regulation will play in the future as a fun- 
damental force are discusses in the paper. Also discussed are the 
importance of standardization of advanced reactor designs and 
quality assurance. 


451 (ANL/IEP—85-10, pp 36-41) Nuclear powerplant 
design and issues of operation. Howard, E. (Boston Edison 
Co., MA). 10 Dec 1984. NTIS, PC A13/MF AOl. File 
Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

Various alternatives being looked at by electric utilities man- 
agement considering additional or replacement nuclear power units 
are noted. Examples are sizing of units, service life extension of 
equipment, incremental capacity improvements, load management 
and pricing, robotics for reduction of occupational exposure, tech- 
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nical advances in water chemistry management and materials, infor- 
mation systems, reactor safety and emergency planning. 


452 (ANL/IEP—85-10, pp 43-47) Nuclear —— 
functions: quality assurance, construction. Karpa, P. (Bechtel 
Power Corp., San Francisco, CA). 10 Dec 1984. NTIS, PC 
A13/MF ‘AOI. File Number DE86012079. (CONF- 
8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The author proposes that multilayer Quality Control is bur- 
densome and ineffective. He proposes that the earlier approaches of 
having responsible field engineers back on the job site instead of at 
a home office be reinitiated to speed up necessary design changes 
and hold down costs. It is then the job of the quality control per- 
sonnel to assure that the field engineer is doing his job. The idea of 
using the reactor start-up process as part of the quality assurance 
program is also proposed. Also discussed is the idea of Operating 
License Contracts or One Step Licensing Approach. 


453 (ANL/IEP—85-10, pp 205-207) gy 
neers’ performance with computers. E.E. Il. (Dept. 
of Energy, Washington, DC). 10 Dec 1984. NTIS, PC A13/ 
MF AOl1. File Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The problem addressed is how to improve the performance 
of engineers in the design, operation, and maintenance of nuclear 
power plants. The application of computer science to this problem 
offers a challenge in maximizing the use of developments outside 
the nuclear industry and setting priorities to address the most fruit- 
ful areas first. Areas of potential benefits include data base manage- 
ment through design, analysis, procurement, construction, operation 
maintenance, cost, schedule and interface control and planning, and 
quality engineering on specifications, inspection, and training. 


454 (ANL/IEP—85-10, pp 209-210) Effect of technol- 
ogy on quality assurance. Purvis, E.E. III. (Dept. of Energy, 
Washington, DC). 10 Dec 1984. NTIS, PC A13/MF AOI. 
File Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

Optimizing Quality Assurance activities by taking advantage 
of technological improvements is an issue directly related to overall 
product cost, quality, and delivery schedules. Use of automated 
tooling and numerical control have reduced manufacturing cycle 
time and thereby enabled better response to changing consumer 
tastes and market demand. Non-nuclear industries are using com- 
puter-aided technology for in-process inspection and final product 
acceptance. Non-destructive examination can also be performed 
real-time, on the production line. The challenge faced by the nucle- 
ar industry is to make the best use of new and emerging technology 
while satisfying compliance requirements. Currently, use of new 
methods is hampered by uncertainty about the affect on regulatory 
issues. Ways of using the technology have been developed for com- 
mercial applications without consideration of nuclear requirements. 


455 (ANL/IEP—85-10, pp 211-220) Artificial intelli- 
gence executive summary. Wamsley, S.J.; Purvis, E.E. III. 
(Westinghouse Advanced Energy Systems Division). 10 
Dec 1984. NTIS, PC A13/MF AOl. File Number 
DE86012079. (CONF- -8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

Artificial intelligence (AI) is a high technology field that can 
be used to provide problem solving diagnosis, guidance and for 
support resolution of problems. It is not a stand alone discipline, 
but can also be applied to develop data bases for retention of the 
expertise that is required for its own knowledge base. This provides 
a way to retain knowledge that otherwise may be lost. Artificial In- 
telligence Methodology can provide an automated construction 
management decision support system, thereby restoring the 
manager’s emphasis to project management. 
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456 (ANL/IEP—85-10, pp 221-234) Advanced nuclear 
power plant design with use of cables. 10 Dec 
1984. NTIS, PC A13/MF AO1. File Number DE86012079. 
(CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The objective of this report is to present a nuclear power 
plant design with a minimum utilization of cables. The report de- 
scribes the types of software and hardware that will be needed to 
minimize hard-wired control and instrumentation circuits and to 
reduce the quantity of low voltage power cables while maintaining 
a high availability and reliability of the plant control systems. 


457 (INIS-mf—10481) Nuclear power and the nuclear 
fuel cycle. Status report 1985. Hardy, C.J.; Silver, J.M. 
(eds.). (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). 1985. 37p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86704039. 

The report provides data and assessments of the status and 
prospects of nuclear power and the nuclear fuel cycle. The report 
discusses the economic competitiveness of nuclear electricity gen- 
eration, the extent of world uranium resources, production and re- 
quirements, uranium conversion and enrichment, fuel fabrication, 
spent fuel treatment and radioactive waste management. A review 
is given of the status of nuclear fusion research. 


458 (VROM-RPD—24) Infrastructural consequences 
of the use of various energy sources in the Netherlands. Basic 
information for future energy policy. Ham, P.J. van der; 
Hoffman, R.M.; Reckman, E.; Wegenwijs, F.W. (cds,. 
(Ministerie van Volkshuisvesting, Ruimtelijke 
Milieubeheer, The Hague (Netherlands). Rij lanologsche 
Dienst). 1984. 130p. (nD Dutch). NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE86704273. 

In the framework of the Public Discussion Energy Policy in 
the Netherlands, two rather divergent energy scenarios have been 
proposed: the Industrial Recuperation Scenario and the Energy 
Saving Scenario. In this report, city and country planning aspects 
of energy scenarios are considered, using the above-mentioned sce- 
narios as a frame of reference. Infrastructural consequences of 
energy options like coal, uranium, wind, and combined heat-elec- 
tricity generation, especially those of coal and nuclear power, are 
discussed. A comparative evaluation is made of various siting plans 
for nuclear plants. (G.J.P.). Includes glossary; 38 refs.; 2 figs. 8 
tabs. Also available from Distributiecentrum Overheidspublikaties, 
Postbus 20014, The Hague, price df 12,50. 
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459 (EIR—584) Benchmark test of JEF-1 evaluation 
by calculating fast criticalities. Pelloni, S. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
Jun 1986. 44p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE86703998. 

JEF-1 basic evaluation was tested by ee fast critical 
experiments using the cross section discrete-ordinates transport 
code ONEDANT with P/sub 3/S/sub 16/ approximation. In each 
computation a spherical one dimensional model was used, together 
with a 174 neutron group VITAMIN-E structured JEF-1 based nu- 
clear data library, generated at EIR with NJOY and TRANSX- 
CTR. It is found that the JEF-1 evaluation gives accurate results 
comparable with ENDF/B-V and that eigenvalues agree well 
within 10 mk whereas reaction rates deviate by up ’0 10% from the 
experiment. U-233 total and fission cross sections seem to be under- 
estimated in the JEF-1 evaluation in the fast energy range between 
0.1 and 1 MeV. This confirms previous analysis based on diffusion 
theory with 71 neutron groups, performed by H. Takano and E. 
Sartori at NEA Data Bank. 








(AE—3974/16) On the solution of the total prob- 
om of eigen numbers in nuclear reactor calculations. Davi- 
denko, D.F. (Gosudarstvennyj Eomiiet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. | aa ~—. 
gii). 1984. 29p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A01. File Number DE86704000 

Effective methods (algorithms) for solving the total problem 
of eigen numbers (EN) of complex matrices A=B + IC encoun- 
tered in calculations of the VK-50 nuclear reactor dynamics are de- 
veloped. Algorithms for constructing all EN and all eigenvectors 
(EV) of eigenspace (ES) belonging to the assigued EN are devel- 
oped using the direct method of parameter variation as well as the 
combined method of parameter variation and certain factorization 
of characteristic polynomial. Corresponding programs for the deter- 
mination of all EN and EV (ES) of the complex matrix A and the 
conjugated matrix Asup(*) which belong to the assigned EN are 
developed on the basis of the proposed algorithms. Specific calcula- 
tions illustrating a high efficiency of the methods have been carried 
out using the developed programs. An effective method construct- 
ing projectors of P(xoA)(P(Axo)) type with a singular norm related 
to xoA(Axo) operators in Banach spaces and, therefore, eigen ele- 
ments of eigen space of A(A) operator is considered. 16 refs. 


(AEA-TECDOC—345, pp 251-263) Nuclear 
data requirements for fast neutron reactors. Manokhin, V.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). Aug 
1985. NTIS (US Sales Only), PC Ai2/MF AOl. File 
Number DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The procedures for the quantitative formulation of nuclear 
data accuracy requirements for fast neutron reactor physics are de- 
scribed. The role of the International Nuclear Data Committee, na- 
tional and regional committees and nuclear data centres in such de- 
velopment is discussed. 18 refs, 4 tabs. 


462 (JAERI—1257) Critical experiments on enriched 
uranium graphite moderated cores. Kaneko, Yoshihiko; 
Akino, Fujiyoshi; Kitadate, Kenji; Kurokawa, Ryosuke. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jul 1978. 90p. (In Japanese). NTIS 
(US Sales Only), PC A05/MF AOl. File Number 
DE86704253. 

A variety of 20 % enriched uranium loaded and graphite- 
moderated cores consisting of the different lattice cells in a wide 
range of the carbon to uranium atomic ratio have been built at 
Semi-Homogeneous Critical Experimental Assembly (SHE) to per- 
form the critical experiments. systematically. In the present report, 
the experimental results for homogeneously or heterogeneously fuel 
loaded cores and for simulation core of the experimental reactor for 
a multi-purpose high temperature reactor are filed so as to be uti- 
lized for evaluating the accuracy of core design calculation for the 
experimental reactor. The filed experimental data are composed of 
critical masses of uranium, kinetic parameters, reactivity worths of 
the experimental control rods and power distributions in the cores 
with those rods. Theoretical analyses are made for the experimental 
data by adopting a simple “homogenized cylindrical core model” 
using the nuclear data of ENDF/B-III, which treats the neutron 
behaviour after smearing the lattice cell structure. It is made clear 
from a comparison between the measurement and the calculation 
that the group constants and fundamental methods of calculations, 
based on this theoretical model, are valid for the homogeneously 
fuel loaded cores, but not for both of the heterogeneously fuel 
loaded cores and the core for simulation of the experimental reac- 
tor. Then, it is pointed out that consideration to semi-homogeneous 
property of the lattice cells for reactor neutrons is essential for high 
temperature graphite-moderated reactors using dispersion fuel ele- 
ments of graphite and uranium. 


(NUREG/CP—0080-Vol.1, pp 215-222) Wielandt 
antiie as applied to the nodal expansion method. Sutton, 
T.M. (General Electric Co.). Aug 1986. NTIS, PC A99/MF 
= GPO. File Number TI86901747. (CONF-860906— 

ol.1). 


22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory And Calculation 


From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

An implementation of Wielandt’s method of eigenvalue shift- 
ing to accelerate the convergence of Nodal Expansion Method 
(NEM) reactor calculations is presented. This particular formula- 
tion of the method greatly decreases the number of source iter- 
ations required for a particular degree of convergence while retain- 
ing most of the efficiency of a group-wise solution procedure for 
the inner iterations. The nature of the NEM equations causes 
Wielandt’s method to behave somewhat differently than when it is 
applied to the finite difference equations, and this is discussed. Re- 
sults are presented for well known two- and three-dimensional 
benchmark problems. 


464 (NUREG/CP—0080-Vol.1, pp 223-234) Multi-di- 
mensional nodal using the simplified P/sub L/ 
method. Smith, K.S. (Studsvik of America, Newton, MA). 
Aug 1986. NTIS, PC A99/MF AOl - GPO. File Number 
1186901747. (CONF-860906—Vol. 1). 
From Advances in reactor physics and safety meeting; Sara- 
toga —— NY, USA (17 pate 1986). 
A three-dimensional, nodal transport method based on an ap- 
proximate form of the spherical harmonics equations is presented. It 
is demonstrated that this transport approximation (the Simplified P/ 
sub L/ method) can be easily implemented into the framework of 
existing nodal diffusion codes, and very high order spatial accuracy 
is maintained. A computer code, QUANTM, which solves the ap- 
proximate transport equations is described. Results from several re- 
alistic benchmark problems show that this transport approximation 
is more accurate than S, discrete-ordinates calculations and that 
three-dimensional problems require only twice the computational 
effort required to solve conventional nodal diffusion equations. The 
dramatic improvement in execution times, relative to S/sub N/ and 
P/sub N/ methods, results from relaxing the constraint of conver- 
gence to the exact solution of the transport equation in the limit of 
fine angular and spatial mesh. 


SA tna tte pp 245-255) Applica- 
on of the gaussian quadrature to transport equations eigen- 
values for one-dimensional geometries. Ribon, P.; Bouaoudia, 
S.; Devaux, A. (Centre d'Etudes Nucleaires’ de Saclay, 
France). Aug 1986. NTIS, PC A99/MF A0O1 - GPO. File 
Number T186901747. (CONF-860906— Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Probability tables, established to describe neutron cross-sec- 
tions in a given energy group, can be introduced directly into the 
multigroup system of equations: this is the principle of the subgroup 
or multiband method. The authors proposed to decompose the flux 
on a complete eigenflux basis. For this purpose the eigenvalue 
problem for one-dimensional geometries was considered. The aim is 
to establish space probability tables which will describe the eigen- 
flux as accurately as required. So far the cases of the infinite slab 
and the sphere have been successful. These probability tables are 
the tables required by the GAUSS quadrature and are well suited 
to any integral calculation. In the paper the application of this 
method to the treatment of the transport equation is outlined. 


466 (NUREG/CP—0080-Vol.1, pp 256-267) Leakage 
transfer matrix (LTM) method for the solution of radiation 
deep penetration problems. Shayer, Z.; Greenspan, E. 
(Atomic Energy Commission, Tel-Aviv, Israel). Aug 1986. 
NTIS, PC A99/MF AOi - GPO. File Number T186901747. 
(CONF-860906—Vol. 1). 
From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 
A new method for the calculation of the flux of neutrons 
poe photons leaking from source-driven systems is presented. A 
assessment of the accuracy and efficiency of this Leak- 
- Transfer Matrix (LTM) method is done by examining a number 
of simple one or two-group deep-penetration problems. It is found 
that the LTM method can calculate the leaking flux to within a few 
percent of the results from conventional ANISN calculations, while 
requiring significantly smaller CPU time. Difficulties in preserving 
the principle of linear superposition of the transport equation when 
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applying the LTM method using conventional numerical interpola- 
tion schemes are discussed. 


467 (NUREG/CP—0080-Vol.1, pp 268-279) Unre- 
solved resonance self shielding calculation: causes and impor- 
tance of discrepancies. Ribon, P.; Tellier, H. (Centre 
d'Etudes Nucleaires de Saclay, France). Aug 1986. NTIS, 
PC A99/MF AOl - GPO. File Number 1186901747. 
(CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 1986). 

7” To Canpale the Cit SFeldine coefficient, it is necessary to 
know the point-wise cross-sections. In the unresolved resonance 
region, the parameters of each level are not known; only the aver- 
age parameters. Therefore the authors simulate the point-wise 
cross-section by random sampling of the energy levels and reso- 
nance parameters with respect to the Wigner law and the x? distri- 
butions, and by computing the cross-section in the same way as in 
the resolved regions. The result of this statistical calculation obvi- 
ously depends on the initial parameters but also on the method of 
sampling, on the formalism which is used to compute the cross-sec- 
tion or on the weighting neutron flux. In this paper, the authors 
survey the main phenomena which can induce discrepancies in self 
shielding computations. Results are given for typical dilutions 
which occur in nuclear reactors. 


468 (NUREG/CP—0080-Vol.1, pp 280-291) Probabil- 
ity tables and gauss quadrature: application to neutron cross- 
sections in the unresolved energy range. Ribon, P.; Maillard, 
J.M. (Centre d’Etudes Nucleaires de Saclay, Gif-sur-Yvette, 
France). Aug 1986. NTIS, PC A99/MF A0O1 - GPO. File 
Number T186901747. (CONF-860906— Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). : 

e idea of describing neutron cross-section fluctuations by 
sets of discrete values, called probability tables, was formulated 
some 15 years ago. The authors propose to define the probability 
tables from moments by equating the moments of the actual cross- 
section distribution in a given energy range to the moments of the 
table. This definition introduces PADE approximants, orthogonal 
polynomials and GAUSS quadrature. This mathematical basis ap- 
plies very well to the total cross-section. Some difficulties appear 
when partial cross-sections are taken into account, linked to the am- 
biguity of the definition of multivariate PADE approximants. Nev- 
ertheless the authors propose solutions and choices which appear to 
be satisfactory. Comparisons are made with other definition of 
probability tables and an example of the calculation of a mixture of 
nuclei is given. 


469 (NUREG/CP—0080-Vol.1, pp 419-429) Joint 
evaluated file qualification for thermal neutron reactors. Tel- 
lier, H.; van der Gucht, C.; Vanuxeem, J. (Centre d'Etudes 
Nucleaires de Saclay, France). Aug 1986. NTIS, PC A99/ 
MF AOl - GPO. File Number 1186901747. (CONF- 
860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

neutron and nuclear data which are needed by reactor 

physicists to perform core calculations are brought together in the 
evaluated files. The files are processes to provide multigroup cross 
sections. The accuracy of the core calculations depends on the ini- 
tial data, which is sometimes not accurate enough. Therefore the 
reactor physicists carry out integral experiments. The authors 
show, in this paper, how the use of these integral experiments and 
the application of a tendency research method can improve the ac- 
curacy of the neutron data. This technique was applied to the vali- 
dation of the Joint evaluated file. For this purpose, 56 buckling 
measurements and 42 isotopic analysis of irradiated fuel were used. 
Small modifications of the initial data are proposed. The final 
values are compared with recent recommended values or micro- 
scopic data. 


470 (NUREG/CP—0080-Vol.1, pp 634-638) Stability 
in bounded domains of initial perturbations of space-depend- 
ent reactor models. Podowski, M.Z. (Rensselaer Polytechnic 
Institute, Troy, NY). Aug 1986. NTIS, PC A99/MF AOI - 
GPO. File Number T186901747. (CONF-860906—Vol.1). 








From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Nonlinear stability of space-dependent (nodal) models of nu- 
clear reactors has been investigated. The method used, based on the 
concept of Lyapunov functional, applies to a large class of reactor 
models with nonlinear reactivity feedbacks. In particular, it was 
shown that effective conditions of asymptotic stability in bounded 
domains of initial perturbation can be established for reactors with 
positive reactivity feedback effects in certain core regions. 


471 (ORNL/TM—10065) Center for Neutron Re- 
search Project. Status report. West, C.D.; Primm, R.T. III; 
Copeland, G.L.; Difilippo, F.C.; Griess, J.C.; Gambill, 
W.R.; Moon, R.M.; Siman-Tov, I.I. (Oak Ridge National 
Lab., TN (USA). Engineering Technology Div.). 1986. 
Contract AC05-840R21400. 81p. NTIS, PC A05 A01; 
1; GPO Dep. File Number DE86015987. 

The Center for Neutron Research (CNR) will provide the 
world’s best facilities for the study of neutron scattering. The CNR 
will contain a very high flux reactor that will achieve an extremely 
high power density (between 4 and 8 MW/L). The reactor is to be 
fueled with uranium silicide and cooled, moderated, and reflected 
by D.O. Initial reactor physics calculations indicate that a power 
level of 270 MW with a reactor core volume of 35 L will achieve a 
peak thermal flux in the reflector of 10° neutrons x m~? x s~4. The 
reactor fuel will be contained in thin (1.3-mm) plates, similar to 
those employed in the very successful High-Flux Isotope Reactor, 
and will be graded in the axial and radial directions. Coolant veloc- 
ity is to be 27 m/s, and core inlet pressure is to be 5.6 MPa. Maxi- 
mum fuel centerline temperature will be ~350°C. Initial thermal- 
hydraulic studies indicate that some method of preventing the for- 
mation of aluminum oxide on the fuel clad is required if the highest 
performance is to be achieved. Tests to confirm these calculations 
are planned. One of the experimental facilities is to be a cold (10- 
MeV) neutron source. Calculations to determine the size of the 
source have been initiated, but additional cross-section data are 
needed. An abbreviated version of a tentative program plan for 
fiscal year 1987 and beyond is described. Total program expendi- 
tures are expected to be $40 million over 5 years. 
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472 (ANL/IEP—85-10, pp 235-264) Fiber optic appli- 
cations in nuclear power plants. Collette, P.H.; Kwapien, 
D.J. (Combustion Engineering, Inc.). 10 Dec 1984. NTIS, 
PC A13/MF A0Ol. File Number DE86012079. (CONF- 
8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

Fiber optic technology possesses many desirable attributes 
for applications in commercial nuclear power plants. The non-elec- 
trical nature of fiber optics is an important factor in an industry 
governed by federal safety regulations such as Class 1E isolation 
and separation criteria. Immunity from Electromagnetic Interfer- 
ence (EMI), an increasing industry problem area, is another signifi- 
cant characteristic. Because of the extremely wide bandwidth of- 
fered, fiber optics better addresses the data acquisition and commu- 
nication requirements of the complex processes of a nuclear power 
plant. Potential for fiber optic sensor applications exists within the 
nuclear industry because their small size and physical flexibility 
allows access into normally inaccessible areas. They possess high 
accuracy and allow environmentally sensitive electronics to be re- 
motely located. The purpose of this paper is to explore current ap- 
plications for fiber optic technology in modern nuclear plants, doc- 
ument examples of present day usage in C-E plants and suggest 
possible future application areas. 
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473 (BNL-NUREG—38378) Is a 4-train 

“always” more reliable than a 2-train support. Guey, C.N.; 

Arrieta, L.; Youngblood, R. (Brookhaven National Lab., 

Upton, NY (USA)). Jun 1986. Contract AC02-76CH00016. 
. NTIS, PC A02/MF A0Ol - GPO. File Number 
86014765. 

Once the gross features of a frontline fluid system have been 
defined, one must consider what support system configuration will 
provide the best overall system performance. This paper considers 
different dc bus configurations for a given emergency feedwater 
system. Results indicate that a four-train support system (i.e., 4 dc 
buses) gives a lower system unavailability for transients, but a 
higher system unavailability for Anticipated Transients Without 
Scram (ATWS), than a two-train support system (i.e, two dc 
buses). This serves to illustrate that more trains do not necessarily 
provide higher reliability, and that a configuration choice which is 
better for one mission success criterion may be worse for another. 
Because of the small characteristic unreliability of dc buses, the nu- 
merical comparisons made here are not dramatic, but the underly- 
ing topological point is nevertheless broadly applicable. The EFWS 
selected in this study consists of two turbine-driven pumps, and two 
motor-driven pumps, with associated piping, instruments, and 
valves. There are two divisions of EFWS, each division including 
one turbine-driven pump train, and one motor-driven pump train 
with a crosstie that can provide an alternate flow path in case one 
train is not available. Each of the motor-driven pumps has one ac 
power bus associated with it. No ac power is required for the tur- 
bine-driven trains. 


474 (EGG-M—01485) Approach for estimating post- 
annual reirradiation embrittlement of reactor vessel steels. 
Server, W.L.; Taboada, A. (Idaho National Engineering 
Lab., Idaho Falls (USA); Nuclear Regulatory Commission, 
Washington, DC (USA)). 1985. Contract AC07-761D01570. 
13p. (CONF-850902—11). NTIS, PC A02/MF AOl1 - GPO. 
File Number T187001437. 

From 2. international symposium on environmental degrada- 
tica of materials in nuclear power systems--water reactors; Monte- 
rey, ~*~ —= (9 Sep 1985). 

annealing of a commercial nuclear reactor pressure 
wee is a possible solution for extending lifetime in situations 
where excessive radiation embrittlement has taken place or when 
the original design life is approached. Two difficult facets of ther- 
mal annealing are the degree of toughness recovery after annealing 
and the post-anneal reirradiation embrittlement behavior. These as- 
pects of annealing are evaluated in this paper by using simple 
models and translation of the initial irradiation damage curve either 
vertically or laterally at the point of residual shift after annealing. 
Results using this methodology are compared to limited actual 
weld metal measurements of annealing behavior. A forthcoming 
ASTM Guide on in-place annealing uses this methodology to assess 
annealing recovery and re-embrittlement response. 


475 (EPRI-NP—4695-M) Relationship between turbine 
rotor and disk metallurgical characteristics and stress corro- 
sion cracking behavior. Final report. Gayley, H.B. (Trans- 
america Delaval, Inc., Trenton, NJ (USA). Turbine and 
Compressor Div.). Sep 1986. 36p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920017. 

This report describes stress corrosion test results in which 
several heats of turbine rotor steels specially prepared to achieve 
different degrees of segregation to the grain boundaries were tested 
in concentrated laboratory and actual steam turbine environments. 
Grain boundary characteristics are considered important because 
turbine rotor failures in field service have been of an intergranular 
nature and because grain boundary segregation is known to affect 
the impact toughness of rotor steels ("temper embrittlement”). The 
laboratory stress corrosion testing results showed no differences be- 
tween heavily and lightly segregated test pieces which differed 
greatly in impact toughness. All test specimens cracked, indicating 
the laboratory environments may have been too severe to allow dif- 
ferentiation between the various metallurgical conditions, if any dif- 
ferences exist. Test loops and autoclaves for chemical analysis and 
mechanical testing were designed, installed and are operating in the 
field testing portion of this program. No intergranular cracking has 
occurred to date; hence, no differentiation between heavily and 
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lightly segregated test pieces has been possible in field testing. In- 
strumented crack ion specimens, which permit measure- 


ment of cracking as it occurs, have been installed for the continuing 
field testing program. Correlation of such cracking with the con- 
tinuously monitored chemical composition of the environment will 
increase understanding of the cracking process and may give the 
possibility of providing an early warning of the existence of condi- 
tions which might cause turbine rotor cracking. 


476 (KURRI-TR—265) Characterization of radioactive 
nuclides in primary cooling water, 1. Evaluation of fissile nu- 
clides and total fission numbers due to *°U and **°Pu in re- 
actor materials heavily irradiated by reactor neutrons. Matsu- 
shita, Rokuji; Fujita, Yoshiaki; Koyama, Mutsuo. (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
1985. "2Ip. (In Japanese). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86704254. 

The characterization of radioactive nuclides, especially fis- 
sion products, in primary cooling water in a nuclear reactor is im- 
portant with respect to FFD(Failed Fuel Detection), finding some 
other defects of the primary cooling systems and also improving 
them from the view point of radiation protection. The first step for 
that purpose will be to find out the principal sources of radioactive 
nuclides during the so-called normal operation period. A series of 
papers are ready to be published on these probrems. The present 
paper, Part I, describes the evaluation of fission number mainly due 
to uranium isotopes as functions of neutron fluence. As a result, it 
was concluded that contribution of *°Pu produced from **U to 
the total fission number after prolonged irradiation becomes signifi- 
cant. It was also found out that the mode of time sequential change 
of neutron spectrum influences to a considerable extent the bilding 
up and burning up of ***Pu. Fissions taking place in the near sur- 
face of materials in and around reactor cores can be a principal 
source of fission fragments which recoil out of the material surfaces 
and are eroded out together with the matrix aluminum into the pri- 
mary cooling water. 


477 (NUREG/CR—4257-Vol.2) Inspection, surveil- 
lance and monitoring of electrical equipment in nuclear power 
plants. Volume 2: pressure transmitters. Toman, G.J. (Frank- 
lin Research Center, Philadelphia, PA (USA)). Aug 1986. 
Contract AC05-840R21400. 49p. (ORNL/Sub—83-28915/ 
3/V2). NTIS, PC A03/MF AOl - GPO. File Number 
TI86015284. 

This report, which was developed under the Nuclear Regu- 
latory Commission’s Nuclear Plant Aging Research program, de- 
scribes the types of pressure transmitters used in nuclear power 
plants. The stresses that cause deterioration and age-related effects 
on pressure transmitters are evaluated. The means of detecting and 
evaluating deterioration are described, and recommendations for 
monitoring deterioration are given. Criteria for determining the ca- 
pability of the pressure transmitters to withstand design basis acci- 
dent conditions are also discussed. 


478 (NUREG/CR—4575) Predictions of J-R curves 
with large crack growth from small specimen data. Papaspyr- 
opoulos, V.; Marschall, C.; Landow, M. (Battelle Columbus 
Div., OH (USA)). Sep 1986. 84p. (BMI—2137). NTIS, PC 
A05/MF A01 - GPO. File Number T187900008. 

This report examines the practice of extrapolating small- 
specimen J-resistance curves for use in predictive analyses of large 
crack growth in nuclear pipes prior to instability. The study in- 
volved a combined experimental and analytical effort. The experi- 
mental effort included tests of 1.0-inch (25.4-mm)-thick compact 
(tension) specimens of 1T, 3T, and 10T planar dimensions. Both 
side-grooved and nonside-grooved specimens of Type 304 stainless 
steel and A516 Grade 70 carbon steel were tested at 550 F (288 C). 
The data were analyzed using deformation-J (J/sub D/) and modi- 
fied-J (J/sub M/) estimation schemes to develop resistance curves. 
Also, elastic-plastic finite element analyses were performed of IT, 
3T, and 10T nonside-grooved specimen data for Type 304 stainless 
steel. The results of these analyses were then used to assess the ex- 
trapolation procedures. The study suggests that extrapolations of J/ 
sub D/-resistance curves to large amounts of crack growth result in 
large underestimates of the fracture resistance of the material. The 
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extrapolations of J/sub M/-resistance curves, although providing 
more accurate estimates of resistance to fracture, may result in 
overestimates. In general, the far-field finite element J-resistance 
curves were in better agreement with J/sub M/ than with J/sub 
D/-resistance curves. 


479 Parametric study of the amplification factor in the 
energy balance method. Chun, R.C.; Chuang, T.Y. (Law- 
rence Livermore National Lab., Livermore, CA). pp 25-40 
of Seismic and dynamic qualification methods. Lin, C.W. 
New York, NY; American Society of Mechanical Engineers 
(1985). (CONF-851125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

This paper represents a parametric study of the amplification 
factor to account for rebound effects in the Energy Balance 
Method. Of the 66 distinct cases the authors chose for their para- 
metric study, the amplification factor of 1.1 seems sufficient except 
in four borderline cases where the carbon steel pipes are small or 
have very small gaps between the pipes and the pipe whip re- 
straints. The authors conclude that the amplification factor general- 
ly decreases as the parameters gap size, hinge-to-break distance and 
overhang increase. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 423 


480 (AECL—7241) Reactor physics measurements with 
19-element ThOsub(2)-sup (235)UOsub(2) cluster fuel in 
heavy water moderator. French, P.M. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Feb 1985. 57p. NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE86704003. 

Low power lattice physics measurements have been per- 
formed with a single rod of 19-element thorium oxide fuel enriched 
with 1.45 wt. percent sub(235)UOsub(2) (93 percent enriched) in a 
simulated heavy water moderated and cooled power reactor core. 
The experiments were designed to provide data relevant to a power 
reactor irradiation and to obtain some basic information on the 
physics of uranium-thorium fuel material. Some theoretical flux cal- 
culations are summarized and show reasonable agreement with ex- 
periment. 


(NUREG/CP—0080-Vol.1, pp 177-188) Standard 
nn calculations with BALO-2A. Sdouz, G. (Austrian 
Research Center Seibersdorf, Austria). Aug 1986. NTIS, PC 
A99/MF AOi - GPO. File Number T186901747. (CONF- 
860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga ee. NY, USA (17 Sep 1986). 

‘oO ensure an optimal application of fuel behavior codes 
International Standard Problems (ISP) are performed by NEA/ 
OECD. Calculations performed with complex fuel analysis codes 
consume considerable implementation and running times. To avoid 
the application of these codes a fast running deformation code was 
extended to a fuel behavior code called BALO-2A. With this code 
two Standard Problems were performed: ISP-14 which is based on 
the bundle experiment REBEKA-6 and ISP-19 performed at the 
PHEBUS-facility. At each Standard Problem different methods 
have to be applied to obtain boundary conditions and input values. 
The results indicate that BALO-2A can simulate quite well fuel be- 
havior under LOCA-conditions. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 456, 514 


> (EGG-M—23084) Pressure transducer temperature 
pensation technique. Evans, R.P. (EG and G Idaho, Inc., 
Idaho Fa Falls (USA)). 1985. Contract ACO7-76ID01570. 15p. 
(CONF-850582—8). NTIS, PC A02/MF AO1 - GPO. File 
Number T187000536. 
From 31. ISA international instrumentation symposium; San 
Diego, CA, USA (6 May 1985). 
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A data reduction technique to compensate for the effects of 
rapid temperature changes in a pressure transducer, operating at 
17.24 MPa (2500 psi) and 589 K (600°F), has been developed. This 
technique allows for pressure measurements, with an uncertainty of 
less than +-3% of full scale, to be made in locations where the 
media temperature is changing several hundred degrees in a few 
seconds. 


483 (EPRI-NP—4758-CCM-Vol.2) IMAGE informa- 

tion monitoring and applied graphics software environment. 

ere Pye > se Fs come es edly at Bn Pat 

Upham, G.L. (Nuclear Software Services, Inc Los Gatos, 

CA (USA)). Sep 1986. 56p. Research Reports ‘Center, Box 
, Palo Alto, CA 94303. File Number TI87920022. 

‘The EPRI Information Monitoring and Applied Graphics 
Environment (IMAGE) system is designed for ‘fast proto-typing’ of 
advanced concepts for computer-aided plant operations tools. It is a 
flexible software system which can be used for rapidly creating, dy- 
namically driving and evaluating advanced operator aid displays. 
The software is written to be both host computer and graphic 
device independent. 


C(INFO—0160) Development of a safety and 
lation systems siamlation pregrem IL. (Serdula Systems Lid. 
Deep River, Ontario (Canada); Atomic Energy Control 
Board, Ottawa, Ontario (Canada)). May 1985. 16p. NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE86704004. 

HP-1000 computer in FORTRAN 77. 

This report describes the development of a safety and regu- 
lation systems simulation program under contract to the Atomic 
Energy Control Board of Canada. A systems logic interaction simu- 
lation (SLISIM) program was developed for the AECB’s HP-1000 
computer which operates in the interactive simulation (INSIM) 
program environment. The SLISIM program simulates the spatial 
neutron dynamics, the regulation of the reactor power and in this 
version the CANDU-PHW 600 MW(e) computerized shutdown 
systems’ trip parameters. The modular concept and interactive ca- 
pability of the INSIM environment provides the user with consid- 
erable flexibility of the setup and control of the simulation. 


485 (NUREG/CP—0080-Vol.1, pp 610-621) Design 
closed-loop controller 


.D. (Massac 
setts Institute of Technolog, Combrideey Aug 1986. NTIS, 
PC A99/MF AOl - G File Number 1186901747. 
(CONF-860906—Vol.1). - 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The dynamic period equation gives the instantaneous reactor 
period as a function of the reactivity and the rate of change of re- 
activity. An alternate formulation of this equation, together with 
the details of its derivation from the point kinetics equations, is pre- 
sented. The advantages of this alternate formulation relative to the 
standard one are that the derivation is not dependent on the 
prompt-jump approximation and that each term in the resulting 
equation can be readily calculated in real-time. An evaluation is 
then given of the behavior of each of the component terms of this 
alternate equation as a function of reactivity. The use of this alter- 
nate dynamic period equation for the design and operation of a 
non-linear, closed-loop, digital controller for a nuclear reactor is 
then described. Details of initial experimental trials of the resulting 
controller are given. This alternate controller, which is structured 
in accordance with the reactivity constraint approach to reactor 
control, is shown to be an effective and reliable means for accom- 
plishing changes in the reactor power. 
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2205 Environmental Aspects 
REFER ALSO TO CITATION(S) 229, 504, 520, 521, 555, 559, 563 


486 (AAEC/E—622-Rev.) Environmental survey at the 
Lucas Heights Research Laboratories. 1983. Giles, M.S.; Du- 
daitis, A. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). Dec 1985. 26p. NTIS (US 
Sales Only), PC A03/MF A011. File Number DE86702981. 

Results are presented of the environmental survey conducted 
in the neighbourhood of the Lucas Heights Research Laboratories 
during 1983. These results are satisfactory. No radioactivity which 
could have originated from these laboratories was found in samples 
collected from possible human food chains. All low-level liquid and 
gaseous waste discharges were within authorised limits. The maxi- 
mum possible annual dose to the general public from airborne 
waste discharges during this period is estimated to be less than 0.01 
millisieverts, which is 1 per cent of the limit for long-term exposure 
that is recommended by the National Health and Medical Research 
Council. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 408, 439, 510, 942 


7) MAPLE-X dedicated to 


td., : 
Labs.). Jun 1985. 1lp. (CONF. 850605-6). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704013. 

From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear Society; Ottawa, Ontario, Canada (2 Jun 1985). 

MAPLE is a versatile new Canadian multi-purpose research 
reactor concept that meets the nuclear aspirations of developing 
countries. It is planned to convert the NRX reactor at Chalk River 
Nuclear Laboratories into MAPLE-X as a demonstration prototype 
of this concept and thereafter to dedicate its operation to the pro- 
duction of radio-isotopes. A description of MAPLE-X and details 
of molybdenum-99 production are given. 


(AECL—8838) Longer life cores for SLOW- 
POKE-2 reactors. Irish, J.D. Hilborn, J.W. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Jun 1985. 8p. (CONF-850609—7). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704014. 

From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear — Ottawa, Ontario, Canada (2 Jun 1985). 

A method has been devised to increase the lifetime of 
SLOWPOKE-2? cores by increasing the initial fuel alee by about 
7 percent. The method was implemented during the commissioning 
of the SLOWPOKE-2 (Kanata) reactor. Calculations indicate that 
the core lifetime will be doubled. 


(AECL—8840) SLOWPOKE-2 reactor with low 
pa uranium oxide fuel. Townes, B.M.; Hilborn, J.W. 
(Atomic Energy of Canada Ltd., Chalk _ Ontario. 
Chalk River Nuclear Labs.). Jun 1985. (CONF- 
850609—8). NTIS oy Sales Only), PC A02/ Mii A0l. File 
Number DE86704015 

From 25. annual international ‘conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear a Ottawa, Ontaric, Canada (2 Jun 1985). 

SLOWPOKE-2 reactor core contains less than 1 kg of 
highly aia uranium (HEU) and the proliferation risk is very 
low. However, to overcome proliferation concerns a new low en- 
richment uranium (LEU) fuelled reactor core has been designed. 
This core contains approximately 180 fuel elements based on the 
Zircaloy-4 clad UOsub(2) CANDU fuel element, but with a smaller 
outside diameter. The physics characteristics of this new reactor 
core ensure the inherent safety of the reactor under all conceivable 
conditions and thus the basic SLOWPOKE safety philosophy 
which permits unattended operation is not affected. 
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490 (ANL/IEP—85-10, pp 51-80) Nuclear powerplant 
functions: control and monitoring, testing and equipment qual- 
ification, manufacturing. Nolan, J. (Westi use Hanford 
Co., Richland, WA). 10 Dec 1984. NTIS, PC A13/MF 
A01. File Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, = USA (10 Dec 1984). 

The author presents an overview of 1) control and monitor- 
ing, 2) testing and equipment mae geen 
discussing a number of individual topics. The liquid metal reactor 
FFTF is used as an example in the various topics: sensors, radiation 
monitors, control rooms, engineered safety systems, hydraulic sys- 
tems, reactor shutdown systems, failed element detection, man-ma- 
chine interfaces, artificial intelligence, data acquisition systems, dis- 
ciplined testing programs, testing of fuel systems, manufacturing of 
breeder fuel, automated fabrication lines, robotics for materials han- 
dling, and nuclear material accountability. 


491 and 
their interpretation. Chawla, R.; Boehme, R. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Ww (Switzer- 
land); Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). 
Jun 1986. 19p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86703999. 

A survey is made of comparisons between calculated and 
measured integral parameters relevant to the physics design of 
PuO/sub 2//UO/sub 2/-fueled light water high converter reactors 
(LWHCR). Mainly considered are experiments conducted to date 
in the PROTEUS reactor at Wuerenlingen, as also a series of meas- 
urements in the SNEAK facility at Karlsruhe. A wide range of 
standard LWR methods and data sets have been applied to the 
analysis of some of the neutron balance investigations carried out in 
the former programme, and discrepancies are found to be very 
much greater than generally encountered for LWR lattices. This 
points at the much higher sensitivity of LWHCR physics param- 
eters to shortcomings in the basic nuclear data being used, as also 
to the need for an even broader and more accurate experimental 
base for testing LWHCR design calculations. The on-going pro- 
grammes of integral experiments in France and Switzerland are 
helping meet the latter requirement. 


492 ee ee ee ee 
ing experiment. Gavazza, S. (Instituto Militar de Engen- 
haria, Rio de Janeiro > (Brazil). Feb 1986. 135p. (in Portu- 
guese). NTIS (US Sales Only), PC A07. AOl. File 
Number DE86704016. 

The radiation transport methodology comparing the calcu- 
lated reactions and dose rates for neutrons and gama-rays, with ex- 
perimental measurements obtained on iron shield, irradiated in the 
YAYOI reactor is evaluated. The ENDF/B-IV and VITAMIN-C 
libraries and the AMPX-II modular system, for cross sections gen- 
eration collapsed by the ANISN code were used. The transport 
calculations were made using the DOT 3.5 code, adjusting the 
boundary iron shield source spectrum to the reactions and dose 
rates, measured at the beginning of shield. The neutron and gamma 
ray distributions calculated on the iron shield presented reasonable 
agreement with experimental measurements. An experimental ar- 

t using the IEA-R1 reactor to determine a shielding 
benchmark is proposed. 


493 (INIS-mf—10502) Annual report 1985 - IFE. (in 
stitute for Energy Technology, Kjeller (Norway)). si. 
29p. (In Norwegian). NTIS S Sales Only), PC A03 

A01. File Number DE86752930. 

Summary in English. 

At present Norwegian nuclear energy research is centered 
around the international OECD Halden Reactor Project which has 
participants from 40 organisations in 10 countries, including the 
Nordic nations and most major nuclear power countries within 
OECD. The research programme is concentrated on nuclear fuel 
and safety technology and on computer-based methods for oper- 
ation and supervision of power reactors. Fuel research is now being 
concentrated more and more on characterizing long-term effects 
with regard to the efficiency and reliablility of the fuel. Special in- 
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struments developed in the Halden project are essential for imple- 
menting the fuel testing programme. These instruments provide de- 
tailed information concerning external and internal conditions in the 
fuel rods. In turn such data provide a basis for developing calcula- 
tion models for use in design, for licensing and when determining 
operating strategies for the different types of fuel. Work to develop 
a large computer-based system for assisting operators under irregu- 
lar operating conditions was commenced in 1985. This system will 
consist of several modules that help trace and diagnose disturb- 
ances, and it contains procedures for returning the system to an ac- 
ceptable state. A knowledge-based system making use of modern 
techniques for storing alarm sequences and a series of important pa- 
rameters for the various operating faults, is being developed to help 
in diagnosing and recognizing fault situations. The nuclear supervi- 
sion system SCORPIO has been supplied for all three pressurized 
water reactors in the Swedish nuclear power plant at Ringhals. Op- 
eration of the three sets of plant can now be planned from one cen- 
tral workstation. Cooperation with Ringhals is continuing with a 
view to connecting SCORPIO direct to the plant, so that the oper- 
ating margins can be monitored in true time at a detailed level. 
Other signatory nations are displaying an interest in this monitoring 
system, especially West Germany and USA. 























494 (JINR—R-3-85-285) Ultracold neutron channel in 
the IBR-2 reactor. Golikov, V.V.; Kulagin, E.N.; Nikitenko, 
Yu.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1985. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704017. 

The design of IBR-2 reactor ultracold neutron (UCN) chan- 
nel is described and results of the investigation of its main charac- 
teristics are presented. The propagation of UCN along the channel 
is described on the basis of the diffusion theory. Main parameters of 
UCN channel copper neutron guide: diffusion coefficient and diffu- 
sion length are determined to be 1.6 m?xs~1 and 6.5 m respectively 
by measuring the dependence of ultracold neutrons count on the 
area of the detector and absorber as well as on the length of the 
neutron guide. For the given parameters the elementary diffusion 
theory admits 0.2 transmission of the neutron guide which agrees 
with the experimental data. Neutron spectra in different parts of the 
channel are determined. 8 refs.; 6 figs. 


































(NUREG/ CP—0080-Vol.1, pp 622-633) Spatial 
Satis effects in reactivity measurements in ZPPR. Carpen- 
ter, S.G.; Brumbach, S.B.; Goin, R.W. (Argonne National 
Lab., Idaho Falls, ID). Aug 1986. NTIS, PC A99/MF A0O1 
- GPO. File Number T186901747. (CONF- 860906—Vol.1). 
Contract W-31-109-ENG-38. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

In recent measurements at the Zero Power Plutonium Reac- 
tor, significant spatial effects were observed when making reactiv- 
ity measurements in large, decoupled cores with zones in which 
normal plutonium fuel was replaced by 7°U fuel or fuel with a 
high *°Pu content. Flux redistributions caused by perturbations in 
these cores took several minutes to evolve. Effects of the slow flux 
redistributions were not approximated well enough by an instanta- 
neous detector efficiency change assumption to give satisfactory in- 
verse kinetics results from a single detector. Measurements are also 
reported for a small, tightly coupled, metal fueled core in which 
spatial effects were very small. Both the tightly coupled and signifi- 
cantly decoupled cores were investigated using rod-drop, boron-os- 
cillator and noise coherence techniques which emphasized different 
times following perturbations. Equilibrium flux distributions were 
also measured for subcritical configurations with inserted control 
rods. 


496 (ORNL/TM—10160) High Flux Isotope Reactor 
quarterly report, April-June 1986. Corbett, B.L.; Farrar, 
M.B. (Oak Ridge National Lab., TN (USA). Operations 
Div.). Aug 1986. Contract AC05-840R21400. 20p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015984. 
Four routine ‘cycles of operation were completed during the 
second quarter. Four scheduled end-of-cycle shutdowns, three 
other scheduled shutdowns, and two unscheduled shutdowns result- 
ed in an on-stream time of 90.7%. The control plates and cylinder 
were replaced during the end-of-cycle 281 shutdown. Control plate 
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set 2 and previously unirradiated cylinder No. 9 were inserted into 
the reactor. 


497 (PNL—6017) Evaluation of the 12-hour shift 
schedule at the Fast Flux Test Facility. Lewis, P.M.; Swaim, 
D.J.; Rosa, R.R.; Colligan, M.J.; Booth, R.J.; Swint, M.J. 
(Pacific Northwest Lab., Richland, WA (USA); Westing- 
house Hanford Co., Richland, WA (USA); National Inst. 
for Occupational Safety and Health, Cincinnati, OH (USA); 
Hanford Environmental Health Foundation, Richland, WA 
(USA)). Sep 1986. Contract AC06-76RL01830. 311p. NTIS, 
PC Al14/MF AO1; 1; GPO Dep. File Number DE87000243. 

The objective of this report are to evaluate the effect of the 
change to the 12-hour/day schedule on operational performance 
and safety of FFTF; to evaluate the degree to which the change to 
the 12-hour/day schedule has met its objectives; and to gather in- 
formation that may be useful to FFTF management and the US 
Department of Energy (DOE) in evaluating 8- and 12-hour shift 
schedules at other facilities. The principal conclusion of this report 
is that the 12-hour/day shift schedule is a reasonable alternative to 
an 8-hour/day schedule at FFTF. As a result of the scedule 
change, it seems clear that plant performance improved in two 
ways. The operator error rate in keeping the Technical Specifica- 
tion Compliance Logs was already very low on the 8-hour shift. 
On the 12-hour shift, the rate was even lower. Also, the operator 
interface with craft personnel resulted in an increase in the produc- 
tivity of the craft personnel. 


2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 536, 571 


498 (NUREG/CP—0080-Vol.1, pp 141-151) Time 
constants and feedback transfer functions of EBR-II subas- 
sembly types. Grimm, K.N.; Meneghetti, D. (Argonne Na- 
tional Lab., IL). Aug 1986. NTIS, PC A99/MF AOl - 
GPO. File Number TI86901747. (CONF-860906—Vol.1). 
Contract W-31-109-ENG-38. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Time constants, feedback reactivity transfer functions and 
power coefficients are calculated for stereotypical subassemblies in 
the EBR-II reactor. These quantities are calculated from nodal 
reactivities obtained from a reactor kinetic code analysis for a step 
change in power. Due to the multiplicity of eigenvalues, there are 
several time constants for each nodal position in a subassembly. 
Compared with these calculated values are analytically derived 
values for the initial node of a given channel. 
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498 (ANL/IEP—85-10, pp 121-126) Look ahead in 
nuclear R & D. Taylor, J.J. (Electric Power Research Insti- 
tute, Palo Alto, CA). 10 Dec 1984. NTIS, PC A13/MF 
A01. File Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The fruits of nuclear research and development efforts are 
briefly noted, and the needs which would stimulate further effec- 
tive nuclear research and development are identified. The need to 
bring the so-called conventional technology (non-nuclear) of the 
nuclear plant up to the level of the new standards of nuclear tech- 
nology is discussed. The second instance of need is evaluation of 
the source term resulting from beyond design basis accident phe- 
nomena. The third issue of critical importance must also be comple- 
tion of demonstration and prototype power plant phases of ad- 
vanced nuclear generation systems. A new national reactor devel- 
Opment program can emerge from these needs for total technical 
excellence, increased societal requirements, and the challenge to es- 
tablish the viability of renewed nuclear expansion. 
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500 (ANL/IEP—85-10, pp 265-283) Integrated solu- 
tion for information processing for post-accident display and 
safe shutdown. Crawford, T.H. III; Moreton, M.B. (Houston 
Lighting & Power Co., TX). 10 Dec 1984. NTIS, PC A13/ 
AO01. File Number DE86012079. (CONF-8412107—). 
From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

Today's Nuclear Power Plants require the highly reliable 
display of critical process information in the Control Room and at 
the Auxiliary Shutdown Station to meet the regulatory require- 
ments for Post Accident Monitor-Monitoring, Safe Shutdown fol- 
lowing a postulated Control Room/Relay Room Fire, and human 
factors encompassed in the Control Room Design Review. Imple- 
mentation of these closely related requirements calls for an integrat- 
ed approach to achieve design compatibility and cost effectiveness. 
Distributed, microprocessor-based technology provides the equip- 
ment to implement this coordinated approach. Development of one 
such system, called the Qualified Display Processing System, is dis- 
cussed. 


501 (BNL-NUREG—38408) Analysis of the results of 
the Midland PRA. Bozoki, G.; Teichmann, T. (Brookhaven 
National Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CHO00016. 6p. (CONF-861211—8). NTIS, PC A02/MF 
A01 - GPO. File Number T186014763. 
From American Society of Mechanical Engineers winter 
actly, Sa CA, USA (7 Dec 198 
paper presents the results o ‘a limited review of the 
Midland PRA (MPRA), aimed at facilitating regulatory analyses 
and at providing insights into safety related plant failures. In par- 
ticular, stress was laid on the root causes of accident sequences, 
particularly their failure modes, viz., hardware, human, mainte- 
nance, test, and repair. Because this information was difficult to ex- 
tract in this detailed and sophisticated PRA (and in certain others) 
a special algorithm was developed to display the leading sequences 
contributing to core damage and/or to public risk in terms of the 
above generic failure modes. This was done in a hierarchical fash- 
ion to allow tracing the important accident sequences to the sys- 
tems failures. The weighted core damage frequency (CDF) values 
of the sequences considered then provided a (quantitative) ranked 
importance listing of these failure modes, led by hardware failures 
(in 78%) and human factors (in 37%), etc. Multiple maintenance sit- 
uations (reflecting on test and maintenance specifications) were also 
evaluated, but played only a small role (=3%). Similar tabulations 
were also made of the (weighted) importance of the support sys- 
tems (such as the electric power system, the component cooling 
water systems, etc.) and of the role of the major systems/functions 
(e.g., high pressure injection, etc.) contributions to these accident 
sequences. Finally, the role of certain particular operational and 
plant features (e.g., loss of offsite power initiators, RCP seal failure, 
bunkering, etc.) were briefly examined. The methods displayed 
seem applicable to an important class of extant and projected 
PRAs. 


502 (BNL-NUREG—38409) Insights from an overview 
of four PRAs. Fitzpatrick, R.; Arrieta, L.; Teichmann, T.; 
Davis, P. (Brookhaven National Lab., Upton, NY (USA); 
Intermountain re Inc., Idaho alls, ID (USA)). 
1986. Contract AC02-7 00016. 5p. (CONF-861211—9). 
NTIS, PC A02/MF A0O1 - GPO. File Number T186014855. 
From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 
paper summarizes the findings of an investigation of 
four probabilistic risk mein (PRAs), those for Millstone 3, 
Seabrook, Shoreham, and Oconee 3, performed by Brookhaven Na- 
tional Laboratory (BNL) for the Reliability and Risk Assessment 
Branch of the US Nuclear Regulatory Commission (NRC). This 
group of four PRAs was subjected to an overview process with the 
basic goal of ascertaining what insights might be gained (beyond 
those already documented within the individual PRAs) by an inde- 
pendent evaluation of the group with respect to nuclear plant safety 
and vulnerability. Specifically, the objectives of the study were (1) 
to identify and rank initiators, systems, components, and failure 
modes from dominant accident sequences according to their contri- 
bution to core melt probability and public risk; and (2) to derive 
from this process plant-specific and generic insights. The effort was 
not intended to verify the specific details and results of each PRA 
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but rather - having accepted the results - to see what they might 
mean in a more global context. The NRC had previously sponsored 
full detailed reviews of each of these PRAs, but only two, those for 
Millstone 3 and Shoreham, were completed and documented in 
time to allow their consideration within the study. This paper also 
presents some comments and insights into the amenability of certain 
features of these PRAs to this type of overview process. 


503 - (BNL-NUREG—38471) Effects of water in film 
ee G.A.; Finfrock, C.; 
Burson, S.B. (Brookhaven National Lab., Upton, NY 

(USA); Nuclear Regulatory Commission, Washington, DC 
(USA)). 1986. Contract AC02-76CH00016. 6p. (CONF- 
861102—21). NTIS, PC A02/MF AO01 - GPO. File Number 
1186015073. 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 1986). 

Liquid-liquid boiling experiments have been performed with 
H.O and liquid metal melts in the 100-series test matrix (Runs 121, 
126, 127) and the VE test matrix. Some of the pre-explosion unsta- 
ble film boiling data as well as observations from the explosive 
series have been previously reported. 


504 (CONF-860932—2) Using MENU-TACT for esti- 
releases 


radionuclide during a reactor emergency. 
Sjoreen, A.L. (Oak Ridge National Lab., TN oy aa 
1986. Contract AC05-840R21400. 15p. NTIS, PC Al 
A01 - GPO. File Number T186015652. 
From Radiological accidents, perspectives and emergency 
planning preparedness; Bethesda, MD, USA (15 Sep 1986). 
MENU-TACT is a computer code designed to estimate po- 
tential atmospheric releases of radionuclides from the reactor com- 
plex during a reactor emergency. It is part of a suite of models, the 
Intermediate Dose Assessment System, which is used at the US Nu- 
clear Regulatory Commission’s Operations Center. MENU-TACT 
incorporates only those processes that can make major changes in 
the magnitude of a reactor release. It provides quick results of 
bounding calculations. MENU-TACT was written to be simple to 
use. Data are entered via fill-in-the-blank displays or selection of 
menu options. Plant-specific and generic default values for data are 
provided where appropriate. The code models transport of nuclides 
from containment through a series of volumes to the environment. 
The analyst controls the pathways from the volumes to the envi- 
ronment, timing of events, and depletion parameters, along with 
other required data. 


505 (CONF-8610135—2) Integration of wide-plate 
crack-arrest test results. | C.E.; Naus, D.J. (Oak Ridge 
National Lab., TN (USA). ae Technology Div.). 
Oct 1986. Contract AC05-840R21400. 4p. NTIS, PC A02/ 
MF A01 - GPO. File Number T187000289. 

From 14. water reactor safety information meeting; Gaithers- 
burg, MD, USA (27 Oct 1986). 

The primary objective of the crack-arrest studies under the 
Heavy-Section Steel Technology (HSST) Program is to generate 
data for understanding the crack-arrest behavior of prototypical 
pressure vessel steels at temperatures near and above the onset of 
the Charpy uppershelf region. Specific program goals are to: (1) 
extend existing K/sub Ia/ data bases to temperatures beyond those 
associated with the upper limit in the ASME B&PVC; (2) clearly 
establish that crack-arrest occurs prior to fracture-mode conversion; 
(3) observe the relationship between arrest data and machine/speci- 
men compliance behavior; and (4) validate the predictability of 
crack arrest, stable tearing, and/or unstable tearing sequences for 
ductile materials. In meeting these goals, the HSST program is gen- 
erating crack-arrest data over an expanded temperature range 
through tests involving large thermally-shocked cylinders, pressur- 
ized-thermally-shocked vessels and wide-plate specimens. This pres- 
entation will focus on data from the wide-plate specimens which 
have the advantage that a more significant number of data points 
can be obtained at affordable costs. 
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506 (EGG-M—04286) Review of operating experience 

on reactor trip systems. Meyer, L.C. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 12 Sep 1986. Contract ACO07- 
761D01570. 8p. (CONF-860908—20). NTIS, PC A02/MF 
A01 - GPO. File Number T187000462. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

° Operating experience with the Reactor Trip System (RTS), 
as reported in Licensee Event Reports (LERs), the Nuclear Power 
Experiences (NPE) data base, and selected plant records, is present- 
ed. The purpose of this study is to evaluate the potential signifi- 
cance of aging, including cycling, trips, and testing as contributors 
to degradation of the RTS. Tables are presented that show the per- 
centage of failure events classified by component, subcomponent, 
and cause for each of the Nuclear Steam Supply System (NSSS) 
vendors. A representative reactor trip string and reactor coolant 
pressure channel were selected for detailed study. Functional indi- 
cators of degradation and testing requirements are evaluated. 


507 (EGG-M—05686) Electronic isolators used in 
safety systems of US nuclear power plants. Nielsen, J.R. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 12 
Sep 1986. Contract AC07-76ID01570. 8p. (CONF-860908— 
22). NTIS, PC A0O2/MF AOl - GPO. File Number 
1187000464. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

° An evaluation program has been conducted for electronic 
isolators used in safety systems of US nuclear power plants. As a 
result of the program, some recommendations are made for test 
methods that can be used to ensure that isolation devices are being 
qualified adequately to satisfy IEEE-279 requirements. These rec- 
ommendations are based on studies made on National Standards; 
conversations held with utility personnel, Nuclear Steam System 
Suppliers, Architect Engineers, and the isolator vendor staff; and 
analysis of actual tests performed on sample isolators. 


508 (EGG-M—07586) Analysis of containment venting 
for the Peach Bottom Atomic Power Station. Hanson, D.J.; 
Wright, R.E.; Jenkins, J.P. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 12 Sep 1986. Contract ACO07- 761D01570. Tp. 
(CONF-860908—16). NTIS, PC A02/MF A0O1 - GPO. File 
Number T187000479. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

™ The effectiveness of containment venting as a means of pre- 
venting or mitigating the consequences of severe accidents was 
evaluated for Peach Bottom Atomic Power Station Units 2 and 3 
(BWR-4s with Mark I containments). Results from this evaluation 
indicate that the effectiveness of venting in preventing containment 
failure is highly dependent on the severe accident sequence. Con- 
tainment venting can be effective for several classes of sequences, 
including loss-of-coolant accidents with breaks in the containment 
and transients with a failure of containment heat removal. Howev- 
er, based on draft procedures and equipment in place at the time of 
the evaluation, containment venting has limited potential for further 
reducing the risk associated with several sequences currently identi- 
fied as significant contributors to risk. Means of improving the po- 
tential for risk reduction were identified, but their influence on risk 
was not analyzed. 


509 (EGG-M—08286) Impacts of age-related failures 
on nuclear systems. Meale, B.M.; Satterwhite, D.G.; Krantz, 
E.A.; MacDonald, P.E. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 12 Sep 1986. Contract AC07- 761D01570. : 
(CONF-860908—21). NTIS, PC A02/MF A0O1 - GPO. File 
Number T187000463. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

Aging-related failure data from nine light water reactor 
safety, support, and power conversion systems have been extracted 
from an operational data base. Systems and components within the 
systems that are most affected by aging are identified. In addition, 
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information on aging-related root causes of component failures has 
been extracted for service water and Class 1E electrical power dis- 
tribution systems. Engineering insights are presented, and prelimi- 
nary quantification of the importance of aging-related root causes 
for a service water system is provided. 


510 (EGG-M—31786) Characteristics of severely dam- 
aged fuel from PBF tests and the TMI-2 accident. 

D.J.; Cook, B.A.; Dallman, R.J.; Broughton, J.M. (EG and 
G Idaho, Inc., Idaho Falls (USA)). 25 Sep 1986. Contract 
AC07-761D01570. 9p. (CONF-860908—18). NTIS, PC A02/ 
MF AO1 - GPO. File Number T187000467. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

" As a result of the TMI-2 reactor accident, the US Nuclear 
Regulatory Commission initiated a research program to investigate 
phenomena associated with severe fuel damage accidents. This pro- 
gram is sponsored by several countries and includes in-pile and out- 
of-pile experiments, separate effects studies, and computer code de- 
velopment. The principal in-pile testing portion of the program in- 
cludes four integral severe fuel damage (SFD) tests in the Power 
Burst Facility (PBF) at the Idaho National Engineering 
(INEL). The INEL is also responsible for examining the damaged 
core in the Three Mile Island-Unit 2 (TMI-2) reactor, which offers 
the unique opportunity to directly compare the findings of an ex- 
perimental program to those of an actual reactor accident. The 
principal core damage phenomena which can occur during a severe 
accident are discussed, and examples from the INEL research pro- 
grams are used to illustrate the characteristics of these phenomena. 
The preliminary results of the programs are presented, and their 
impact on plant operability during severe accidents is discussed. 


511 (EPRI-NP—3989-SR-Rev.1) Full-range drift-flux 
correlation for vertical flows. Revision 1. Chexal, B.; Lel- 
louche, G. (Electric Power Research Inst., Palo Alto, CA 
(USA). Nuclear Power Div.). Sep 1986. 93p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920021. 

An empirical drift flux correlation has been developed that 
eliminates the need to know the flow regime before void fraction 
predictions can be made. This correlation covers the full range of 
pressures, flows, and void fractions and has been qualified against 
several sets of steady state test data covering wide range of initial 
conditions and geometries (PWR and BWR fuel assemblies as well 
as large pipes up to 18 inches in diameter). The correlation is based 
on the drift flux model described in EPRI report NP-2246-SR[1]. 
This correlation should be of great value to code developers and 
code users in determining the drift-flux parameters (C/sub o/ and 
V/sub gj/) for both co-current and counter-current two-phase 
flows for a full range of pressures, flows and void fractions includ- 
ing counter current flooding limitation (CCFL) and natural circula- 
tion. The correlation is continuous throughout the full range and 
does not depend on flow regime maps or spline fitting. 


512 (EPRI-NP—4498-Vol.7) Reactor analysis support 
package (RASP). Volume 7. PWR set-point methodology. 
Final report. Temple, S.M.; Robbins, T.R. (SMT Associates, 
New Orleans, LA (USA); Pickard, Lowe, and Garrick, 
Inc., Washington, DC Combustion 


SA); Engineering, 
Inc., Windsor, CT (USA)). Sep 1986. 175p. Research Re- 
Center, Box 50490, Palo Alto, 


ports A 94303. File 
Reenter 1187920053. 

This report provides an overview of the basis and methodol- 
ogy requirements for determining Pressurized Water Reactor 
(PWR) technical specifications related setpoints and focuses on de- 
velopment of the methodology for a reload core. Additionally, the 
report documents the implementation and typical methods of analy- 
sis used by PWR vendors during the 1970's to develop Protection 
System Trip Limits (or Limiting Safety System Settings) and Limit- 
ing Conditions for Operation. The descriptions of the typical set- 
point methodologies are provided for Nuclear Steam Supply Sys- 
tems as designed and supplied by Babcock and Wilcox, Combustion 
Engineering, and Westinghouse. The description of the methods of 
analysis includes the discussion of the computer codes used in the 
setpoint methodology. Next, the report addresses the treatment of 
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calculational and measurement uncertainties based on the extent to 
which such information was available for each of the three types of 
PWR. Finally, the major features of the setpoint methodologies are 
compared, and the principal effects of each particular methodology 


on plant operation are summarized for each of the three types of 
PWR. 


513 (EPRI-NP—4750-SR) 1985 nuclear power plant 
safety control technology seminar: proceedings. Divakaruni, 
S.M.; Sun, W.K.H. (eds). (Electric Power Research Inst., 
Palo Alto, CA (USA)). Sep 1986. 629p. (CONF-850260—). 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920023. 

From EPRI seminar on nuclear power plant safety control 
—— Palo Alto, CA, USA (4 Feb 1985). 

A seminar on Nuclear Power Plant Safety Control Technol- 
ogy was sponsored by EPRI on February 4-6, 1985 in Palo Alto, 
California at the Hyatt-Palo Alto. These proceedings include 
formal presentations on the following topics: Overview of nuclear 
power plant safety control technology; PWR and BWR signal vali- 
dation; Safety parameter display systems and advanced operations 
aids; Core monitoring; Simulator and simulation software; Future 
research topics; and Computer demonstrations. 


(EPRI-NP—4758-CCM-Vol.4) IMAGE informa- 
tion monitoring and applied software environment. 
Volume 4, Applications description. Hallam, J.W.; Ng, K.B.; 
Upham, G.L. (Nuclear Software Services, Inc., Los Gatos, 
CA (USA)). Sep 1986. 137p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920046. 

The EPRI Information Monitoring and Applied Graphics 
Environment (IMAGE) system is designed for ‘fast proto-typing’ of 
advanced concepts for computer-aided plant operations tools. It is a 
flexible software system which can be used for rapidly creating, dy- 
namically driving and evaluating advanced operator aid displays. 
The software is written to be both host computer and graphic 
device independent. This four volume report includes an Executive 
Overview of the IMAGE package (Volume 1), followed by Soft- 
ware Description (Volume II), User’s Guide (Volume III), and De- 
scription of Example Applications (Volume IV). 


515 (EPRI-NP—4784-SR) Automatic software genera- 
tion and validation for nuclear power plant status monitoring. 
(Electric Power Research Inst., Palo Alto, CA (USA). Nu- 
clear Power Div.). Oct 1986. 212p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920040. 

This report is the by-product of a research effort to develop 
improved methods for generating reliable software for Safety Pa- 
rameter Display Systems (SPDS) application in nuclear power 
plants. The motivation for the work is the fact that industry atten- 
tion has principally focused on display layout and organization; 
however, comparatively little work has been done to support the 
development of error-free logic software which drives these sys- 
tems. The report discusses a FORTRAN-based Logic Generator 
and Validator which composes and decomposes alarm logic mod- 
ules derived from a logic specification. The results are applied to a 
Boiling Water Reactor (BWR) generic SPDS configuration. The 
work was jointly sponsored by EPRI and the University of Califor- 
nia at Los Angeles (UCLA). 


516 (HEDL-SA—2801-FP) Sodium compatibility of 
HT-9 and Fe-9Cr-1Mo steels. Anantatmula, R.P.; Brehm, 
W.F. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Nov 1985. Contract AC06-76FF02170. 20p. 
(CONF-851115—51). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87000252. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Ferritic steels have been receiving significant attention for 
possible use as steam generator tubing, and as alternate structural 
materials for liquid-metal heat-transport systems in commercial fast 
reactors, fusion reactors, etc. The materials are chosen on the basis 
of their high thermal conductivity, resistance to stress-corrosion- 
cracking in aqueous and steam environments, favorable fabricability 
and fairly low cost. These steels are available in several classes 
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based on the microstructure and alloy content, viz., martensitics, 
bainitics, delta ferritics, and duplex steels. The low alloy bainitic 
steels (Fe-2-1/4Cr-1Mo) undergo extensive decarburization when 
exposed to high temperature flowing sodium. It is for this reason 
that ferritic steels with higher chromium (9 to 12% Cr) content 
have been proposed to minimize the carbon transfer and eventual 
degradation of mechanical properties. The martensitic steels, HT-9 
and improved Fe9CriMo are being considered as cladding/duct 
materials for liquid metal reactors (LMR). The alloy HT-9 is based 
on 12CriMo composition. The improved Fe9CriMo alloy is based 
on 9Cr1Mo composition as its name implies. The objective of the 
work reported here is to evaluate the sodium compatibility of the 
alloys at temperatures and flow rates typical of LMR cores. Testing 
was done for 8104 hours at 60°C and 3992 hours at 650°C. 


517 (INIS-BR—537-Vol.1, pp vp) Experimental study 
of the sodium-concrete reaction. Goncalves, A.C.; Torres, 
A.R.; Brito Aghina, L.O. de; Messere e Castro, P. (Instituto 
de Engenharia Nuclear, Rio de Janeiro, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Effects and aspects of security are verified during a sodium 
leakage at high temperatures on liners of contention cells and di- 
rectly on the concrete. As this kinetic process involves reactions 
between materials in solid state (such as oxides and carbonates) 
vapors and gases (such as water and CO:2) with liquid sodium, ef- 
fects of each phase of the heterogeneous mixture are separately ana- 
lysed. Products are analyzed and the kinetics of the sodium-con- 
crete reaction are discussed briefly. 


518 (INIS-mf—10483) First report of the task group 
on the accident at the Chernobyl nuclear power plant. (Aus- 
tralian Atomic Energy Commission Research Establishment, 
Lucas Heights). 9 May 1986. 24p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86703980. 

The events surrounding the accident at the nuclear power 
station at Chernobyl in the USSR are examined. A description is 
given of the Chernobyl nuclear reactor and the Soviet Union’s nu- 
clear power program. A scenario of the cause of the accident is 
presented. The major long-term consequence is an risk of cancer. 
The estimated collective dose of several hundred thousand person- 
sieverts could lead to several thousand deaths from cancer, spread 
over the next 30 or 40 years. 


519 (JAERI-M—84-246) Assessment of REFLA local 
power effect model with CCTF data. Iguchi, Tadashi; Murao, 
Yoshio; Okubo, Tsutomu. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Feb 1985. 46p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86704256. 

An assessment of REFLA local power effect model was per- 
formed. The model predicts the hydraulic behavior one-dimension- 
ally with an average power subchannel and predicts additionally 
the one-dimensional thermal behavior of a local power subchannel 
with the average hydraulic behavior. The comparison between the 
CCTF data and the calculation was performed for the assessment. 
The prediction tended to give the lower turnaround temperature in 
the low power izgion and the higher turnaround temperature in the 
high power region than the data. This indicates that the present 
model predicts the core cooling in the high power region conserv- 
atively. The present local power effect model could calculate the 
power profile effect on the clad temperature transient under the 
power profile of the typical initial loading core condition. Namely, 
the difference of the turnaround temperature between the predic- 
tion and the data was less than 50 K when the radial peaking factor 
was less than 1.15. Although the difference of the turnaround tem- 
perature is above 50 K under the steep power profile core condi- 
tion assumed in the safety analysis, the prediction with the present 
model indicated the conservativeness. 
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520 (LA—10747-PR) Radiation transport. Progress 
report, October 1, 1985-December 31, 1985. O'Dell, R.D. 
(Los Alamos National Lab., NM (USA)). Aug 1986. Con- 
tract W-7405-ENG-36. 66p. NTIS, PC A04/MF AOl; 1; 
GPO Dep. File Number DE87000809. 

Research and development progress in radiation transport by 
the Los Alamos National Laboratory's Group X-6 for the first 
quarter of FY 86 is reported. Included are unclassified tasks in the 
areas of Deterministic Radiation Transport, Monte Carlo Radiation 
Transport, and Cross Sections and Physics. 


521 (LA—10792-PR) Radiation transport. Progress 
report, January 1, 1986-March 31, 1986. O'Dell, R.D. (Los 
Alamos National Lab., NM (USA)). Sep 1986. Contract W- 
7405-ENG-36. 69p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE87000803. 

Research and development progress in radiation transport by 
the Los Alamos National Laboratory's Group X-6 for the second 
quarter of FY 86 is reported. Included are unclassified tasks in the 
areas of Monte Carlo Radiation Transport, Cross Sections and 
Physics, and Deterministic Radiation Transport. 


522 (NUREG—0090-Vol.9-No.1) Report to Congress 
on abnormal occurrences, January-March 1986. Volume 9, 
No. 1. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office for Analysis and Evaluation of Operational 
Data). Sep 1986. 70p. NTIS, PC A04/MF A0O1 - GPO. File 
Number T1I87900048. 

Section 208 of the Energy Reorganization Act of 1974 iden- 
tifies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
quarterly report of such events to be made to Congress. This report 
covers the period from January 1 to March 31, 1986. The report 
states that for this reporting period, there were two abnormal oc- 
currences at the nuclear power plants licensed to operate. The 
events were (1) a loss of power and water hammer event and (2) a 
loss of integrated control system power and overcooling transient. 
There were five abnormal occurrences at the other NRC licensees. 
The events were (1) a rupture of a uranium hexafluoride cylinder 
and release of gases, (2) a therapeutic medical misadministration, (3) 
an overexposure to a member of the public from an industrial 
gauge, (4) a breakdown of management controls at an irradiator fa- 
cility, and (5) a tritium overexposure and laboratory contamination. 
There were four abnormal occurrences reported by the Agreement 
States. Three of the events involved radiation injuries to people 
working either as radiographers or assistant radiographers; the 
other event involved contamination of a scrap steel facility. The 
report also contains information updating some previously reported 
abnormal occurrences. 


523 (NUREG—0781-Suppl.1) Safety Evaluation Report 
related to the operation of South Texas Project, Units 1 and 
2 (@ocket Nos. 50-498 and 50-499). Supplement No. 1. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Sep 1986. 198p. 
NTIS, PC A09/MF AO1 - GPO. File Number T187900041. 

In April 1986 the staff of the Nuclear Regulatory Commis- 
sion issued its Safety Evaluation Report (NUREG-0781) regarding 
the application of Houston Lighting and Power Company (appli- 
cant and agent for the owners) for a license to operate South Texas 
Project, Units 1 and 2 (Docket Nos. 50-498 and 50-499). The facili- 
ty is located in Matagorda County, Texas, west of the Colorado 
River, 8 miles north-northwest of the town of Matagorda and about 
89 miles southwest of Houston. This first supplement to NUREG- 
0781 reports the status of certain items that remained unresolved at 
the time the Safety Evaluation Report was published. 


524 (NUREG—0956-Final) Reassessment of the techni- 
cal bases for estimating source terms. Final report. Silber- 
berg, M.; Mitchell, J.A.; Meyer, R.O.; Ryder, C.P. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research). Jul 1986. 370p. NTIS, PC 
A16/MF A0O1 - GPO. File Number TI86901594. 

This document describes a major advance in the technology 
for calculating source terms from postulated accidents at US light- 
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water reactors. The improved technology consists of (1) an exten- 
sive data base from severe accident research programs initiated fol- 
lowing the TMI accident, (2) a set of coupled and integrated com- 
puter codes (the Source Term Code Package), which models key 
aspects of fission product behavior under severe accident condi- 
tions, and (3) a number of detailed mechanistic codes that bridge 
the gap between the data base and the Source Term Code Package. 
The improved understanding of severe accident phenonmena has 
also allowed an identification of significant sources of uncertainty, 
which should be considered in estimating source terms. These 
sources of uncertainty are also described in this document. The cur- 
rent technology provides a significant improvement in evaluating 
source terms over that available at the time of the Reactor Safety 
Study (WASH-1400) and, because of this significance, the Nuclear 
Regulatory Commission staff is recommending its use. 


525 (NUREG—1002-Suppl.1) Safety Evaluation Report 
related to the operation of Braidwood Station, Units 1 and 2 
(ocket Nos, 50-456 and 50-457). Supplement No. 1. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Reactor Regulation). Sep 1986. 165p. NTIS, PC 
A08/MF AO1 - GPO. File Number T187900033. 

In November 1983 the staff of the Nuclear Regulatory Com- 
mission issued its Safety Evaluation Report (NUREG-1002) regard- 
ing the application filed by the Commonwealth Edison Company, 
as applicant and owner, for a license to operate Braidwood Station, 
Units 1 and 2 (Docket Nos. STN 50-456 and STN 50-457). The fa- 
cility is located in Reed Township, Will County, Illinois. This first 
supplement to NUREG-1002 reports the status of certain items that 
remained unresolved at the time the Safety Evaluation Report was 
published. 


526 (NUREG/CP—0076) of the third 
workshop on containment integrity. Molina, T.; Cochrell, R. 
(eds.). (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1986. Contract AC04-76DP00789. 566p. (SAND—86- 
0618; CONF-860507—). NTIS, PC A24/MF A0O1 - GPO. 
File Number T1I87001422. 

From 3. workshop on integrity of containments for nuclear 
power plants; Washington, DC, USA (21 May 1986). 

The Third Workshop on Containment Integrity was held in 
Washington, DC, on May 21-23, 1986. The workshop provided a 
forum for exchanging information on the integrity of containments 
at nuclear power plants. The behavior of containments during 
severe accidents was of primary interest to the over 140 partici- 
pants. Thirty-seven oral presentations were made at the workshop. 
Written contributions that correspond to each of the presentations 
make up the body of this report. Sessions were held on (1) Contain- 
ment Integrity as a Part of Risk Assessment, (2) Operational Expe- 
rience and Its Relationship to Containment Performance During 
Accident Conditions, (3) Containment Environment and Loading 
Conditions During Severe Accidents, (4) Analysis/Testing of Con- 
tainment Systems, Part 1, and (5) Analysis/Testing of Containment 
Systems, Part II. 


527 (NUREG/CP—0080-Vol.1, pp 1-16) Current 
challenges in nuclear reactor safety. Lahey, R.T. Jr. (Rensse- 
laer Polytechnic Institute, Troy, NY). Aug 1986. NTIS, PC 
A99/MF A011 - GPO. File Number T186901747. (CONF- 
860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The purpose of this paper is to present some of the current 
challenges in nuclear reactor safety technology. It should be 
stressed that this paper is not intended to be a comprehensive 
review of the state-of-the-art of light water nuclear reactor (LWR) 
safety technology but rather is an attempt to discuss in a tutorial 
manner some of the most important technical issues which need to 
be resolved to advance the state-of-the-art. In particular, safety 
issues concerned with LWR abnormal transient & LOCA analysis, 
degraded core phenomena and specification of the so-called source 








(NUREG/CP—0080-Vol.1, pp 17-23) Through a 
pa crystal ball. Tomonto, J.R. (Florida Power & Light 
Co., Miami). Aug 1986. NTIS, PC A99/MF A0Ol1 - GPO. 
File Number 7186901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga ‘ete. NY, USA (17 Sep 1986). 

‘uture challenges to reactor physics and reactor safety are 
dependent on their perception of the future of nuclear power and 
the tools available for analysis. Nuclear power will continue to 
exist for the next fifty years if only to support today’s commercial 
nuclear power plants and the defense establishment. Barring major 
changes in the price and availability of fossil fuels, significant im- 
provements in design, construction and institutional structures will 
be required before new commercial nuclear power plants are or- 
dered. The computer revolution will result in vastly improved ca- 
pability to collect and analyze data. These forces present a number 
of specific challenges to reactor physics and safety which are sec- 
ondary to the challenge of providing economical, secure energy 
supplies for the US in the 21st century. 


529 (NUREG/CP—0080-Vol.1, pp 24-36) Maturity of 
reactor safety thermal-hydraulics. Reyes, J.N.; Beckner, 
W.D.; Theofanous, T.G. (Nuclear Regulatory Commission, 
Washington, DC). Aug 1986. NTIS, PC A99/MF AO1 - 
GPO. File Number T186901747. (CONF-860906—Vol. 1). 
From Advances in reactor physics and safety meeting; Sara- 


toga Springs, NY, USA (17 Sep 198 
Current efforts in research a ight water reactor safety are 


testing the limits of what can be reasonably expected in predicting 
thermal-hydraulic behavior by exploring transients that progress 
well into degraded core conditions. The approach is to develop the 
computational tools on a physical sound basis, to benchmark pre- 
dictions against a whole array of experimental data spanning a 
range of scales and experimental conditions (and available plant 
data), and finally to apply them to predictive purposes. Specific 
topics discussed include: critical flow, blowdown effects, ECCS 
bypass, and reflood. 


530 (NUREG/CP—0080-Vol.1, pp 37-46) State of re- 
actor physics in Japan. Matsuura, S.; Hirakawa, N.; Takeda, 
T. (Osaka Univ., Japan). Aug 1986. NTIS, PC "A99/MF 
co b. GPO. File Number T186901747. (CONF-860906— 
oO 
From Advances in reactor physics and safety meeting; Sara- 
toga = gs, NY, USA (17 Sep 1986). 
ecent achievements and tendency on reactor physics activi- 
ties in Japan are reviewed according to topics published in journals 
or discussed at the Japan Research Committee on Reactor Physics. 
The topics are chosen from experimental and analytical activities 
on thermal reactor physics, fast reactor physics, radiation shielding 
and criticality safety. Continuous efforts have being paid for devel- 
opment and improvement of versatile and convenient calculation 
code systems and for validation of those codes by experiments 
using critical facilities and reactors. The achievements of activities 
are contributing for development and improvement of power reac- 
tors and research reactors in various stages. 


531 (NUREG/CP—0080-Vol.1, pp 47-52) New per- 
spectives on reactor safety. Avery, R. (Argonne National 
Lab., IL). Aug 1986. NTIS, PC A99/MF AO1 - GPO. File 
Number T186901747. (CONF-860906—Vol.1). Contract W- 
31-109-ENG-38. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 ye 1986). 

th respect to safety of US nuclear reactors, safety implica- 

tions to economics, probabilistic risk analysis, safety goals, severe 
accident considerations, source term, and inherent safety are dis- 
cussed with emphasis on how each affects thinking on reactor 
safety in general. 


(NUREG/CP—0080-Vol.1, pp 53-64) Pressurized 
enue shock a regulatory perspective. Lois, L. (Nuclear 
Regulatory Commission, Washington, DC). Aug 1986. 
NTIS, PC A99/MF AO1 - GPO. File Number T186901747. 
(CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 
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Overcooling transients have been identified which, under 
certain conditions, could threaten the integrity of PWR pressure 
vessels by pressurized thermal shock. Such conditions are: a severe 
overcooling transient with overpressurization, a level of irradiation 
and material properties and composition to cause significant embrit- 
tlement and the presence of an initial flaw (crack) which could 
propagate through the vessel wall. The NRC staff studied the types 
and frequencies of the potential overcooling transients, PWR pres- 
sure vessel material properties, the effect of neutron irradiation to 
the end of their current operating license, and the resultant stress 
fields. All this information was considered to arrive at screening 
criteria based on the value of the nil ductility transition tempera- 
ture. These criteria were then incorporated in a new rule dealing 
with pressurized thermal shock, published as 10 CFR 50.61 on July 
23, 1985. The NRC staff reasoning and philosophy in arriving at 
the pressurized thermal shock screening criteria are outlined in this 
paper. The collective status of the PWR pressure vessel operating 
data vs the screening criteria is also discussed. 


533 (NUREG/CP—0080-Vol.1, pp 65-72) Develop- 
ment and monitoring of core safety limits. Bergeron, P.A.; 
Cacciapouti, R.J. (Yankee Atomic Electric Co., Framing- 
ham, MA). Aug 1986. NTIS, PC A99/MF AO - GPO. File 
Number T1I86901747. (CONF-860906—V ol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

This paper provides an overview of the evolution of core 
protection systems and the various types of systems in use today. 
The analytical support requirements for such systems are also pre- 
sented. Although the analytical support requirements are described 
by reference to a specific plant, the paper discusses the type of in- 
formation generated that is basic to any of the systems employed. 


534 (NUREG/CP—0080-Vol. 1, pp 105-120) Physics 

and safety aspects of the minimum attention plant. Harris, 

R.P.; Letendre, R.P.; Crump, M.W. (Combustion Engineer- 

ing, Inc., Windsor, CT). Aug 1986. NTIS, PC A99/MF 

= 5 GPO. File Number T186901747. (CONF-860906— 
Ol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The Minimum Attention Plant design is based on a self-pres- 
sured, indirect-cycle light water reactor with multiple once-through 
steam generators located within the reactor vessel. Primary coolant 
flow is initiated and maintained solely by natural circulation. The 
design of the reactor system provides major operational and safety 
advantages compared to conventional designs rated at 500 MWe or 
less, as well as major simplifications and plant equipment reduction, 
without requiring significant departure from existing LWR technol- 
ogy. Reactor power changes throughout lifetime are accommodat- 
ed through primary system pressure and temperature changes with- 
out requirement for soluble boron or control rod motion. The ab- 
sence of external coolant loops and large pipe connections to the 
reactor vessel eliminates or limits major classes of potential acci- 
dents, including loss of flow, loss of coolant, and steam line break. 


535 (NUREG/CP—0080-Vol.1, pp 121-129) Safety 

of LMR core Cahalan, J.E. (Argonne Nation- 
al Lab., IL). Aug 1986. NTIS, PC A99/MF AOl - GPO. 
File Number T186901747. (CONF-860906— Vol. 1). Contract 
W-31-109-ENG-38. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Features contributing to increased safety margins in a liquid 
metal-cooled reactor design are identified. The technical basis is 
presented for the performance of a pool-type reactor system with 
an advanced metallic alloy fuel in unprotected accidents. Results 
are presented from analyses of anticipated transients without scram, 
including loss-of-flow, transient overpower, and loss-of-heat-sink 
accidents. 
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536 (NUREG/CP—0080-Vol.1, pp 130-140) Compari- 
sons of PRD components for various EBR-II configurations. 
Meneghetti, D.; Kucera, D.A. (Argonne National Lab., IL). 
Aug 1986. NTIS, PC A99/MF A01 - GPO. File Number 
TI86901747. (CONF-860906—Vol. 1). Contract W-31-109- 
ENG-38. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Comparison of detailed calculations of contributions by 
region and component of the power-reactivity-decrements (PRD) 
for four differing loading configurations of the Experimental Breed- 
er Reactor-II (EBR-II) are given. The linear components and 
Doppler components are calculated. The non-linear (primarily sub- 
assembly bowing) components are deduced by differences relative 
to measured total PRD values. Variations in linear components 
range from about 10% to as much as about 100% depending upon 
the component. The deduced non-linear components differ both in 
magnitude and sign as functions of reactor power. Effects of differ- 
ing assumptions of the nature of the fuel-to-clad interactions upon 
the PRD components are also calculated. 


537 (NUREG/CP—0080-Vol.1, pp 152-163) Compari- 
son of oxide- and metal-core behavior during CRBRP station 
blackout. Polkinghorne, S.T.; Atkinson, S.A. (Idaho Nation- 
al Engineering Lab., Idaho Falls). Aug 1986. NTIS, PC 
A99/MF AOl - GPO. File Number T186901747. (CONF- 
860906—Vol.1). Contract AC07-761D01570. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

A resurrected concept that could significantly improve the 
inherently safe response of Liquid-Metal cooled Reactors (LMRs) 
during severe undercooling transients is the use of metallic fuel. 
Analytical studies have been reported on for the transient behavior 
of metal-fuel cores in innovative, inherently safe LMR designs. This 
paper reports on an analysis done, instead, for the Clinch River 
Breeder Reactor Plant (CRBRP) design with the only innovative 
change being the incorporation of a metal-fuel core. The SSC-L 
code was used to simulate a protected station blackout accident in 
the CRBRP with a 943 MWt Integral Fast Reactor (IFR) metal- 
fuel core. The results, compared with those for the oxide-fueled 
CRBRP, show that the margin to boiling is greater for the IFR 
core. However, the cooldown transient is more severe due to the 
faster thermal response time of metallic fuel. Some additional calcu- 
lations to assess possible LMR design improvements (reduced pri- 
mary system pressure losses, extended flow costdown) are also dis- 
cussed. 


(NUREG/CP—0080-Vol.1, pp 164-176) Transient 
- of core assemblies in advanced liquid metal fast reac- 
tors. Kamal, S.A.; Orechwa, Y. (Argonne National Lab., 
IL). Aug 1986. NTIS, PC A99/MF A0Ol1 - GPO. File 
Number T1I86901747. (CONF-860906—Vol.1). Contract W- 
31-109-ENG-38. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Two alternative core restraint concepts are considered for a 
conceptual design of a 900 MWth liquid metal fast reactor core 
with a heterogeneous layout. The two concepts, known as limited 
free bowing and free flowering, are evaluated based on core 
bowing criteria that emphasize the enhancement of inherent reactor 
safety. The core reactivity change during a postulated loss of flow 
transient is calculated in terms of the lateral displacements and dis- 
placement-reactivity-worths of the individual assemblies. The 
NUBOW-3D computer code is utilized to determine the assembly 
deformations and interassembly forces that arise when the assem- 
blies are subjected to temperature gradients and irradiation induced 
creep and swelling during the reactor operation. The assembly 
ducts are made of the ferritic steel HT-9 and remain in the reactor 
core for four-years at full power condition. Whereas both restraint 
systems meet the bowing criteria, a properly designed limited free 
bowing system appears to be more advantageous than a free flow- 
ering system from the point of view of enhancing the reactor inher- 
ent safety. 
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539 (NUREG/CP—0080-Vol.1, pp 292-305) US Nu- 
Commission (NRC) the 





N gulatory Commission, 

Washington, DC). Aug 1986. NTIS, PC ‘A99/MF AOl - 
GPO. File Number T186901747. (CONF-860906—Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 


toga Springs, NY, USA (17 1986). 

e Office of Nuclear Research has been devel- 
odes thined hydraulic systems codes for the analysis of transients 
and breaks in light water reactors. This development focused ini- 
tially on large break LOCA simulation following the formulation of 
10 CFR 50 and Appendix K in 1973. The code capabilities were 
extended to small breaks and transients following publication of the 
Reactor Safety Study (WASH-1400) and the occurrence of the 
Three Mile Island-2 accident. The research program conducted 
over the past twelve years has provided the technical basis for best- 
estimate analysis of transient and breaks. The major part of code 
development has been accomplished, however, the effort is not yet 
considered complete and plans for continued development and as- 
sessment are in place through 1990. 


(NUREG/CP—0080-Vol.1, pp 306-318) Improved 
model for predicting reactor coolant pump behavior. Sami, S.; 
Tran, C. (Universite de Sherbrooke, Quebec). Aug 1986. 
NTIS, PC A99/MF A0O1 - GPO. File Number T186901747. 
(CONF-860906—Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

This paper addresses development of an improved model 
to determine the dynamic response of the primary heat transport 
pump during severe transients in a CANDU reactor. The proposed 
model is a lumped-parameter one. A control volume formulation is 
employed for centrifugal pumps. The mathematical formulation of 
this model is based on mass, momentum, and energy balances as 
well as Euler’s theory in turbomachines. Several constitutive rela- 
tions are adopted in the model to describe three dimensional effects. 
In addition, the proposed model includes the consequent effect of 
different flow regimes and the slip between the two phases. Numer- 
ical results indicated that the proposed model predicted favorably 
the pump response and compared well with other pump related 
models (ANC) in the literature as well as experimental data. 


541 (NUREG/CP—0080-Vol.1, pp 319-330) Retran 
kinetics studies for loss of feedwater antici transients 
without scram, Feltus, M.A. (New York Power Authority). 
Aug 1986. NTIS, PC A99/MF AOl1 - GPO. File Number 
TI86901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 1986). 

“! Results are eck ng for en loss of feedwater 
(LOFW) anticipated transient without scram (ATWS) analyses per- 
formed with the RETRAN-02 MOD003 computer code for a four- 
loop Westinghouse pressurized water reactor in order to demon- 
strate the capabilities of the RETRAN code to predict system tran- 
sient responses similar to the Westinghouse LOFTRAN code and 
the Brookhaven National Laboratory RELAP code results. Differ- 
ences between the RETRAN, LOFTRAN and RELAP code pre- 
dictions can be attributed to differences in methodology and model- 
ling techniques. These LOFW ATWS studies provide additional in- 
sight into the kind of detailed ic analyses required for 
using RETRAN for ATWS studies or for the evaluation of any re- 
actor transient dominated by moderator density feedback phenom- 
ena. This paper gives the results of point kinetics sensitivity studies 
and steam generator relief valve modelling effects. The effect of 
using a realistic steam generator model with multiple banked relief 
valve setpoints versus an ideal single plateau value is presented. 
The modelling of actual multiple banked opening and closing pres- 
sure setpoints result in higher primary system pressure due to the 
fast steam generator inventory depletion. 


(NUREG/CP—0080-Vol.1, pp 331-340) Uncer- 
tainty in BWR power during ATWS events. Diamond, D.J. 
(Brookhaven National Lab., Upton, NY). Aug 1986. NTIS, 
PC A99/MF AO1 - GPO. File Number 1186901747. 
(CONF-860906—Vol.1). 
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From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 19 
“A A diedy wren undiatales 60 inpeove their enderstenting of 
BWR conditions following the closure of main steam isolation 
valves and the failure of reactor trip. Of particular interest was the 
power during the period when the core had reached a quasi-equi- 
librium condition with a natural circulation flow rate determined by 
the water level in the downcomer. Insights into the uncertainty in 
the calculation of this power with sophisticated computer codes 
were quantified using a simple model which relates power to the 
principal thermal-hydraulic variables and reactivity coefficients; the 
latter representing the link between the thermal-hydraulics and the 
neutronics. Assumptions regarding the uncertainty in these varia- 
bles and coefficients were then used to determine the uncertainty in 
power. 


543 (NUREG/CP—0080-Vol.1, pp 341-350) Retran 
benchmarking against GE level swell test and 
with TRAC and RELAPS5 Szwarc, K. (New 
York Power Authority). Aug 1986. NTIS, PC A99/MF 
= GPO. File Number T186901747. (CONF-860906— 
ol.1). 
From Advances in reactor physics and safety meeting; Sara- 


tot SEU"RETRANO2MODOGE benchmark analysis against GE 


level swell test results and comparison with TRAC-PF1 and 
RELAPS5/MOD!1 predictions are given. Because of the simplicity 
of the test facility, this RETRAN model was an excellent tool to 
investigate code capabilities and perform detailed parametric study 
with modest effort and computation cost. The observed sensitive 

of the model were: contraction coefficient, bubble pa- 


siderable limitations compared with TRAC-PF1 and RELAPS/ 
MOD1 its results were found to be in good agreement with the GE 
data as well as the predictions of other codes. 


544 (NUREG/CP—0080-Vol.1, 351-361) Develop- 
ment of integrated analysis code for spill accident in 
multi-cell system in LMFBRs (HISLAC), Okabe, A.; Fuji- 
mata, K.; Matsushima, H.; Otsuki, A.; Izumi, T. (Hitachi 
a eering Co., Ltd., Japan). Aug 1986. NTIS, PC A99/ 
AOl - GPO. File Number 1186901747. (CONF- 
860906—Vol.1). 
From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 198 
- yoy ot in tegrated yas code <a HISLAC for a multi-cell 
sodium spill accident has been developed. HISLAC can analyze 
sodium spray and pool fires simultaneously and deal with concomi- 
tant sodium fires in multi-cells of up to 10. Realistic evaluations of 
sodium spill accidents have been made practical by considering the 
cooling effect with water or steam released from the surrounding 
concrete walls. HISLAC comprises four calculational modules: the 
sodium combustion calculation module, the mass transfer calcula- 
tion model, the heat transfer calculation module and the tempera- 
ture calculation module. Computer CPU time has been fairly short- 
ened by selecting adequate time step sizes individually for each 
phenomenon. The sensitivity studies indicated that the effects of the 
time step size and the concrete wall mesh size are important analyt- 
ical parameters for CPU time reduction. 


545 (NUREG/CP—0080-Vol.1, pp 468-479) Licensing 
issues for safe fast reactors. Kastenberg, W.E.; 
Lee, S.; Okrent, D. (Univ. of California, Los Angeles). Aug 
1986. NTIS, PC A99/MF A0Ol - GPO. File Number 
TI86901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 1986). 

” ee cs eee oc tent ect i cece 
eration of liquid metal reactor (LMR) concepts in the US. Some 
significant changes in regulatory philosophy will be required if the 
anticipated cost advantages of inherently safe designs are to be 
achieved. The defense in depth philosophy will need to be signifi- 
cantly re-evaluated in the context of inherently safe reactors. It is 
the purpose of this paper to begin such a re-evaluation of this regu- 
latory philosophy. 
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(NUREG/CP—0080-Vol.1, pp Pic Recent 

aeduieiianes in the Westinghouse approach to inherently safe 

metal reactor core Kalinowski, J.E.; Doncals, 

R.A.; Schmidt, J.E.; Markley, R.A.; Coffield, RD. (Wes- 

tinghouse Electric Corp., Madison, PA). Aug 1986. NTIS, 

PC A99/MF AO! - GPO. File Number 1186901747. 
(CONF-860906—Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Westinghouse, with Department of Energy support, is en- 
gaged in developing core concepts and features for an inherently 
safe liquid metal reactor (LMR). Such a reactor is capable of ac- 
commodating accident initiators which would cause core disruption 
in more conventional designs. The inherent safety capability of the 
recently identified concepts was demonstrated using very conserva- 
tive design analysis methods and employing uncertainties at the 2c 
and 30 level. These concepts and features can be employed to 
impact inherent safety capability to the full range of LMR reactor 
sizes of current interest. 


(NUREG/CP—0080-Vol.1, pp 487-496) Critical- 

compacted and water-flooded SP-100 re- 

.1.; Sapir, J.L. (Los Alamos National 

Lab., NM). Aug 1986. NTIS, PC A99/MF AOI - GPO. File 
Number 1186901747. (CONF-860906—Vol. 1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Reactivity calculations were performed to determine the sen- 
sitivity of three liquid metal-cooled, fast reactor designs to various 
accident environments. The concepts, proposed for the SP-100 
Space Nuclear Power Program, included one thermionic and two 
fuel-pin designs. Numerous models of each core were developed to 
analyze the effect of core compaction and of water-flooded lattice 
spreading. Results indicate that those designs incorporating in-core 
control are least affected by core compaction and that the thermi- 
onic concept can best withstand expansion of the flooded fuel ele- 
ment array. 


548 (NUREG/CP—0080-Vol.1, pp 509-530) Neu- 
tronic design studies for an low power reactor. 
Palmer, R.G.; Durkee, J.W. Jr. (Los Alamos National Lab., 
NM). Aug 1986. NTIS, PC A99/MF AOl - GPO. File 
Number T186901747. (CONF-860906—Vol.1). 
From Advances in reactor physics and safety meeting; Sara- 

toga Springs, NY, USA (17 198 

” The Los p> Netonal aie is involved in the 
design and rns of a small, long-lived nuclear heat and 
electric power source for potential applications at remote sites 
where alternate fossil energy systems would not be cost effective. 
This paper describes the neutronic design analysis that was per- 
formed to arrive at two conceptual designs, one using thermoelec- 
tric conversion, the other using an organic Rankine cycle. To meet 
the design objectives and constraints a number of scoping and opti- 
mization studies were carried out. The results of calculations of 
control worths, temperature coefficients of reactivity and fuel de- 
pletion effects are reported. 


ol (NUREG/CP—0080-Vol.1, pp 531-542) LMR in- 

herent safety enhancement using augmented reactor vessel air 
cooling. Coffield, R.D.; Lacko, R.E.; Wright, R.F.; Markley, 
R.A.; Schmidt, J.E. Aug 1986. NTIS, PC ‘A99/MF AOl - 
GPO. File Number 7186901747. (CONF- -860906—V ol. 1). 
Contract AC02-85CH10220. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

An inherently safe Liquid Metal Reactor concept is de- 
scribed that requires no operator action and functions passively 
during severe accident conditions. Under accident conditions, the 
reactor configuration is such that natural circulation flow is estab- 
lished in the system and component temperatures are maintained 
within allowable design values. One method that could be used for 
the long-term passive shutdown heat removal is described in detail. 
Some typical results for this heat removal system are presented, and 
means of enhancing the heat transfer to the heat removal system 
are discussed. 
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(NUREG/CP—0080-Vol.1, pp 554-562) 
RETRAN-02 one-dimensional kinetics model: a review. Gose, 
G.C.; McClure, J.A. (Energy Inc., Idaho Falls, ID). Aug 
1986. NTIS, PC A99/MF AOl - GPO. File Number 
1186901747. (CONF-860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

RETRAN-O2 is a modular code system that has been de- 
signed for one-dimensional, transient thermal-hydraulics analysis. In 
RETRAN-02, core power behavior may be treated using a one-di- 
mensional reactor kinetics model. This model allows the user to in- 
vestigate the interaction of time- and space-dependent effects in the 
reactor core on overall system behavior for specific LWR oper- 
ational transients. The purpose of this paper is to review the recent 
analysis and development activities related to the one dimensional 
kinetics model in RETRAN-O2. 


551 (NUREG/CP—0080-Vol.1, pp 574-609) Topical 
meeting in reactor physics safety three-dimensional analysis 
of thermal power reactors. Di Pasquantonio, F.; Brega, E. 
(ENEL, Milano, Italy). Aug 1986. NTIS, PC A99/MF AOl 
- GPO. File Number T186901747. (CONF- -860906—Vol.1). 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Since ENEL is the general supervisor for the construction 
of the Italian LWR, in last years computer codes have been devel- 
oped in order to analyze both incidental and operating transients. In 
order to dispose of a computational tool to predict accurately the 
reactor behavior, many efforts have been devoted to the develop- 
ment of efficient methods to solve the multigroup diffusion equa- 
tion in three-dimensional geometry. The work in the field has been 
graded in four steps: (1) Acquisition, modification and improvement 
of the finite difference code 3DKIN, developed at Massachusetts 
Institute of Technology, based on NSADE (Non Symmetric Allter- 
nate Direction Explicit) method, and its application to the analysis 
of a rod drop accident in a BWR core. (2) Development of the 
SYNTH-C, based on space-time synthesis in order to describe with 
great detail the dynamic behavior of large power reactor. (3) De- 
velopment of the 3DTD two-group code, based on ANM (Analyti- 
cal Nodal Method) method, developed in two-dimensional version 
at MI1 by A.F. Henry and R.A. Shober. (4) Acquisition from 
EPRI and improvement of the code QUANDRY, based on the 
same ANM method of 3DTD, but more efficient and accurate than 
3DTD. The purpose of this paper is to show comparison among 
the results obtained with the above codes in the analysis of some 
rod drop accidents in a BWR code and of other transients such a 
load rejection in a PWR. 


552 (NUREG/CR—4129-Vol.1) Exploratory trend and 
pattern analysis of 1981 through 1983 Licensee Event Report 
data. Main report. Volume 1. Hester, O.V.; Groh, M.R.; 
Farmer, F.G. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Oct 1986. Contract ACO7- 761D01570. 102p. (EGG—2372- 
Vol.1). NTIS, PC A06/MF AOl - GPO. File Number 
1187001420. 

This report presents an overview of the 1981 through 1983 
Sequence Coding and Search System (SCSS) data base that con- 
tains nuclear power plant operational data derived from Licensee 
Event Reports (LERs) submitted to the United States Nuclear Reg- 
ulatory Commission (USNRC). Both overall event reporting and 
events related to specific components, subsystems, systems, and per- 
sonnel are discussed. At all of these levels of information, software 
is used to generate count data for contingency tables. Contingency 
table analysis is the main tool for the trend and pattern analysis. 
The tables focus primarily on faults associated with various compo- 
nents and other items of interest across different plants. The ab- 
stracts and other SCSS information on the LERs accounting for 
unusual counts in the tables were examined to gain insights from 
the events. Trends and patterns in LER reporting and reporting of 
events for various component groups were examined through log- 
linear modeling techniques. 
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553 (NUREG/CR—4129-Vol.2) Exploratory trend and 
pattern analysis of 1981 through 1983 Licensee Event Report 
data, Appendices. Volume 2. Hester, O.V.; Groh, M.R.; 
Farmer, F.G. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Oct 1986. Contract AC07-761D01570. 183p. (EGG—2372- 
Vol.2). NTIS, PC A09/MF AOl - GPO. File Number 
1187001421. 

This volume contains appendixes supporting Volume 1, “Ex- 
ploratory Trends and Patterns Analysis of 1981 through 1983 Li- 
censee Event Report Data.” Together, Volumes 1 and 2 document 
research performed for the United States Nuclear Regulatory 
Commission's Office for Analysis and Evaluation of Operational 
Data (AEOD) as a part of its Trends and Patterns Analysis of 
Operational Data Program. Volume 1 contains the main findings of 
this study and a discussion of the results and how they were ob- 
tained. The primary purpose of this volume is to present tables of 
data that support those findings. In addition, there is an appendix 
with a discussion on variations in LER reporting among plants. 
The last appendix, provided by AEOD, contains a memo showing 
AEOD's response to the major issues raised as a result of this anal- 
ysis. 


(NUREG/CR—4265-Vol.2) Assessment of the 
aa implications of control at the Calvert Cliffs-1 Nuclear 
Plant. Volume 2. Appendices. Ball, S.J.; Battle, R.E.; Hagen, 
E.W.; Joyner, L.L.; McBride, A.F.; Renier, TPA: Smith, 
O.L.; Stone, R.S. (Oak Ridge National Lab., TN (USA)). 
Jul 1986. Contract AC05-840R21400. 370p. (ORNL/TM— 
9640-Vol.2). NTIS, PC A16/MF A0O1 - GPO. File Number 
1186014355. 

The objective of this work, as discussed in Vol. 1, Sec. 2, is 
to conduct detailed FMEAs on control systems having a major 
impact on RCS overcooling, undercooling, or safety system per- 
formance. The method of achieving this objective consists of three 
steps: Identify the Calvert Cliffs systems and functional interfaces; 
Based on the methodology discussed in Section 3.1, identify those 
systems which have a potential impact on RCS overcooling, under- 
cooling or safety system performance; and Conduct FMEAs of the 
systems identified above. The impact of failures in many plant sys- 
tems on plant transients is expected to be minor. Thus, the purpose 
of a plant-specific system list with identified interfaces is to aid in 
the selection of only those systems having a potential significant 
impact on plant response. Because of the large number of systems 
and components in a nuclear power plant, this preliminary screen- 
ing is necessary to determine which systems require detailed analy- 
sis since it is not feasible to perform an in-depth study of all of 
them. 


(NUREG/CR—4308) VANESA: a _ mechanistic 
ron of radionuclide release and aerosol generation during 
core debris interactions with concrete. Powers, D.A.; Brock- 
mann, J.E.; Shiver, A.W. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jul 1986. Contract AC04-76DP00789. 
473p. (SAND—85-1370). NTIS, PC E13/MF A0Ol - GPO. 
File Number TI870003 14. 

This document describes a model, called VANESA, of the 
release of radionuclides and generation of aerosol accompanying re- 
actor core melt interactions with structural concrete. The docu- 
ment also serves as a user's manual for an implementation of the 
VANESA model as a computer code. The technical bases for the 
VANESA model are reviewed. Mechanical generation of aerosols 
as bubbles burst at melt surfaces or as a result of liquid entrainment 
is considered. A description of these processes based on data for 
gas-sparged water systems is included in the VANESA model. 
Some limiting solutions to the problem of the competitive processes 
of nucleation of particles from vapor, condensation of vapors on 
surfaces, and coagulation of particles are examined. From these ex- 
aminations an approximate model of the aerosol particle size pro- 
duced during core debris interactions with concrete is devised. The 
attenuation of aerosol emission during core debris/concrete interac- 
tions by an overlying water pool is discussed. The document con- 
cludes with a description of a computer code implementation of the 
VANESA model. This implementation of the model was used in 
recent assessments of the behavior of radionuclides during severe 
reactor accidents. Comparisons of the predictions of radionuclide 
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release during core debris/concrete interactions obtained with the 
VANESA model and with older models are presented. 


556 (NUREG/CR—4455) Preliminary calculations on 
direct heating of a containment atmosphere by airborne core 
debris. Pilch, M.; Tarbell, W.W. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jul 1986. Contract AC04- 
76 00789. 53p. (SAND—85-2439). NTIS, PC A04/MF 
AO0l - GPO. File Number T187001787. 

Direct heating of the containment atmosphere by airborne 
core debris may be a significant source of containment pressuriza- 
tion in those accident sequences where the primary system is still at 
high pressure when the RPV fails. Vigorous blowdown of the pri- 
mary system may result in nearly complete relocation of core 
debris out of the reactor cavity and possibly into the containment 
atmosphere where the liberation of thermal and chemical energy 
can directly heat the atmosphere. Rate independent and rate de- 
pendent models are developed and exercised parametrically to 
quantify the possible magnitude and rate of containment pressuriza- 
tion from direct heating. The possible mitigative effects of airborne 
water and subcompartment heating are also investigated. 


(NUREG/CR—4558) Interaction of hot solid core 
debris with concrete. Copus, E.R.; Bradley, D.R. (Sandia 
National Labs., Albuquerque, NM ’(USA)). eo 1986. Con- 
tract AC04-76DP00789. 73p. (SAND—85-1739). NTIS, PC 
A04/MF AO1 - GPO. File Number TI86015849. 

The Hot Solid program is intended to measure, model, and 
assess the thermal, gas evolution, and fission product source terms 
produced as a consequence of hot, solid, core debris-concrete inter- 
actions. Two preliminary experiments, HSS-1 and HSS-3, were per- 
formed in order to compare hot solid UO2-concrete and hot solid 
steel-concrete interactions. The HSS-1 experiment ablated 6 cm of 
limestone-common sand concrete in a little more than three hours 
using a 9 kg slug of 304 stainless steel at an average debris tempera- 
ture of 1350°C. The HSS-3 experiment ablated 6.5 cm of limestone- 
common sand concrete in four hours using a 10 kg slug of 80% 
UO.-20% ZrO: at an average debris temperature of 1650°C. Both 
experiments were inductively heated and contained in a 22 cm alu- 
mina sleeve to simulate one-dimensional axial erosion. The 
HOTROX computer code model was evaluated using the results 
from the HSS tests. HOTROX is a 1-D concrete ablation model 
that calculates transient conduction and gas release in the concrete 
as well as heatup of the hot solid slug. Using the HSS-1 power 
input history and geometry, HOTROX calculates 6.2 cm of con- 
crete erosion in 200 minutes. Using the HSS-3 input conditions, 
HOTROX predicts 6.8 cm of erosion in 190 minutes. These results 
compare favorably with the experimental erosion rates. The calcu- 
lated thermal response of the concrete is also close to experimental- 
ly measured values. The information from the Hot Solid Program 
will be used both to expand the post-accident phenomena data base 
and to extend the range of applicability of current accident analysis 
computer models such as CORCON and CONTAIN. 


558 (NUREG/CR—4570) Description and testing of an 
apparatus for electrically initiating fires through simulation of 
a faulty connection. Spletzer, B.L.; Horine, F. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jun 1986. Contract 
AC04-76DP00789. 36p. (SAND—86-0299). NTIS, PC A03/ 
MF AOI - GPO. File Number T186014731. 

An apparatus has been developed that allows the simulation 
of a faulty connection in an electrical circuit by placing a small re- 
sistance heater at the screw of a terminal strip. The apparatus and 
associated control system are described in detail. Details of a typi- 
cal fire produced with the apparatus are presented, along with re- 
sults of electrical fire initiation attempts with both IEEE-383 quali- 
fied and unqualified nuclear power plant cable. Repeated use of the 
apparatus has shown that a self-sustaining fire can be reliably initiat- 
ed in unqualified cable with power levels to the apparatus not ex- 
ceeding 200 W. Such fires may be initiated in approximately 10 
min. Large-scale fires have been initiated with the apparatus, indi- 
cating that propagation to any desired fire size is possible. Similar 
efforts with IEEE-383 qualified cable have begun, but the results 
are not yet conclusive. 22 figs. 
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559 piece mre = Uranium oxide aerosol ex- 
periments in steam-air atmospheres: NSPP Tests 401-407, 
data record report. Adams, R.E.; Tobias, M.L. (Oak Ridge 
National Lab., TN (USA). Engineering Technology Div.). 
Sep 1986. Contract AC05-840R21400. 108p. (ORNL/TM— 
10165). NTIS, PC A06/MF A0Ol - GPO. File Number 
1186016137. 

This data record report summaries the results from six tests 
involving UsOs test aerosol in a steam-air environment and one test 
demonstrating the effect of condensing steam on an agglomerated 
UsOs test aerosol. This research sponsored by the US Nuclear Reg- 
ulatory Commission was conducted in the Nuclear Safety Pilot 
Plant at the Oak Ridge National Laboratory. The purpose of this 
project is to provide a data base on the behavior of aerosols in con- 
tainment under conditions assumed to occur in postulated LWR ac- 
cident sequences; this data base will provide experimental valida- 
tion of aerosol behavioral codes under development. In the report a 
brief description is given of each test together with the results in 
the form of tables and graphs. Included are data on aerosol mass 
concentration, aerosol fallout and plateout rates, total mass fallout 
and plateout, aerosol particle size, vessel atmosphere pressure, 
vessel atmosphere temperatures, temperature gradients near the 
vessel wall, and steam condensation rates on the vessel wall. 


(NUREG/CR—4749) Comparison of a RELAP5/ 
Seeiies<eeaiaie- aubtaitan te Ghd Sets Guenter seman 
ee ee ee ee 

ture experiment. Chapman, J.C. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Sep 1986. Contract AC07-761D01570. 
5ip. NTIS, PC E04/MF A0Ol - GPO. File Number 
1187001307. 

Includes 1 sheet of 48x reduction microfiche. 

This report discusses the comparisons of a RELAPS posttest 
calculation of the recovery portion of the Semiscale Mod-2B test S- 
SG-1 to the test data. The posttest calculation was performed with 
the RELAPS/MOD2 cycle 36.02 code without updates. The recov- 
ery procedure that was calculated mainly consisted of secondary 
feed and steam using auxiliary feedwater injection and the atmos- 
pheric dump valve of the unaffected steam generator (the steam 
generator without the tube rupture). A second procedure was initi- 
ated after the trends of the secondary feed and steam procedure 
had been established, and this was to stop the safety injection that 
had been provided by two trains of both the charging and high 
pressure injection systems. The Semiscale Mod-2B configuration is 
a small scale (1/1705), nonnuclear, instrumented, model of a Wes- 
tinghouse four-loop pressurized water reactor power plant. S-SG-1 
was a single-tube, cold-side, steam generator tube rupture experi- 
ment. The comparison of the posttest calculation and data included 
comparing the general trends and the driving mechanisms of the re- 
sponses, the phenomena, and the individual responses of the main 
parameters. 


561 (ORNL/TM—9638) Nuclear reactor decommis- 
sioning: an analysis of the regulatory environments. Cantor, 
R. (Oak Ridge National Lab., TN (USA)). Aug 1986. Con- 
tract AC05-840R21400. 147p. NTIS, PC A07/MF AO1. 

File Number DE87001609. 

In the next several decades, the electric utility industry will 
be faced withthe retirement of 50,000 megawatts (mW) of nuclear 
capacity. Responsibility for the financial and technical burdens this 
activity entails has been delegated to the utilities operating the reac- 
tors. However, the operators will have to perform the tasks of reac- 
tor decommissioning within the regulatory environment dictated by 
federal, state and local regulations. The purpose of this study was 
to highlight some of the current and likely trends in regulations and 
regulatory practices that will significantly affect the costs, technical 
alternatives and financing schemes encountered by the electric utili- 
ties and their customers. To identify significant trends and practices 
among regulatory bodies and utilities, a reviw of these factors was 
undertaken at various levels in the regulatory hierarchy. The tech- 
nical policies were examined in reference to their treatment of al- 
lowed technical modes, restoration of the plant site including any 
specific recognition of the residual radioactivity levels, and plan- 
ning requirements. The financial policies were examined for specifi- 
cation of acceptable financing arrangements, mechanisms which 
adjust for changes in the important parameters used to establish the 
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fund, tax and rate-base treatments of the payments to and earnings 
on the fund, and whether or not escalation and/or discounting 
were considered in the estimates of decommissioning costs. The at- 
titudes of regulators toward financial risk, the tax treatment of the 
decommissioning fund, and the time distribution of the technical 
mode were found to have the greatest effect on the discounted rev- 
enue requirements. Under plausible assumptions, the cost of a 
highly restricted environment is about seven times that of the mini- 
mum revenue requirement environment for the plants that must be 
decommissioned in the next three decades. 


562 (RHO-RE-ST—49P) Analysis of the Three Mile 
Island (TMI) Submerged Demineralizer System (SDS) vessel 
burial data. Henrie, J.O.; Murry, G.D. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Op- 
erations). Sep 1986. Contract AC06-77RL01030. 19p. NTIS, 
PC ‘A02/MF A01; GPO Dep. File Number DE87001404. 

Long-term monitoring of a Submerged Demineralizer 
System (SDS) vessel buried in its concrete overpack was undertak- 
en at the Hanford Site to determine actual burial conditions during 
a proposed long-term test period. Parameters of interest were mois- 
ture, fission product particulates, pressure, and temperature. An 
evaluation of the data obtained to date from the SDS vessel shows 
no abnormalities. Further monitoring of each parameter is expected 
to continue for at least the next 5 years. 


563 (RISO-R—427) CARNSORE: Hypothetical reac- 
tor accident study. Walmod-Larsen, O.; Jensen, N.O.; Kris- 
tensen, L.; Meide, A.; Nedergaard, K.L.; Nielsen, F.; Lund- 
tang Petersen, E.; Petersen, T.; Thykier-Nielsen, S. (Ri 
National Lab., Roskilde (Denmark)). Jun 1984. 219p. NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE86752928. 

Two types of design-basis accident and a series of hypotheti- 
cal core-melt accidents to a 600 MWe reactor are described and 
their consequences assessed. The PLUCON 2 model was used to 
calculate the consequences which are presented in terms of individ- 
ual and collective doses, as well as early and late health conse- 
quences. The site proposed for the nucelar power station is Carn- 
sore Point, County Wexford, south-east Ireland. The release frac- 
tions for the accidents described are those given in WASH-1400. 
The analyses are based on the resident population as given in the 
1979 census and on 20 years of data from the meteorological sta- 
tions at Rosslare Harbour, 8.5 km north of the site. The conse- 
quences of one of the hypothetical core-melt accidents are de- 
scribed in detail in a meteorological parametric study. Likewise the 
consequences of the worst conceivable combination of situations 
are described. Finally, the release fraction in one accident is varied 
and the consequences of a proposed, more probable "Class 9 acci- 
dent” are presented. Printed 1986. Contract report commissioned 
by the Irish Electricity Supply Board. 54 refs. 


564 (SAND—86-0579C) Flammability limits and com- 

bustion characteristics of hydrogen:air:steam at intermediate- 

scale. Marshall, B.W. Jr. (Sandia National Labs., Albuquer- 

_ NM (USA)). Sep 1986. Contract ‘ACO04-76DP0G789. 

- (CONF- 86090826). NTIS, PC A02/MF AO1 - GPO. 
e Number T187000454. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

This paper discusses a series of hydrogen:air:steam combus- 
tion experiments which were conducted at Sandia National Labora- 
tories. The purpose of these experiments was to map the entire 
three-component region of flammability and to study the combus- 
tion and postcombustion heat transfer characteristics of these at- 
mospheres inside a 5.6-m®° vessel. 


565 (SAND—86-0805C) Large scale tests to evaluate 
enclosure fire environments. Nowlen, S.P. (Sandia National 
Labs., Albuquerque, NM (USA). 6447 Div.). 1986. Contract 
AC04-76DP00789. Tp. (CONF-860908—3). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86015823. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 
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This article describes a series of fire tests conducted by Fac- 
tory Mutual Research Corporation under the direction of Sandia 
National Laboratories for the US Nuclear Regulatory Commission. 
The primary purpose of these tests was to provide data against 
which to validate computer fire environment simulation models to 
be used in the analysis of nuclear power plant enclosure fire situa- 
tions. These tests were conducted in an enclosure measuring 
60’x40'x20’ (18mx12mx6m). All of the tests utilized forced ventila- 
tion conditions. The ventilation system was designed to simulate 
typical nuclear power plant installation practices and ventilation 
rates. A total of 22 tests using simple gas burner, heptane pool, 
methanol pool, and PMMA solid fires were conducted. Four of 
these tests were conducted with a full-scale control room mockup 
in place. An additional three tests involving the burning of cables in 
electrical control cabinets were also conducted. Parameters varied 
during testing were fire intensity, enclosure ventilation rate, and 
fire location. Data gathered includes air temperatures, air velocities, 
radiative and convective heat flux levels, optical smoke densities, 
inner and outer enclosure surface temperatures, enclosure surface 
heat flux levels, and gas concentrations within the enclosure in the 
exhaust stream. 


566 (SAND—86-1569C) Summary of core damage fre- 
quency from internal initiators: Grand Gulf. Drouin, M.T.; 
LaChance, J.L.; Shapiro, B.J.; Wheeler, T.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Science Applica- 
tions International Corp., La Jolla, CA (USA)). 1986. Con- 
tract AC04-76DP00789. 8p. (CONF-861102—13). NTIS, PC 
A02/MF A0O1 - GPO. File Number T1I86013312. 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 1986). 

Probabilistic risk assessments (PRA) based on internal initia- 
tors are being conducted on a number of reference plants in order 
to provide the Nuclear Regulatory Commission (NRC) with updat- 
ed information about light water reactor risk. The results of these 
analyses will be used by the NRC to prepare NUREG-1150 which 
will examine the NRC's current perception of risk. Grand Gulf has 
been chosen as one of the reference plants. 


567 (SAND—86-2141C) High pressure melt ejection 
and direct containment heating in ice condenser containments. 
Pilch, M.; Tarbell, W.W.; Carroll, D.E.; Tills, J.L. (Sandia 
National Labs., Albuquerque, NM (USA); Tills (Jack) and 
Associates, Inc., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 8p. (CONF-860908—6). NTIS, PC A02/ 
MF AOI - GPO. File Number T1I86016102. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

” A response of a typical ice condenser containment to a high 
pressure melt dispersal accident has been studied. While ice beds 
may be effective in reducing the potential loacling caused by direct 
heating of the containment atmosphere, analyses suggest two other 
modes of containment failure that have not been previously identi- 
fied. Calculations with the CONTAIN code indicate that ejected 
core debris may interact with steam from the primary system, gen- 
erating sufficient hydrogen to threaten containment integrity. Fur- 
ther, if the debris ejected into the cavity promptly fails the seal 
table, the dispersed material could enter the in-core instrument 
room and attack the containment liner. The timing of the failure of 
the seal table is highly dependent on the characteristics of the 
debris-to-steel energy transfer. 


568 (SAND—86-2166C) oa eee commas analysis: 
models, typical results, uncertainties, rung, J.L. 
(Sandia National Labs., prone Bong ge NM Rie A)). 1986. 
Contract AC04-76DP00789. 19p. (CONF-860911—15). 
NTIS, PC A02/MF AO1 - GPO. File Number TI86015826. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

Estimation of ex-plant consequences is the customary final 
step in a probabilistic assessment of the risks of severe nuclear reac- 
tor accidents. The elements of an ex-plant consequence analysis are 
described, typical results presented, and controlling phenomena, un- 
certainties, and the importance of chemical form identified. 














569 (TPR-NS—27-No.4) Nuclear Safety: technical 
progress report, October-December 1986. Volume 27, No. 4. 
Silver, E.G. (ed.). (Oak Ridge National Lab., TN (USA)). 
Oct 1986. 138p. GPO $6.00. File Number .T186012107. 

Separate abstracts were prepared for the papers contained in 
this report. (DB) 


(UNI—3793) Primary cooling check valve steam 
ceneuenee-aatec aaa engi ama ae Hanes ee (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 23 Dec 
1985. Contract AC06-76RL01857. 109p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE86014460. 

On November 10, 1985, a primary coolant check valve, CV- 
3-8, was opened for inspection. The valve flapper and mounting 
bracket were found to have become detached from the valve body 
and were resting in the bottom of the valve. Normally, the bracket 
is secured to the valve body with three studs and nuts. All three 
sets of studs, nuts and stud retainers were missing. As part of the 
effort to locate the missing valve parts, the primary side of the No. 
2A steam generator was opened for inspection. Three cap screws 
and an associated locking bar used to secure certain internals were 
found to be missing. In response, the Director, Reactor Engineering 
Department was assigned lead responsibility for developing and di- 
recting the implementation of a plan to correct deficiencies and 
ready the plant to return to operation. Next, a Special Safety As- 
sessment Team was established to provide a structured assessment 
of the safety aspect of the component failures and the implications 
of such failures to other components in the primary coolant system. 
This structured assessment was to result in the development of an 
action plan that included the development of specific safety criteria, 
and identification and conduct of special investigations and analyses 
required for recovery from the event. Finally, an independent Man- 
agement Review Team was created. The purpose of this report is 
to document the work of the Management Review Team, including 
the causal factors analyses, and various reviews required to support 
the recovery process. 


571 (UNI-SA—181) Operation oe strategy and 
experience for N Reactor plant systems. Hunter, J.A. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 1986. Con- 
tract AC06-76RL01857. 13p. (CONF-860908—27). NTIS, 
PC A02/MF A011; GPO Dep. File Number DE87000574. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

A strategy and program to assure continued productive, safe 
and reliable N Reactor plant system operation has been developed. 
It is currently in the process of implementation. The program pro- 
vides a surveillance-based predictive maintenance program and a 
definition of plant modifications for the purpose of assuring plant 
system operation. The major strategy elements are program devel- 
opment, technical issue definition, equipment performance baseline 
development, equipment performance prediction, and equipment 
performance degradation corrective action implementation. 


572 Reliability and risk allocation in nuclear power 


plants: A decision-theoretic approach. Papazoglou, J.A.; Cho, 
N.Z.; Bari, R.A. (Brookhaven National Lab., Dept. of Nu- 
clear Energy, Upton, NY 11973). Nuclear Technology; 74: 
No. 3, 272-286(Sep 1986). 

A methodology is described for allocating reliability to vari- 
ous nuclear reactor systems, subsystems, components, operations, 
and structures consistent with a set of global safety criteria that are 
not rigid. The problem is formulated as a multiattribute decision 
analysis paradigm; the multiobjective optimization, which is per- 
formed on a probabilistic risk assessment model and reliability cost 
functions, serves as the guiding principle for reliability and risk al- 
location. The concept of “noninferiority” is used in the multiobjec- 
tive optimization problem. Finding the noninferior solution set is 
the main theme of the current approach. The assessment of the de- 
cision-maker's preferences could then be performed more easily on 
the noninferior solution set. 
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573 Lessons learned from the devel and applica- 
tion of an advanced simulator. Laats, E.T. (Idaho 
National an Lab., EG&G Idaho, Inc., P.O. Box 
1625, Idaho Falls, ID 83415). pp 368-371 of Proceedings of 
the 1986 summer computer simulation conference. Crosbie, 
R.; Luker, P. San Diego, CA; Society for Computer Simu- 
lation (1 (1986). _(CONF-860729—). Contract ACO07- 

ni Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

The Nuclear Plant Analyzer (NPA) is the U.S. Nuclear Reg- 
ulatory Commission's state-of-the-art safety analysis tool. This 
system integrates large computer simulation codes with well-devel- 
oped color graphics display capabilities and numerous support 
packages and data bases. Users nationwide have been accessing and 
utilizing the NPA for a variety of applications such as nuclear 
power plant safety analyses and experiment evaluation. From the 
experiences of these users and the NPA support organization at the 
Idaho National Engineering Laboratory (INEL), a number of les- 
sons have been learned about developing and operating such a 
complex engineering simulator. These lessons include; first, the use 
of prototypes for planning and system standardization are invalu- 
able and lead to an overall cost savings; second, strict configuration 
control of software, hardware, and communications systems must 
be maintained; third, transporting this type of mainframe computer 
software to another brand of mainframe is best performed by the 
software authors and not the staff of the new computer facility,; 
and fourth, as with any intricate system, the dedication and com- 
mitment of the project personnel are the key ingredients to success. 


574 Containment of degraded core accidents. Abram- 

son, P.B. (Argonne National Lab., IL). pp 359-383 of 
Guidebook to light water reactor safety analysis. Abramson, 
P.B. New York, NY; Hemisphere Publishing (1985). 

This abstract discusses the containment of degraded core ac- 
cidents. The safety of any new proposed plant is assessed during 
the examination of the environmental impact of the facility as de- 
scribed in the Code of Federal Regulations 10 CFR 50 and in 
NUREG 0099. (Preparation of Environmental Reports for Nuclear 
Power Stations). In the regulatory guide accidents are classified 
into 9 categories ranging from Class 1 which is felt to be trivial and 
to require no consideration through to Class 9 which is considered 
serious. Thus, “Class 9” accidents are a broad category including 
all those with potentially serious consequences not included in the 
other 8 classes. It is into this class that those accidents which lead 
to degraded core conditions fall. 


575 PWR transient analysis. Kennedy, we 
Peeler, G.B.; Abramson, P.B. (Argonne National Lab., 
gonne, IL). pp 33-93 of Guidebook to light water ae 
safety analysis. Abramson, P.B. New York, NY; Hemi- 
sphere Publishing (1985). 

Analysis of transients in pressurized water reactor (PWR) 
systems involves the assessment of the response of the total plant, 
including primary and secondary coolant systems, steam piping and 
turbine (possibly including the complete feedwater train), and vari- 
ous control and safety systems. Transient analysis is performed as 
part of the plant safety analysis to insure the adequacy of the reac- 
tor design and operating procedures and to verify the applicable 
plant emergency guidelines. Event sequences which must be exam- 
ined are developed by considering possible failures or malopera- 
tions of plant components. These vary in severity (and calculational 
difficulty) from a series of normal operational transients, such as 
minor load changes, reactor trips, valve and pump malfunctions, up 
to the double-ended guillotine rupture of a primary reactor coolant 
system pipe known as a Large Break Loss of Coolant Accident 
(LBLOCA). The focus of this paper is the analysis of all those tran- 
sients and accidents except loss of coolant accidents. 


576 PWR small break LOCA. Abramson, P.B. (Ar- 
gonne National Lab., Argonne, IL). pp 94-198 of Guide- 
book to light water reactor safety analysis. Abramson, P.B. 
New York, NY; Hemisphere Publishing (1985). 

This paper contains a general discussion of the major physi- 
cal phenomena and analysis techniques associated with evaluating 
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the consequences of a small break LOCA in PWRs. The descrip- 
tions are based on analyses and experiments which have been con- 
ducted in the United States. Examples used for illustration should 
not be considered to be directly representative of, or applicable to, 
any particular reactor. 
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577 Liquid helium dump concept for a large scale Su- 
perconducting Magnetic Energy Storage plant. Schoenung, 
S.M.; Loyd, R.J.; Nakamura, T. (Bechtel, Inc., San Francis- 
co, CA). pp 121- 129 of Advances in cryogenic engineering: 
Vol. 31. Fast, R.W. New York, NY; Plenum Press (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Superconducting Magnetic Energy Storage (SMES) is a po- 
tentially cost effective technology for electric utility load leveling. 
Design concepts and cost estimates of SMES plants capable of de- 
livering 5000 MWh daily have been previously identified. An im- 
portant feature of a large commercial plant is a system that will re- 
liably shut down the magnet by thermally dissipating the stored 
energy in the event of an imminent or actual loss of superconducti- 
vity. To prevent damage to the coil during such a protective 
energy dump, the entire coil must be driven “normal”, i.e., resistive 
rather than superconducting, in a short period of time. This re- 
quires rapid removal of the liquid helium coolant surrounding the 
coil. This paper describes a simple system that has been developed 
to rapidly remove the liquid helium from the helium vessel which 
surrounds the coil. The system has only a small number of active 
components, no external helium storage, and is practical to reset 
and maintain. 
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578 (AD-A—170492/3/XAB) Phase change thermal 

energy storage methods for combat vehicles. Final report on 
Phase 1, Lynch, F.E. (Hydrogen Consultants, Inc., Denver, 
CO (USA)). Jun 1986. 63p. NTIS MF AOl1. 

Three alternative cooling methods, based on latent heat ab- 
sorption during phase changes, were studied for potential use in 
combat vehicle microclimate temperature control. Metal hydrides 
absorb heat as they release hydrogen gas. Plastic crystals change 
from one solid phase to another, absorbing heat in the process. 
Liquid air boils at cryogenic temperature and absorbs additional 
sensible heat as the cold gas mixes with the microclimate air flow. 
System designs were prepared for each of the three microclimate 
cooling concepts. These designs provide details about the three 
phase change materials, their containers and the auxiliary equip- 
ment needed to implement each option onboard a combat vehicle. 
The three concepts were compared on the basis of system mass, 
system volume, and the energy required to regenerate them after 
use. Metal hydrides were found to be the lightest and smallest 
option by a large margin. The energy needed to regenerate a hy- 
dride thermal-storage system can be extracted from the vehicle's 
exhaust gases. 


579 Laboratory permeability measurements in support 
of an aquifer thermal energy storage site in Minnesota. Blair, 
S.C.; Deutsch, W.J.; Kannberg, L.D. (Pacific Northwest 
Lab., Richland, WA). pp 296-303 of Rock mechanics in pro- 
ductivity and protection. Dowding, C.H.; Singh, M.M. New 
York, NY; American Institute of Mining, Metallurgical and 
Petroleum Engineers (1984). 

Laboratory permeability measurements at elevated pressure 
and at temperatures ranging from 20° to 150°C have been conduct- 
ed on samples of Ironton-Galesville sandstone. The purpose of this 
testing was to identify and characterize important physicochemcial 
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processes occurring in association with the injection and withdraw- 
al of heated ground water at the U.S. Department of Energy's Aq- 
uifer Thermal Energy Storage (ATES) field site in St. Paul, Minne- 
sota. Results indicate that permeability decreased significantly as 
temperature was increased and that dissolution of the dolomite and 
silicate cementing agents and accompanying changes in mechanical 
properties may occur in the heat storage aquifer at St. Paul. Fur- 
ther, loss of permeability with temperature in laboratory samples 
may be caused by the change in the mechanical structure of the 
sample. Tests at ambient temperature to evaluate the effect of parti- 
cle migration under conditions of reversed flow indicate that this 
process will not significantly impair formation permeability at the 
St. Paul site. 


2508 Chemical 

580 (DOE/ER/04178—10) Photochemical energy stor- 

age: studies of agents. Progress 
report, October 1, 30, 1986. Wrighton, M.S. 


iantehaninn Inst. of Tech., Cambridge (USA)). 1986. 
Contract AC02-76ER04178. 9p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87000237. 

Research progress during the period October 1, 1985 to Sep- 
tember 30, 1986 has been mainly in the areas of (1) synthesis and 
characterization of multi-component, macromolecular redox rea- 
gents, (2) specific interaction of redox reagents with semiconductor 
photoelectrode surfaces, including modification procedures for InP, 
and (3) new photoelectrode modification procedures. These three 
research areas are ones which will lead to new kinds of interfacial 
systems for the conversion of visible light to electricity or high 
energy chemicals in the form of redox products. Several publica- 
tions have appeared, as listed below, describing some of the high- 
lights of research during the report period. The sections included 
highlight areas where more recent progress has been made. 
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581 (AD-A—170140/8/XAB) Nicad battery packages. 
Technical report. Tracy, F.J.,; Tweed, H.M. (Northeastern 
Univ., Boston, MA (USA). Electronics Research Lab.). Feb 
1986. 16p. (SCIENTIFIC—3). NTIS, PC A02/MF A0O1. 

Problems encountered with purchased battery packages and 
increasing requirements for larger-capacity cells in sounding-rocket 
payloads led to the development of the battery packages in this 
report. Gell cells, lead-acid batteries, silver cells, and lithium batter- 
ies were considered along with nickel-cadmium (nicad) cells; how- 
ever, nicads proved to be the most versatile. Several packaging 
concepts considering ease of assembly and servicing; minimization 
of weight and volume; and payload environmental requirements 
were evaluated. 


(CONF-8604116—4) Design and test of lithium- 
> monosulfide batteries. Chilenskas, A.A.; Biwer, 
R.L.; DeLuca, W.H. (Argonne National Lab., IL (USA)). 
Apr "1986. Contract W-31109-ENG-38. 6p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86014582. 

From International workshop on high temperature molten 
salt batteries; Argonne, IL, USA (16 Apr 1986). 

A program has been initiated by the Electric Power Re- 
search Institute to examine the feasibility of using the Li-alloy/FeS 
battery for electric-vehicle propulsion. In the first phase of the pro- 
gram, a joint effort between Argonne National Laboratory and 
Gould Reserch Center resulted in the design, fabrication, and test- 
ing of two full-scale 12-V modules and related battery components 
at Argonne’s National Battery Test Laboratory. The design of the 
module and battery components was based upon a van battery 
design study supported by the US Department of Energy. The ob- 
jective of the Phase I program was to provide test data to the bat- 
tery developers applicable to cell and module development, insulat- 
ed case design, heating/cooling subsystem design, and charger de- 
velopment. 
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583 (DOE/ET/29368—H1) Battery Energy Storage 
Test (BEST) facility summary report 1976-1986. (Public 
Service Electric and Gas Co., Newark, NJ (USA)). Oct 
1986. Contract AC02-76ET29368. 40p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87001611. 


The objective of the Battery Energy Storage Test (BEST) 
Facility program is the testing and evaluation of battery energy 
storage systems in a utility environment. Highlights are given for 
the major accomplishments of the BEST Facilty program from 
March 1976 through August 1986. The design, construction, and 
acceptance testing of the facility are briefly described. Emphasis is 
given to a summmary of operation. Tests were completed of a 1.8 
MWh calcium grid, lead-acid battery system, a developmental 500 
kWh zinc chloride battery system, and a 500 kWh lead-acid, peak- 
ing battery system. Tests included cycling in operations typical of 
utility and customer-side-of-the-meter applications. The power con- 
version and power quality at the BEST Facility are discussed, fol- 
lowed by consideration of future concerns for battery energy stor- 
age. (LEW) 


(EGG-M—19786) Adaptive battery state-of-charge 
indicator (ASCI) for urban driving. Burke, A.F. (idaho Na- 
tional Engineering Lab., Idaho Falls (USA); Union Coll., 
Schenectady, NY (USA)). 1986. Contract AC07-761D01570. 
10p. (CONF-8610122—3). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE87000437. 

From 8. international electric vehicle symposium; Washing- 
ton, DC, USA (20 Oct 1986). 

Various approaches to developing a battery state-of-charge 
unit for an electric car to be used in urban driving are discussed. A 
new approach, called the Adaptive State-of-Charge Indicator 
(ASCI) method, for determining state-of-charge is presented and 
tested using available constant-current discharge data for the Chlo- 
ride EV5T and ALCO 2200 lead-acid batteries. The basis for the 
new approach is the dependence of the voltage response of the bat- 
tery over a range of battery current on state-of-charge. The voltage 
response characteristics of the battery are utilized in a V/sub ij/ 
matrix which is made up of 100 entries - 10 ranges of current and 
10 increments of state-of-charge. The voltages for the 10 current 
ranges make up the rows of the 10 x 10 V/sub ij/ matrix. The 
state-of-charge is incremented by 0.1 when A = X(anti V/sub j/ - 
V/sub ij/) changes from positive to negative. The V/sub ij/ matrix 
can be developed from laboratory battery test data or using a cali- 
bration procedure in which the car is driven in a typical use-pat- 
tern. Internal software would determine the V/sub ij/ matrix from 
the vehicle calibration data. The ASCI approach is adaptive to 
varying vehicle operating conditions and battery temperature and 
age, because it infers the battery state-of-charge directly from bat- 
tery performance. Most other methods for determining SOC in an 
electric vehicle depend on the measurement of the AH or WH re- 
moved from the battery and a method of estimating the actual ca- 
pacity of the battery either by computation (i.e., Gould SCI) or by 
an empirical relationship between capacity and average discharge 
current (i.e., the Puekert curve). 


585 (EGG-M—23986) Sodium-sulfur battery develop- 
ment for an advanced electric vehicle powertrain (ETX). Has- 
kins, H.J.; Reitz, G.A. (Ford Aerospace and Communica- 
tions Corp., Newport Beach, CA (USA); Ford Motor Co., 
Dearborn, MI (USA); EG and G Idaho, Inc., Idaho Falls 
(USA)). Oct 1986. Contract AC07-76I1D01570. 10p. (CONF- 
8610122—6). NTIS, PC A02. File Number DE87000485. 

From 8. international electric vehicle symposium; Washing- 
ton, DC, USA (20 Oct 1986). 

A development program for sodium-sulfur electric vehicle 
(EV) batteries has been successfully completed under US Depart- 
ment of Energy and Ford Motor Company sponsorship. The pro- 
gram objectives were to verify the projected performance benefits 
of sodium-sulfur in EV applications, and to demonstrate improved 
cell and battery reliability. The program scope included design of a 
full-scale 35-kWh battery system; qualification of the cell and 
module designs; and fabrication and test of a one-third capacity 
sub-battery. Results from the battery design and sub-battery testing 
will be presented. 
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586 (LBL—21342) Technology Base Research Project 
for electrochemical energy storage. Annual report for 1985. 
Kinoshita, K. (ed.). (Lawrence Berkeley Lab., CA (USA)). 
Jul 1986. Contract AC03-76SF00098. 86p. NTIS, PC A05/ 
MF A0O1; GPO Dep. File Number DE87000893. 

The US Department of Energy's Office of Energy Storage 
and Distribution provides continuing support for an Energy Stor- 
age Program, which includes R and D on advanced electrochemi- 
cal energy storage and conversion systems. A major goal of this 
program is to develop electrochemical power sources suitable for 
application in electric vehicles and/or electric load-leveling de- 
vices. The program centers on advanced secondary batteries and 
fuel cells that offer the potential for high performance and low life- 
cycle costs, both of which are necessary to permit significant pene- 
tration into commercial markets. General problem areas addressed 
by the project include identification of new electrochemical couples 
for advanced batteries, determination of technical feasibility of the 
new couples, improvements in battery components and materials, 
establishment of engineering principles applicable to electrochemi- 
cal energy storage and conversion, and the development of air- 
system (fuel cell, metal/air) technology for transportation applica- 
tions. Major emphasis is given to applied research which will lead 
to superior performance and lower life-cycle costs. The Technolo- 
gy Base Research Project is divided into three major project ele- 
ments: Exploratory Research, Applied Science Research, and Air 
Systems Research. 


(SAND—86-1097C) Cathodic passivation of Mo in 
15 M LiAICL,/SOCk. Delnick, F.M.; Cieslak, W.R.; Pee- 
bles, D.E.; Forge J.W. JR. (Sandia National Labs., “Albu- 
querque, NM (USA)). 1986. Contract AC04-76DP00789. 
15p. (CONF-861068—10). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000976. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Cathodic passivation of Mo in 1.5 M LiAICl/SOCk is ini- 
tially limited by Fowler-Nordheim tunnel emission of electrons 
from the metal to localized states in the LiCl film. After the estab- 
lishment of a space-charge layer at the Mo/LiC1 interface, film 
growth becomes kinetically limited by impurity (hopping) conduc- 
tion of electrons through the localized states. A simplified electron- 
ic structure of the Mo/LiC1/SOCI, half-cell is presented. 


588 (SAND—86-1147C) Passivation of metals in 
thionyl-chloride electrolytes for lithium batteries. Summary 
abstract. Peebles, D.E.; Rogers, J.W. Jr.; Cieslak, W.R.; 
Delnick, F.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 4p. (CONF- 
861019—5). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87000552. 

From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 

Electrochemical methods have indicated that Ni and SS 
form passive films in SOC}, electrolytes. The presence of a passive 
film has been verified by XPS, while the content of the films con- 
firms that they were formed in situ, not prior to immersion in the 
electrolyte. In contrast, the electrochemical experiments have 
shown that both Pt and Mo behave kinetically as film-free inert 
electrodes, a result which has been confirmed by XPS. 


589 Development and evaluation of sulfonated polysul- 
fone membranes for the zinc/ferricyanide battery. Arnold, C. 
Jr.; Assink, R.A. (Sandia National Labs., Albuquerque, NM 
87185). pp 70-86 of Industrial membrane processes. White, 
R.E.; Pintauro, P.N. New York, NY; American Institute of 
Chemical Engineers (1986). (CONF- -8505288—). 

From Spring national AIChE meeting on industrial mem- 
brane process; Houston, TX, USA (24 May 1985). 

The successful commercialization of the zinc/ferricyanide 
battery being developed by Lockheed depends in part on the avail- 
ability of an inexpensive, chemically stable membrane. Other essen- 
tial membrane properties include low area resistivity (1-50 . cm/sup 
2/) and a low rate of iron permeation (4 X 10/sup -5/ millimoles 
Fe/cm/sup 2//h). A cast membrane which contained one sulfonate 
group per repeating unit in the backbone exhibited good stability in 
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the alkaline-ferricyanide electrolyte and satisfied the membrane re- 
quirements cited above. In ongoing single-cel! cycling tests, average 
energy efficiencies of 77% were achieved over 85 charge-discharge 
cycles with this membrane. If sulfonated polysulfone membranes 
can be mass produced by extrusion, they can be considered as 
viable candidates to replace the expensive perfluorosulfonate mem- 
branes that were used to demonstrate the technical feasibility of the 
zinc/ferricyanide battery. The feasibility of preparing composite 
sulfonated polysulfone membranes by impregnation of microporous 
polytetrafluorethylene was also demonstrated. The manufacture of 
composite membranes should be possible using chemical-coating 
equipment. 


590 Electrochemical investigation of porous silicon for- 
mation. Kelly, M.; Guilin, T. (Sandia National Labs., P.O. 
Box 5800, Aibuquerque, NM 87185). pp 121-122 of Proceed- 
ings of the 1986 Spring meeting of the Electrochemical So- 
ciety. Pennington, NJ; The Electrochemical Society (1986). 
(CONF-860540—). Contract AC04-76DP00789. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Silicon may be made porous by making it the anode in an 
electrochemical cell containing aqueous hydrofluoric acid (HF). 
The authors’ early studies showed that the formation rate of porous 
silicon, measured as moles of silicon consumed with time, is a func- 
tion of current density (applied in a galvanostatic mode) and is in- 
dependent of HF concentration, resistivity of the silicon wafer, and 
anodization time. The objective of this investigation was to study 
the formation rate of porous silicon (measured as the current densi- 
ty) as a function of the potential difference between the silicon and 
a reference electrode. This required the development and charac- 
terization of an improved electrochemical cell for potentiostatic 
control of the anodization. The authors characterized this cell by 
comparing cyclic voltammograms of lead fluoride and tin chloride 
in HF using a mercury pool electrode with reported voltammo- 
grams. The use of positive feedback resistance to minimize the 
effect of solution resistance between the silicon and the Luggin 
capillary tip of the reference electrode is discussed. Because of the 
large currents passed during silicon anodizatioa, potential control of 
the silicon electrode is complicated by significant IR drops. Vol- 
tammograms in several HF-based electrolytes are presented. Ther- 
modynamic and kinetic results are discussed in terms of several re- 
action mechanisms and a physical model for porous silicon forma- 
tion is presented. 


29 ENERGY PLANNING AND POLICY 
2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 670 


591 (PB—86-228301/XAB) Energy analysis: a review 
of theory and applications. Final report. Peet, N.J.; Baines, 
J.T. (Canterbury Univ., Christchurch (New Zealand)). Feb 
1986. 61p. NTIS, PC E04/MF E01. 

Energy analysis is a means of developing a precise physical 
description of the operation of real-world processes. Its main appli- 
cation is in the determination of the energy consequences of carry- 
ing out physical activities such as the production of goods and 
services in an economy. To a significant extent, energy analysis has 
grown up because of what a number of workers believe to be inad- 
equacies in the ability of conventional economic methodologies to 
handle problems relating to the use of resources, particularly non- 
renewable reserves of fossil fuel. The review describes the history 
and development of energy analysis, its theoretical origins in ther- 
modynamics, and its applications. The different perspectives of en- 
ergetic and economic methods of analysis are contrasted, and their 
conflicts and complementarities are illuminated. 
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REFER ALSO TO CITATION(S) 39, 88, 369, 609, 610, 622, 1424, 1494, 
1499, 1504, 1506, 1590, 1608, 1617, 1625, 1633, 1644, 1726, 1751, 1760, 1810, 
1814, 1815, 1877, 1878, 2063, 2064, 2065, 2066, 2067, 3287 


(DOE/BP/11551—2) Estimating environmental 
five generating resources. Technical ap- 
resources, 


per att 


land, OR (USA); Shapiro and Associates, Inc., Portland, 
OR _ Seton, Johnson, and Odell, Inc., Portland, OR 
(USA). A r 1986. Contract AC79-83BP11551. 268p. NTIS, 
PC Al2 A01; 1; GPO Dep. File Number DE87001331. 

This study estimates the value of the significant environmen- 
tal effects likely to accompany the development of five types of 
electricity-generating resources: cogeneration from biomass, cogen- 
eration from municipal solid waste, geothermal, solar, and wind. 
These technical appendices contain a glossary; methods of evalua- 
tion; quantification and evaluation of significant effects; current and 
future populations for northwest counties containing potential 
energy resources; calculation of environmental effects; and descrip- 
tion of environmental effects and their significance. (ACR) 


(NP—7750067) Environmental protection in the 
Federal Republic of Germany. ——. E. (Technische 
Univ., Vienna (Austria). Forsch t fuer Chemie 
und Technologie von Erdoel pg FICHTE)). 1985. 
26p. (In German). NTIS (U; ly), PC A03/MF 
AO1. File Number DESTISOST. 

Inter Nationes. Sonderdienst. No. 3-85. 

The publication describes the beginnings of environmental 
protection and the environmental problems after the war. Stock is 
taken of environmental damage, and state measures for protection 
of water, soil, and air are listed. Sociological aspects of environ- 
mental protection, international consequences and problems are 
mentioned in the final section. 


594 SS ee EPA short-term Task 2: 
workload capacity and telecommunication analyses. Jung, L. 
(Oak Ridge National Lab., TN ce Sep 1986. Contract 
AC05-840R21400. NTIS, PC A03/MF A0l; GPO 
Dep. File Number DE87001600. 

This report contains data acquired from a survey conducted 
of the 10 Environmental Protection Agency’s (EPA's) regions and 
12 states that enter data directly into the EPA's Hazardous Waste 
Data Management System (HWDMS). Problems and additional 
hardware and software needs related to data entry are identified in 
planning for a change in the data entry method. Alternative com- 
munication methods were evaluated, and recommendations were 
made for each of the locations. 


595 (PB—86-220787/XAB) Resource Conservation Re- 
covery Act notification data file as of May 31, 1986. Data 
file. Levy, S.; Murray, P.; Partington, E. (Environmental 
Protection Agency, Washington, DC — Office of Solid 
Waste). 31 May 1986. vp. NTIS, PC TO: 

The file contains data compiled for =a Resource Conserva- 
tion Recovery Act. Notification of Hazardous Waste Activity, 
EPA Form 8700-12 was used to collect the data. The file was up- 
dated with information compiled from the application for a Hazard- 
ous Waste Permit, EPA Form 3510-3. The data includes names and 
addresses of the facility owner and operator, as well as the facility 
contact name and phone number. The data indicates whether a fa- 
cility is a generator, treatment/storer/disposer, and/or transporter 
of hazardous waste. 








596 (PB—86-223831/XAB) Risk assessment/vulner- 
ability users manual for small communities and rural areas. 
(revised March 1986). Final report. Russell, E.R.; Smaltz, 
J.J.; Lambert, J.P.; Deines, V.P.; Jepsen, R.L. (Kansas State 
Univ., Manhattan (USA). t. of Civil Engineering). Mar 
1°86. 143p. NTIS, PC A07 AOl. 

The manual is intended for use in communities whose popu- 
lation is less than 50,000. Its primary objective is to alert officials of 
these communities to the threat of life, property and environment 
from the transportation of hazardous materials. It is then left to the 
community officials to decide how to best reduce the risk. 


(PB—86-224375/XAB) Community model for han- 
transportation emergencies. Execu- 
tive summaries. Report for July 1981-December 1985. Rus- 
sell, E.R.; Smaltz, J.J.; Lambert, J.P.; Deines, V.P.; Jepsen, 
R.L. (Kansas State Univ., Manhattan (USA). Dept. of Civil 
Engineering). Jan 1986. 2ip. NTIS, PC A02/MF AOl1. 
Volume I covers: a sample review of 27 states laws showing 
that there is little or no uniformity; sources of data on hazardous 
materials flows concluding that readily available data do not exist; a 
survey of emergency response services and information; showing a 
need for better coordination; a survey of available training, con- 
cluding that courses are abundant but uncoordinated, without 
standards and not getting to local community officials. Volume II, a 
manual intended for communities of less than 50,000 population, to 
guide them thru a risk/vulnerability assessment process. Volume III 
applied the model to 11 Kansas towns and concluded that it was 
easy to use and gave reasonable results. Volume IV, Manual for 
Small Towns and Rural Areas to Develop A Hazardous Materials 
Emergency Plan; With an Example Application of the Methodolo- 
gy in Developing a Generalized Emergency Plan for Riley County, 
Kansas; a guide that takes small town officials through the entire 
hazardous materials planning process. 


598 (PB—86-224540/XAB) Hazardous-waste destruc- 
tion. Oppelt, E.T. (Environmental Protection Agency, Cin- 
cinnati, OH (USA). Hazardous Waste Engineering Research 
— 1986. 9p. (EPA/600/J—86/107). S, PC A02/MF 


The paper profiles the current status of hazardous-waste 
thermal destruction in the United States, including facilities and 
wastes typically handled. The results of extensive EPA-sponsored 
performance tests are presented for incinerators, industrial boilers, 
and industrial-process kilns. Other aspects of thermal destruction 
are also addressed, including waste incinerability ranking methods, 
emissions of potentially hazardous products of incomplete combus- 
tion, and current and future thermal destruction capacity. 


599 (PB—86-224771/XAB) Hazardous-waste enforce- 
ment in Illinois. Annual report (Final), Svoboda, J.; Muraro, 
J. (illinois Environmental Protection Agency, Springfield 
(USA). Enforcement Programs). Jul 1986. 108p. NTIS, PC 
A06/MF AO1. 


A brief overview is provided of enforcement policies and 
procedures by the Illinois Environmental Protection Agency, par- 
ticularly as they involve violations concerning hazardous wastes or 
materials, and the various enforcement options available to IEPA 
to secure compliance. 


600 (PB—86-224847/XAB) Superfund Record of Deci- 

sion (ROD) annual report FY ‘85. (Environmental Protection 

Agency, Washington, DC (USA)). Jun 1986. 128p. NTIS, 
A07/MF AOl. 

The Record of Decision (ROD) process was very successful 
in FY’85. A total of 64 RODs, three Enforcement Decision Docu- 
ments (EDDs) and one Negotiation Decision Document (NDD) 
were approved. The FY’85 RODs addressed a wide variety of 
technical problems including area-wide ground water contamina- 
tion and compliance with other environmental laws. 


601 (PB—86-224854/XAB) Superfund Record of Deci- 
sion (EPA Region 3): Leetown Pesticide Site, Jefferson 
County, West Virginia, March 1986, Final report. (Environ- 
mental Protection Agency, Washington, DC (USA)). 31 
Mar 1986. 100p. NTIS, PC A05/MF AO1. 
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The Leetown Pesticide site is located in northeast West Vir- 
ginia, approximately 8 miles south of Martinsburg, West Virginia. 
The site is actually composed of a number of areas affected by sur- 
face disposal of pesticides, agricultural use of pesticides, and land- 
filling. A total of eight specific areas of waste disposal or accumula- 
tion were identified during the initial RI study. Of these eight areas, 
two were the result of alleged disposal of pesticide-contaminated 
debris from a fire that occurred in 1975 at the Miller Chemical 
Company. These two areas include the former pesticide pile and 
the suspected pesticide landfarm areas. Four of the contaminated 
areas are associated with former use of the land for orchard pro- 
duction. The two remaining sites are active landfills. 


(PB—86-224870/XAB) Superfund Record of Deci- 
7" (EPA Region 5): Novaco Industries Site, 
Michigan, June 1986. Final report. (Envi 
tion Agency, Washington, DC (USA)). 27 Jun 1986. 24p. 
NTIS, PC A02/MF AO1. 

Novaco Industries is a one-building facility that occupies a 
2.6-acre rectangular parcel of land, located at 9411 Summerfield 
Road, at the intersection of Summerfield and Piehl, Temperance, 
Michigan. The site lies 50 miles south of Detroit and 5 miles north 
of Toledo, Ohio. A below-ground plating tank located within the 
Novaco Industries building leaked an unknown quantity of chromic 
acid into the ground water on or before June 13, 1979. Within 24 
days following Novaco Industries detection of the leak, chromium 
was discovered in Novaco’s 20-foot well, as well as the VFW 
Post's well which was screened in both the shallow and deep aqui- 
fer. A year later, chromium was detected in a residential well west 
of the VFW Post. 


603 (PB—86-224896/XAB) Superfund Record of Deci- 
sion (EPA Region 8): Denver Radium Site Streets, Colorado, 
March 1986. Final report. (Environmental Protection 
Agency, oe DC (USA)). 24 Mar 1986. 72p. NTIS, 
PC A04/MF A‘ 

Denver al Site Streets is located in Denver, Colorado. 
The operable unit is comprised of eight street segments in the 
Cheesman Park area and one segment in the upper downtown area. 
The nine contaminated street segments are owned by the City and 
County of Denver and extend approximately 4.5 miles through 
largely residential areas. The Derver Radium Site Streets contain a 
4- to 6-inch layer of radium-contaminated asphalt. The contaminat- 
ed layer is underlain by compacted gravel road base and is usually 
overlain by 4 to 12 inches of uncontaminated asphalt pavement. 
There is an estimated 38,500 cubic yards of contaminated material 
covering approximately 832,000 square feet. The selected remedial 
action for the site includes: leaving the contaminated material in 
place; improving institutional controls; and removing any contami- 
nated material excavated during routine maintenance, repair, or 
construction activities in the affected streets to a facility approved 
for storage or disposal of contaminated material. 


604 (PB—86-224904/XAB) Superfund Enforcement 
ee a aaa media teseen 
Site, oe — * Washington (initial Remedial Measure), 
October Final report. (Environmental Protection 
Agency, Washington, DC (USA)). 24 Oct 1985. 28p. NTIS, 
PC A03/MF AOl1. 

The Queen City Farms (QCP) site is a 320-acre parcel of 
land located approximately 2.5 miles north of the town of Maple 
Valley in King County, Washington. The site includes a wooded 
area, a lake known as Queen City Lake, six industrial waste-dispos- 
al ponds, an airstrip, several residences, and a gravel pit. The six 
ponds on the site were used for the disposal of industrial wastes 
from approximately 1955 to 1964. However, in 1980 six waste 
ponds were sampled by EPA contractors. The analyses of water, 
sludge, and sediment samples identified the presence of 44 priority 
pollutants. Some of the contaminants found were: chromium, lead, 
PCBs, acids, volatile organics, toluene and _ trichloroethylene 
(TCE). 
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605 (PB—86-227402/XAB) Manual for small towns 
and rural areas to develop a Hazardous Materials Emergency 
Plan; with an example application of the methodology in de- 
veloping a generalized emergency plan for Riley County, 
Kansas. Final report on Phase 2 April 1983-December 1985. 
Hessel-Garten, R.; Russell, E.R. (Kansas State Univ., Man- 
hattan (USA). Dept. of Civil Engineering). Jan 1986. 139p. 
NTIS, PC A07/MF AO1. 

Under contract No. DOT-RC-92013, Kansas State Universi- 
ty completed a phase I final report: Community Model for Han- 
dling Hazardous Materials Emergencies (October 1981). This report 
gave an indepth state-of-the-art analysis of risk-analysis literature, 
laws, available data bases, available training courses, and developed 
a rural risk model. As part of phase I, a users manual was devei- 
oped: Risk Assessment/Vulnerability Users Manual for Small Com- 
munities and Rural Areas (October 1981). The need for validation 
led to the redirection of the original multiyear study and the addi- 
tion of a phase III which resulted in the phase III final report: Risk 
Assessment/Vulnerability Validation Study (June 1983). The study 
concluded that the model gave reasonable results and had high 
credibility among the local officials participating. As a result of the 
study the risk assessment users manual was revised to be easier un- 
derstood and easier to use. 


606 (PB—86-228152/XAB) Planning a port interface 
for an ocean incineration system (for microcomputers). 
Model. Sobermisana, C. (Maritime Administration, Washing- 
ton, DC (USA). Office of Research and Development). Jun 
1986. vp. NTIS CP T99. 

The model has been written to assist potential incinerator 
ship owners, government officials, port developers and the general 
public in planning the port interface for ocean-incineration systems. 
The port is an integral component of the logistic system. A logisti- 
cal system provides means for transporting wastes from waste gen- 
erators facilities to final open ocean incineration, including tempo- 
rary storage functions required en route. The system performs all 
functions required to get wastes aboard a vessel in a form which 
will allow their safe, successful and legal incineration. The model 
focuses more on a methodology for dealing with the controversial 
situation surrounding ocean incineration. The model is written in 
the FORTRAN programming language for implementation on an 
IBM PC-compatible microcomputer. 


607 (PB—86-228160/XAB) Planning a port interface 
for an ocean incineration system. Final report. Marcus, H.S.; 
Glucksman, M.A. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Ocean Engineering). Jun ‘1986. 24 1p. 
NTIS, PC A11/MF AOl1. 

The intent of the work is to assist port developers and oper- 
ators, potential incinerator-ship operators, government officials, and 
the general public in planning the port interface for ocean inciner- 
ation systems. The research presents a methodology to facilitate the 
identification of a logistical system to incinerate hazardous waste 
offshore while simultaneously satisfying the multitude of constraints 
imposed by government regulations at all levels and by the involve- 
ment of public groups. As part of the research a computer model 
has been developed. The model assumes the viewpoint of a planner 
that has yet to choose a particular type of vessel and port technolo- 
gy. 


608 (PB—86-228178/XAB) Planning a port interface 
for an ocean incineration system: computer-model user's 
manual, Final report. Glucksman, M.A.; Marcus, H.S. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Dept. of Ocean 
Engineering). Jun 1986. 25p. NTIS, PC ‘A02/ME AOl. 

The User’s Manual is written to accompany the computer 
model developed in the report, Planning a Port Interface For An 
Ocean Incineration System. The model is based on SYMPHONY 
(TM) a Lotus Development Corp. product. Apart from the require- 
ment for the software, the model needs an IBM PC compatible per- 
sonal computer with at least 576 kilobytes of RAM. The model as- 
sumes the viewpoint of a planner that has yet to choose a particular 
type of vessel and port technology. The model contains four types 
of information: physical parameters of system alternatives, govern- 
ment regulations, risks associated with different system alternatives, 
and relevant background information. 


2904 Natural Resources 
REFER ALSO TO CITATION(S) 595, 2063, 2064, 2065, 2066, 2067, 2068 


609 (PB—86-222171/XAB) Coastal resources manage- 
ment guidelines. Coastal Management Publication No. 2. Re- 
newable Resources Information Series. Snedaker, S.C; 
Getter, C.D. (Research Planning Inst., Inc., Columbia, SC 
(USA)). Jan 1985. 199p. NTIS, PC A09/MF AOI. 

Library of Congress catalog card no. 85-60528. 

The guidebook is one in a series of publications being pro- 
duced for the Agency for International Development (AID) by the 
National Park Service (NPS). Its purpose is to provide expert guid- 
ance in planning and management for sustainable coastal develop- 
ment and for the conservation of coasial resources. In addition to 
the book the coastal series includes a casebook with eight case stud- 
ies, a report on institutional arrangements for coastal resource man- 
agement, and a condensed design aids booklet. 


610 (PB—86-223583/XAB) Fuelwood, agro-forestry, 
and natural resource management: the development signifi- 
cance of land tenure and other resource management/utiliza- 
tion systems. Brokensha, D.; Castro, A.P.; Kundu, M.; Hew- 
lett, B. (Agency for International Development, Washing- 
ton, DC (USA)). Apr 1984. 69p. NTIS, PC A04/MF AOL 

Using a systems approach and focusing on the social context, 
the study examines natural resource management in relation to fuel- 
wood production and agroforestry. An initial section describing the 
use and interlinkage of the concepts of ecozone and ecosystem is 
followed by a discussion of problem ecozones, human use of eco- 
zones, agricultural ecosystems, resource competition, uses of trees 
and forest products, and tree planting. Rural resource management 
strategies at the household, community, local, and state levels are 
discussed in the context of political economy, land tenure and 
rights, tenancy and sharecropping, group or public landholding, 
and acquisition and transfer of land. 


611 (PB—86-225752/XAB) Report of Workshop on 
Forestry Program Evaluation held at Lome, Togo (Aafrica), 
May 7-11, 1984. (Agency for International Development, 
Washington, DC (USA)). Aug 1984. 115p. NTIS, PC A06/ 
MF AOl 

The results of an A.I.D. Forestry Program Evaluation 
Workshop held in Lome, Togo, are presented in the report. The 
workshop was attended by 30 participants, regional and field staff 
of ongoing and completed A.I.D. forestry and fuelwood projects in 
Sub-Saharan Africa. Working group discussions focused on four 
main aspects of A.I.D.’s experience to date: policy issues and pro- 
gram priorities; project design and implementation; the agriculture 
and forestry interface; and research. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 352, 1321 


612 (CONF-861211—6) Transfer of energy-related 


technologies to industry. Dabbs, J.W.T. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA). Office of 
Technology Applications). 1986. Contract ACO0S- 
840OR21400. 5p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86015641. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

New approaches have been developed by Martin Marietta 
Energy Systems and the US Department of Energy at Oak Ridge 
for transfer of government technologies to industry and for im- 
provements in local economic development. The approach to tech- 
nology transfer, which emulates normal practices in industry and 
uses licenses as one element, is expected to be more attractive to 
US industry than the current system and also provides a form of 
“insulation” from government procedures, especially where exclu- 
sive licenses to government patents encourage the use of the tech- 
nologies. The “maturing” of technologies which are still in labora- 
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tory form toward a more developed form is an important aspect of 
the approach. Local economic developemnt has also been the 
object of important new efforts, some of which are described here. 
A description of these new practices and procedures is given, in- 
cluding new organizations, consulting arrangements, invention eval- 
uation methods, employee incentive cash awards and royalty shar- 
ing, and copyright licensing. Results and conclusions to date are 
discussed. 


613 (CONF-8606221—1) Bring universities and federal 
laboratories together: university common interest group. Lin- 
steadt, G.F.; DelaBarre, D.M.; McKinley, T.M. (Naval 
Weapons Center, China Lake, CA (USA); DelaBarre and 
Associates, Fresno, CA (USA); Oak Ridge Associated Uni- 
versities, Inc. TN (USA)). 1986. Contract ACO05- 
760R00033. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000032. 

From International meeting of the Technology Transfer So- 
ciety; em. IN, USA (1 Jun 1986). 

The Federal Laboratory Consortium (FLO), which consists 
of over 300 atte from ten federal agencies, attempts to pro- 
vide the environment, the operational structure, and the transfer 
mechanism to facilitate the fullest use of federally sponsored tech- 
nology. Throughout the years various user communities have ex- 
pressed interest in becoming formally affiliated with the FLC. It 
has been suggested the Executive Committee be expanded to in- 
clude representatives from the various user groups to provide for a 
broader based policy position. It is generally agreed that improving 
the quality and quantity of domestic technology transfer from the 
federal laboratories requires active involvement by all participants 
within the transfer process. The issue then becomes one of selecting 
the most appropriate and effective arrangements to assure that in- 
volvement. One alternative concept that has been developed and 
appears to satisfy the user community and FLC requirements is 
being evaluated. This concept involves the development of 
Common Interst Groups (CIG) to work with the FLC. 


614 (PB—86-225075/XAB) Development through inno- 
vative research: the first three years of the Agency for Inter- 
national Development (AID) Program in Science and Technol- 
ogy Cooperation (PSTC). (Agency for International Devel- 
opment, Washington, DC (USA)). Jan 1985. 53p. NTIS, PC 
A04/MF AO1. 

The paper first provides a brief program history and over- 
view of activities, including a list of countries participating during 
the period FY 1981-84. Research in five areas are: biotechnology/ 
immunology, biotechnology/plants, use of chemistry in food pro- 
duction, biomass resources and conversion technology, and biologi- 
cal control of selected vectors. A second grants component, con- 
ducted by the Board on Science and Technology for International 
Development, is also profiled. The component funds research in six 
areas: grain amaranth, biological nitrogen fixation, fast-growing 
trees, mosquito vector field studies, rapid epidemiological assess- 
ment, and acute respiratory infection. 


615 (RISO-M—2560) Contribution of Risoe National 
Laboratory to the research development programs of the 
Danish of Energy. Status per December 1985. 
Skjerk Christensen, P. (ed.). (Risoe National Lab., Roskilde 
(Denmark)). May 1986. 90p. (In Danish). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86752926. 

Since 1978 Risoe has been responsible for a number of 
projects in the research and development programs of the Danish 
Ministry of Energy. This report gives a review of current abd fin- 
ished projects. All current projects are described briefly, stating 
status and results obtained, whole the results of finished projects are 
described in more detail. Risoe’s contribution of the organization 
and the administration of the programs is mentioned. Finally, a list 
of references is given. 21 refs. 


616 (DOE-tr—278) Technology transfer, licenses, pat- 
ents, know-how. Bortolotti, F. (Studio Legale Bortolotti, 
Mathis and Associati, Milan (Italy)). 1985. Translation of 
Italiaexport, Section 1, 1985. 6p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87000639. 

Technology Transfer is a relatively recent phenomenon, and 
has been growing continuously over the past several years. In fact, 
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Italian businesses, even middle-sized and smaller ones, with increas- 
ing frequency are receiving requests to supply not products them- 
selves, but the technology to produce them. The demand for com- 
prehensive technical “packages” mostly orignates from businesses in 
the less developed countries, for whom technology transfer repre- 
sents a viable alternative to selling products, which is becoming in- 
creasingly difficult due to the presence of protectionistic measures. 
Conversely, among the industrialized countries, as a rule for those 
sectors enjoying comparable levels of technology, the exchange of 
specific technologies, through patents and know-how, is much 
more frequent. Purposes of technology transfer licensing contracts, 
technology transfer contracts, and guidelines are discussed. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 426, 427, 428, 450, 528, 1453, 3112 


617 (ANL/IEP—85-10, pp 3-8) New technology for 
the nuclear industry. Keyworth, G.A. II. 10 Dec 1984. 
NTIS, PC Al13/MF AOl. File Number DE86012079. 
(CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

One of the key premises of the current Administration's sci- 
ence and technology policy has been to create a climate for indus- 
trial competitiveness. Application of this policy to the nuclear in- 
dustry is discussed. The hindrance of public opinion to nuclear in- 
dustry growth, delays in construction of nuclear power plants due 
to licensing difficulties, the value of partnerships between govern- 
ment, industry, and universities, and the importance of standardiza- 
tion of reactor designs are also discussed. 


618 (ANL/IEP—85-10, pp 33-36) Energy conversion 
and planning: an overview. Staszesky, F.M. 10 Dec 1984. 
NTIS, PC A13/MF AOl. File Number DE86012079. 
(CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

The author proposes that an adequate, reliable, and economi- 
cal supply of electricity should be a major preoccupation of the 
government, business, and the social leadership of this country. The 
importance of nuclear power to this proposition is the topic of this 
paper. 


619 (ANL/IEP—85-10, pp 99-119) Nuclear power 
perspectives. Gray, J. (International Ener Associates, 
Ltd., Washington, DC). 10 Dec 1984. NTIS, PC A13/MF 
AOI. File Number DE86012079. (CONF-8412107—). 

From Nuclear power high technology colloquium; Williams- 
burg, VA, USA (10 Dec 1984). 

This paper provides a summary of the events leading to the 
current status of nuclear power and discusses the potential of high 
technology activities to contribute to the reduced cost and im- 
proved performance of nuclear power plants. The sectional topics 
are: 1) High technology and the future of nuclear power, 2) Sum- 
mary history of nuclear power, 3) Status of nuclear power in the 
United States, 4) Current nuclear plant systems, 5) Design, con- 
struction, and operation, 6) Technical factors, and 7) Current state- 
of-the-art in nuclear engineering. 


620 (DOE/BP—429) Issue update: resolving the Wash- 
ington Nuclear Plant No. 3 lawsuit. (USDOE Bonneville 
Power Administration, Portland, OR). 19 Apr 1985. 9p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87000660. 

After months of negotiations and a regionwide public con- 
sultation process, the details of an energy exchange concept (pro- 
posal) have emerged between the Bonneville Power Administration 
(BPA) and four private utilities aimed at settling a $2 billion lawsuit 
over a 1983 decision to delay construction on Washington Nuclear 
Plant No. 3 (WNP-3) near Satsop, Washington. BPA is not sending 
the energy exchange proposal with the private utilities and other 
settlement details to all interested individuals and groups in the 
region for a final phase of public review and comment. BPA is also 
making available to the public a proposed Memorandum of Under- 
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standing (MOU) which reaffirms the relationship between BPA and 
the Washington Public Power Supply System (Supply System). 


621 (DOE/ER—0175-4) Manpower Assessment Brief 
Newsletter, No. 4. (Oak Ridge Associated Universities, Inc., 
TN (USA)). Jun 1986. Contract AC05-760R00033. Sp. 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE87000556. 

Employment in nuclear-related activities between 1983 and 
1985 is given a brief overview, and trends are identified by industry 
segment and by occupation. It is concluded that recent employment 
declines portend a period of very modest expected growth. (LEW) 


622 (INIS-mf—10237) Switching off nuclear power 
plants. Can it be done. The so-called ‘bill to ban atomic 
energy’, proposed by the parliamentary party of the Greens, 
and the relevant argumentation. Study accompanying the pro- 
posal, entitled: Optimisation of public electricity supply in 
terms of ecology, as opposed to economy. Mueller-Reissmann, 
K.F.; Schaffner, J. (Die Gruenen im Bundestag, Bonn (Ger- 
many, F.R.)). Apr 1985. 102p. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86753195. 

The extensive justification given in this brochure for the ‘bill 
to ban nuclear energy’ is the most up-to-date and complete sum- 
ming-up of fundamental objections to the utilization of nuclear 
energy that is currently available in the Federal Republic of Ger- 
many. Thus, not only the hazards to man and the environment from 
radioactive emissions during normal operation, in case of accidents 
and through radioactive wastes in the long run are described. What 
is furthermore presented are the new charges against nuclear 
energy: economic aspects and national economic effects, the subject 
complex ‘surveillance state’ and the military dimension of that tech- 
nology. Finally the most dangerous part of the fuel cycle is dis- 
cussed which involves the institution of the plutonium economy: 
nuclear fuel reprocessing. Part 2 of the brochure documents the 
study accompanying the ‘bill to ban nuclear energy’ which is in- 
tended as a realistic and precise investigation and corroboration of 
the possibility to give up nuclear energy rapidly from the technical 
and financial viewpoint. (orig./HSCH). 


623 (INIS-mf—10480) Report upon inquiry into radi- 
ation apparatus. Parliamentary paper D-No. 43/1982-1984. 
(Social Development Committee, Victoria (Australia)). Oct 
1984. 32p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86704043. 

In this report the committee has provided its assessment of 
the need and justification for the law to provide for the control of 
the provision of radiation apparatus, the planning needs for the pro- 
vision of diagnostic and therapeutic facilities, the location of such 
facilities, the appropriateness or otherwise of existing legislation, 
the necessity for any further legislative needs and the criteria gov- 
erning the provision of such radiation apparatus. 


624 (NUREG—0750-V0l.23-Index.2) Indexes to Nucle- 
ar Regulatory Commission issuances, January-June 1986. 
Volume 23, Index 2. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Technical Information and 
Document Control). 1986. 87p. NTIS, PC A05 - GPO. File 
Number DE87900040. 

Digests and indexes for issuances of the Commission, the 
Atomic Safety and Licensing Appeal Panel, the Atomic Safety and 
Licensing Board Panel, the Administrative Law Judge, the Direc- 
tors’ Decisions, and the Denials of Petitions of Rulemaking are pre- 
sented in this document. The information elements are displayed in 
one or more of five separate formats. These formats are case name 
index, digests and headers, legal citations index, subject index, and 
facility index. (DWL) 


625 Overview of United States civilian nuclear power. 
Brewer, S.T. (Department of Energy, Washington, DC, 
USA. Assistant Secretary for Nuclear Energy). Gensan 
Nenji Taikai Géijiroku; No. 17, 76-91(1984) (CONF- 
8403166—). 

From 17. annual conference of the Japan Atomic Industrial 
Forum; ae, Te age (12 Mar 1984). 

and early 1950s, the initial deployment of con- 

verter coi then later, breeders providing an essentially inex- 
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haustible energy source were carried out. Reprocessing would be 
the gateway to the breeder economy and a key element for closing 
the entire fuel cycle, together with waste solidification and the ulti- 
mate disposal of wastes away from the biosphere. From the begin- 
ning, the US government, electric utilities and industry have coop- 
erated to develop and deploy nuclear power. It was allowed to pri- 
vately own nuclear fuel by the Atomic Energy Act of 1954. This is 
in accord with the philosophy that as much activity as practical 
should be conducted within the private sector. Since the atoms for 
peace policy was launched in 1953, the worldwide peaceful applica- 
tion of atoms was fostered by making the US technology available 
to other nations. In 1983, five nuclear plants totaling 5.3 GWe were 
licensed for operation, and between now and 1985, 21 new plants 
totaling 23 GWe are expected to come on line. Nuclear power sup- 
plies about 13% of US electric power requirement. US experience 
amounts to 578 reactor years. These facts do not reflect a dead in- 
dustry or a failed option. 


2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 631, 660 
2910 Conservation 


REFER ALSO TO CITATION(S) 649, 650, 676, 677, 678, 680 


626 (DOE/CE—0167) Annual report to the President 
and the Congress on the State Energy Conservation Program 
for calendar year 1985. (USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC. 
Office of Energy Management and Extension). Oct 1986. 
13p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE87001632. 

Many of the 1985 objectives were brought forward from 
1984 as part of a multi-year plan. Thus, the 1985 achievements must 
be measured as progressive milestones toward achieving the ulti- 
mate goal. A few of these milestones are programmatic monitoring 
strengthened by a revision and implementation of new monitoring 
guidelines; states developed increased awareness of the need to 
bring other partners into their projects to add to their resources; 
multi-regional meetings between states were held to transfer project 
information between the states, training and technical assistance 
were provided by DOE for SECP grantees; and there was the con- 
tinued development of state self-sufficiency in the SECP area. 


2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 628 


627 (PB—86-226826/XAB) Updated load forecast of 
energy and peak demand on the Delmarva Peninsula. Esto- 
min, S.L.; Kahal, M.I. (Exeter Associates, Bethesda, MD 
(USA)). Feb 1986. 85p. NTIS, PC A05/MF A011. 

The report presents an updated forecast of peak and electric 
power demands on the Delmarva Peninsula. Projections of electric- 
ity sales for the period 1985 to 2004 are reported for the residential, 
commercial, industrial and miscellaneous other classes of customers 
for the three states (Delaware, Maryland and Virginia) which com- 
prise the Peninsula. Peak-demand forecasts are presented for the 
Peninsula as a whole and separately for Delmarva Power & Light 
Company (DP&L), the utility that provides approximately 95% of 
the region’s bulk power supply. Energy usage and peak-demand 
forecasts were developed using a Base Case set of forecast assump- 
tions and five alternate scenarios. 


2930 Policy, Legislation, And Regulation 


628 (PB—86-228947/XAB) Energy. A.1.D. policy 
paper. (Agency for International Development, Washington, 
DC (USA)). Jul 1984. 16p. NTIS, PC E03/MF E01. 

The key energy-policy issues to be addressed covering both 
commercial energy and traditional fuels, are: energy’'s demand for 
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foreign exchange; market pricing; mobilization of private invest- 
ment; and conservation (increased efficiency of energy use). 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 50, 62, 65, 91, 93, 94, 98, 98, 105, 111 


(NP—7900009) Tennessee energy statistical quar- 
ne 3/1985. a G. (Tennessee Dept. of ecules onl and 
Community Develo an Pc Nashville (USA). Energy Div.). 
Aug 1986. 40p. PC A03/MF AOl. File Number 
DE87900009. 
Statistics are presented for coal, crude oil, natural gas and 
electric power. (PSB) 


(NP—7900010) Tennessee energy statistical quar- 
pow 4/1985. Davis, G. (Tennessee Dept. of sera and 
Community Development, Nashville (USA). Energy Div.). 
Aug 1986. 36p. NTIS, PC A03/MF AOl. File Number 
DE87900010. 

Statistics are presented for coal, crude oil, natural gas and 
electric power. (PSB) 


2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 275 
2960 Electric Power 


REFER ALSO TO CITATION(S) 94, 365, 369, 618, 627, 670 


631 (BMFT-FB-T—86-063) Impact of technical and 
economic boundary conditions on technologies for rational 
energy use in industrial nations - a comparison. Final report. 
Jochem, E.; Grupp, H.; Hohmeyer, O.; Jaeger, F.; Manns- 
bart, W.; Groener, H. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.); Fraunhofer-Ge- 
sellschaft zur Foerderung der Angewandten ee 
e.V., Karlsruhe (Germany, F.R.). Inst. fuer Systemtec’ 
und Innovationsforschung; Bayreuth Univ. (Germany, 
F.R.)). Sep 1986. 371p. (In German). NTIS (US Sales 
Only), PC A16/MF A0O1. File Number DE87750068. 

In some industrialized countries new technologies for energy 
conservation and the use of renewable energy sources have been in- 
troduced on a wider scale than in the FRG in the last ten years. 
For example, district heating is used three to five times more in 
Denmark and Finland, Denmark has three times as many wind 
energy converters and France has twice as many electrical heat 
pumps as the FRG. This study considers the causes of the differ- 
ences of market diffusion for several technologies producing elec- 
tricity and heat. A considerable part of the differences in applica- 
tion of these technologies can be explained by the influences of fac- 
tors that result from climate, industrial structure and historical de- 
velopment that cannot or should not be changed for energy eco- 
nomic reasons. However, a number of opportunities exists that de- 
termine the diffusion rates of new technologies and have apparently 
been used more intensively in the other countries than in the FRG. 
The report proposes some measures that could be taken by organi- 
zations representing the involved groups, the federal legislative or 
the state governments (e.g., simple contract conditions for private 
electricity generators; improved information and consulting for 
small- and medium-sized businesses; support for cooperative gener- 
ating plants; simplification of electricity sales from private genera- 
tors to neighbouring businesses; personel increases and interdiscipli- 
nary enhancement of the public energy administration). With 273 
refs., 88 tabs., 26 figs. 


632 (DOE/EIA—0226(86/05)) Electric Power Month- 
ly, May 1986. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). 12 Aug 1986. 47p. NTIS, PC A03/MF AOI - 
GPO; GPO Dep. File Number DE86014789. 

Petroleum-fired net generation in April and May 1986 has 
continued to increase over previous levels in some areas of the 
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country. In April 1986, petroleum receipts to electric utility steam 
plants of 50-megawatt installed nameplate capacity or larger were 3 
million barrels more than the level reported in April 1985. The av- 
erage cost for these petroleum receipts was 234.8 cents per million 
Btu, a 48.9% decrease from April 1985. Nationally, electricity pro- 
duced from petroleum-fired units in April and May 1986 increased 
from April and May 1985 by 53.4 and 52.2%, respectively. These 
large percentage increases in petroleum net generation are paral- 
leled with increases in petroleum consumption of 47.4% April 1986 
over April 1985 and 46.5% in May 1986 over May 1985. In May 
1986, net generation from petroleum represented 5.3% of all elec- 
tricity produced during the month and reached a level of 10,438 
gigawatthours, the largest monthly percent share since January 
1985. 


633 (OE/EIA—0226(86/07)) Electric Power Month- 
ly, July 1986. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). 8 Oct 1986. 47p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87000911. 

Total net generation by electric utilities in the United States 
reached a record high in July 1986, 242,673 gigawatthours. The 
previous 1-month net generation record occurred in August 1983 
when electric utilities generated 229,957 gigawatthours of electrici- 
ty. The record-setting level in July 1986 was obtained by an all- 
time high in net generation from coal, 136,654 gigawatthours, an in- 
crease of 6.0% over that of July 1985. In addition, petroleum net 
generation increased 96.6% in July 1986 over July 1985 to 16,296 
gigawatthours. This was the highest petroleum net generation level 
in more than four years, when petroleum-fired units generated 
20,674 gigawatthours in January 1982. 


634 (PB—86-225166/XAB) Economics of power 
system reliability and planning. Theory and case study. Mun- 
asinghe, M.; Scott, W.G.; Gellerson, M. (International Bank 
for Reconstruction and Development, Washington, DC 
(USA)). 1979. 339p. NTIS, PC E13. 

Library of Congress catalog card no. 79-2182. 

The economics of power system reliability is a relatively 
new area of study; the book provides the first completely integrated 
treatment of the subject. Its principal objective is description of the 
proper reliability analysis and planning techniques by means of 
which electricity can be delivered from its generating source to the 
consumer most economically and with the least inconvenience. The 
book also covers reliability evaluation and indexes, load forecasting, 
power system planning, shadow pricing, and the relation between 
optimal price and reliability levels. The theory of optimal electric 
power system reliability is presented. 
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REFER ALSO TO CITATION(S) 93, 629, 630 
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REFER ALSO TO CITATION(S) 317, 325, 352, 611, 614, 1633, 3199 


(ETSU-N—5/85) Renewable energy R and D in 
the UK. Economic cost effectiveness. a. Peseta, R.G. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Energy Technology Div.). May 1986. 8p. NTIS (US 
Sales Only), PC ‘A02/MF AO0l. File Number DE87750289. 
The probable economic value to the United Kingdom of the 
renewable energy technologies are compared against the best esti- 
mates of the total cost of the RD and D required to bring these 
technologies to fruition. The comparison of these two quantities is 
given and the methodology used is described. 


636 (PB—86-219789/XAB) Cane production for sugar 
and electric power in Jamaica. (Agency for International 
Development, Washington, DC (USA)). Oct 1984. 73p. 
NTIS, PC A04/MF AO1. 

The principal conclusion of the report is that the Jamaican 
sugar industry can be made profitable. Although sugar has been 
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grown in Jamaica for centuries, a combination of circumstances, in- 
cluding declining world sugar prices and a severe shortage of for- 
eign exchange, have undermined the economic viability of the gov- 
ernment-owned sugar estates. As a result, they have become a 
burden to the economy. With proper management, cane can 
become a highly attractive source of fuel for the generation of elec- 
tricity while at the same time producing sugar and molasses. 


637 (PB—86-220514/XAB) New mexico ethanol-blend- 
ed fuel economic-impact study. Final report, 25 October 1985- 
30 April 1986. Bos, P.B.; Morris, G.; Sathaye, J.; Whittier, 
J.; Murtagh, J. (Polydyne, Inc. and Associates, San Mateo, 
CA (USA)). May 1986. 140p. NTIS, PC A07/MF AO1. 

A comprehensive study of the New Mexico ethanol fuel pro- 
duction and blending industry was conducted to prepare objective 
information regarding the impact of the tax deductions on the etha- 
nol fuel industry, the New Mexico economy, and on State reve- 
nues. The study involved a survey of the ethanol-industry business 
activities, with the cooperation of the industry leaders; detailed 
technical and economic characterization of a representative New 
Mexico ethanol production facility; estimates of technology diffu- 
sion and market-penetration rates based on logistic-curve tech- 
niques; and modeling of the New Mexico economy by input-output 
analysis procedures. 


638 (PB—86-220647/XAB) Wood energy potential in 
northwestern South Carolina. Forest Service general technical 
report. McMinn, J.W. (Forest Service, Asheville, NC 
(USA). Southeastern Forest Experiment Station). Jul 1986. 
12p. NTIS, PC A02/MF AO1. 

The quantity of unused wood in an 18-county area in north- 
western South Carolina was projected to be more than 16 million 
tons annually. Wood that is unsuitable for products other than fuel 
amounts to nearly 9 million tons annually. The most likely energy 
demand by industrial plants that are good candidates for wood fuel 
systems is 1.5 million tons annually. Maximum projected demand 
for such plants is 3 million tons per year. The area has a high po- 
tential for development of wood energy at favorable costs. 


639 (PB—86-228368/XAB) Data collection handbook 
for energy systems installed in developing countries. 
McGowan, R.; Ashworth, J.H.; Burrill, G.; Donovan, R. 4 
(Associates in Rural Development, Inc., "Burlington, VT 
(USA)). 8 Feb 1984. 57p. NTIS, PC ‘A04/MF AOl. 

A handbook is presented for helping the nonspecialist collect 
information needed to evaluate renewable energy technologies 
(RET's) already installed in the field. Four data collection catego- 
ries - project background, energy-system profile, system perform- 
ance, and operations log, and economic data - are noted, and the 
use of these data in subsequent analysis described. The bulk of the 
document provides worksheets that can be copied and used in the 
field to gather the four above-mentioned categories of data. Empha- 
sis is placed on RET’s favored in A.I.D. projects (cookstoves, wind 
systems, and photovoltaics) as well as on a few that present particu- 
lar challenges to data collectors (solar thermal and passive solar 
systems). Several completed worksheets are included as examples. 
An annotated bibliography totalling 23 references (1976-83) on the 
five technologies concludes the document. 
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640 (AD-A—169792/9/XAB) Advanced electric-pro- 
pulsion MPD (magnetoplasmadynamics). Final report, 15 
August 1979-31 May 1986. Kelley, A.J.; Von Jaskowsky, 
W.; Polk, J.; Jahn, R.G. (Princeton Univ., NJ (USA). Dept. 
of Mechanical and Aerospace Engineering). May 1986. 35p. 
NTIS, PC A03/MF AO1. 
An in-situ method of measuring 
MPD(magnetoplasmadynamic) thruster component erosion was de- 
veloped and tested on a reference multimegawatt thruster configu- 
ration. The technique involves activation of selected areas on the 
components to be studied by precisely controlled high-energy ion- 
beam bombardment. Monitoring the decrease in activity during 
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thruster operation provides a precise (sub-micron accuracy), quanti- 
tative measure of the amount of material removed from the surface. 
In preliminary tests, erosion of the tungsten cathode occurred at all 
operating conditions, but a number of factors contributed to the 
lack of detectable erosion of the copper anode or the boron nitride 
insulator. These results tentatively indicate that cathode erosion is 
linearly related to the charge transfer, but scatter in the individual 
test sequence erosion rate data prevents a more definitive conclu- 
sion to be drawn at this time. Nevertheless, a comparison of erosion 
data obtained at two different pulse lengths (1 msec, 2 msec) indi- 
cates that cathode material loss is generally independent of the 
number of current transients. Work is continuing in a broad effort 
to refine the Surface Layer Activation (SLA) technique and to 
obtain a data base for additional thrusters. 





























641 (DOE/ET/70507—8) MHD channel development. 
Quarterly report, January 1986-March 1986. (Avco-Everett 
Research Lab., Everett, MA (USA)). Apr 1986. Contract 
AC22-84PC70507. 119p. NTIS, PC A06 A0l; 1; GPO 
Dep. File Number DE87000568. 

Computer analysis was performed in support of the Refer- 
ence D2 channel and Reference 4 channel experimental programs. 
This analysis was focused on the determination of the proper load- 
ing requirements for maximizing the MHD generator stresses. The 
analytical development work concentrated on the completion of the 
modifications to the twelve region vortex model used for the pre- 
diction of MAT instabilities. The sparse matrix algorithm used in 
the two dimensional electrodynamic calculation was modified to 
solve Maxwell's equations five times faster than the original model. 
This algorithm is now being extended to solve the full three dimen- 
sional electrodynamic equations. Electrochemical erosion of chan- 
nel sidewall elements is a major barrier to extending channel con 
time. Tests of many candidate materials and wall 
sulted in the design of a new sidewall for the Mk VII long duration 
channel. This wall was fabricated, assembled and is now ready for 
initial tests. The numerical model of the master/slave power condi- 
tioning circuits was improved by including the power losses in the 
GTO thyristors, diodes, transformers and snubbers. The review of 
loading and power conditioning designs for Faraday versus diago- 
nal operation has continued. It indicated that the amount of power 
consolidation and inverter hardware needed for Faraday loading 
cannot be easily accepted within normal utility operating practice. 
The protection of the consolidation circuits from possible voltage 
or current surges induced by the inverter or by faults, has received 
more attention. As a result, we propose an appropriate scheme for 
both current and overvoltage protection. 





642 (DOE/ET/70507—9) MHD channel development. 
Quarterly report, April 1986-June 1986. (Avco-Everett Re- 
search Lab., Everett, MA (USA)). Jul 1986. Contract 
AC22-84PC70507. 11lp. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE87000569. 

Both analytical studies and experimental tests were carried 
out to identify slag layer and wall leakage effects on the perform- 
ance characteristics of the diagonally-connected MHD generator. 
These investigations were carried out to help with the interpreta- 
tion and understanding of the CDIF generator test data. A simple 
mathematical model of the diagonal generator has been developed 
showing the functional dependences of the generator performance 
to slag/wall leakages. Diagonal generator tests were also carried 
out in order to differentiate those generator behaviors that are 
caused by slag layer leakage from those arising from non-slag ori- 
gins. Three sets of tests have been performed in the Mk VI to over- 
stress the Avco channels for the purpose of identifying weak points 
in the design. Electrical stresses were set at values exceeding those 
anticipated for baseload power plants. Current densities exceeded 
baseload designs by 4 to 6 times. Electric fields experienced were at 
10 to 25% greater than baseload designs. During these tests no 
channel faults were triggered. Some indications of secondary flows 
were observed. Tests were conducted with a Mk VI channel in 
which sidewall pegs were connected to electrodes. Approximately 
50 to 60% of the load current entered the sidewall pegs and the 
electrode voltage drops were reduced. The net effect on the Fara- 
day voltage was indeterminate due to changing slag conditions. 
Studies of Faraday versus diagonal load connection for commercial 
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size channels continues to favor the diagonal configuration from 
cost, reliability and system performance considerations. 


(MHD-ITI—85-070) Coal-fired MHD combustor 
development project: Phase III D. Fifth quarterly technical 
progress report, 1 May-31 July 1985. (TRW Space and 
Technology Group, Redondo Beach, CA (USA). Energy 
Div.). 20 Aug 1985. Contract AC22-84PC70508. 55p. NTIS, 
PC A04/MF A011; 1; GPO Dep. File Number DE85018328. 

This report presents the accomplishments during the period 
May 1 to July 31, 1985: (1) Second stage design verification testing 
was successfully completed. Repeatable conductivity measurements 
in excess of 10 mhos/meter were made. Testing allowed specifica- 
tion of initial test conditions and hardware configurations for power 
train testing at CDIF. (2) Component development testing for the 
continuous slag rejector system was completed. Test results showed 
excellent electrical isolation and good slag transfer characteristics 
using the baseline system. Limited duration endurance testing iden- 
tified potential problem areas. (3) Detail designs were completed 
for a low preheat air inlet system for retrofitting the 50 MW/sub t/ 
combustor which utilizes a coal-fired vitiator. A Critical Design 
Review was held. (4) Power train testing at the CDIF was initiated 
and seven tests were completed. Conductivities (extrapolated to the 
channel inlet) agreed favorably with results obtained during second 
stage design verification testing. (5) The test plan for power train 
testing was finalized and a draft report on the first stage combustor 
testing at CDIF was submitted. 
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644 Analytical coadsorption model. Rasor, N.S. (Rasor 
Associates, Inc., Sunnyvale, CA 94089). pp 33 of Confer- 
ence record of the 1984 IEEE international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Practical utilization of advanced modes of cesium vapor 
thermionic converter operation requires electrodes that can operate 
stably at cesium pressures much less than 0.1 Torr. Although it has 
been demonstrated that the presence of oxygen in cesium vapor 
converters can satisfy this requirement, the beneficial effects are dif- 
ficult to maintain and reproduce, and impose severe constraints on 
practical converter fabrication and operation. These difficulties 
arise because only a trace of oxygen (~10/sup -8/-10/sup -6/ Torr) 
is required, and many competing processes affect the desired effects 
through the many associated variables. An analytical model has 
been formulated to correlate the variables associated with the de- 
pendence of the electrode work function on the many possible spe- 
cies that can be coadsorbed on an electrode surface, and that can 
coexist in the mixed vapor in which the electrode is immersed. 


3005 Fue! Cells 
REFER ALSO TO CITATION(S) 586 


645 (DOE/METC—86/0241) Fuel cells. Technology 
status report. (USDOE Morgantown Energy Technology 
Center, WV). 1985. 6lp. NTIS, PC A04/MF A001; GPO 
Dep. File Number DE86006619. 

This report documents the status of the US Department of 
Energy's Fuel Cells Program as of the end of FY 85. The report 
consists of (1) an overview of the Fuel Cells Program including a 
brief discussion of how fuel cells work; (2) a synopsis of the Phos- 
phoric Acid Fuel Cell (PAFC), Molten Carbonate Fuel Cell 
(MCFC), and Solid Oxide Fuel Cell (SOFC) Programs and their 
1985 projects; (3) a discussion of the Fuel Cells Advanced Research 
and Technology Development (AR and TD) Program and projects; 
and (4) a summary of the Fuel Cells Systems and Applications Pro- 
gram. A common direction of fuel cell development has been to 
combine individual cells into groups called “stacks” or “modules” 
in order to increase power output. In 1985, the scale-up of PAFC 
stacks to the 40-kW level continued, and a project involving the 
manufacturing of 46 power plants was completed. SOFC scale-up 
proceeded to the 24-cell submodule stage. An MCFC 1-ft? stack 
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demonstrated effective management of electrolyte, control of end- 
cell shorting, and resistance of scparator plates to corrosion during 
4000 hours of operation. AR and TL) provided information on reac- 
tion mechanisms and materials for MCFC’s, SOFC’s, and PAFC’s. 
Systems and Applications development provided engineering and 
economic guidelines for MCFC’s, SOFC’s, and PAFC’s, when used 
in a variety of utility and industrial settings. 3 refs., 32 figs., 4 tabs. 


cei yar ok =n Synthesis of novel fluorin- 


Burton, D.J. (iowa Univ., Iowa City (U: i a of 
Chemistry). May 1986. 19p. NTIS, PC "02/MP A 

Several halofluoromethyl phosphonates, pak as 
(CHsCH20)2P(O)CF2Br and (CHsCH20)2P(O)CF2I, were pre- 
pared and utilized as precursors to a variety of fluorine-containing 
phosphonates via replacement of the Br or I substituent by alkyl, 
alkenyl, aryl or phosphoryl groups. Subsequent hydrolysis, via the 
silyl esters, gave the ffluorinated phosphonic acids, 
(HO)2P(O)CF2C6H5, (HO)2P(O)CF2CsHs, 
(HO)2P(O)CF2CH2CH2CHs, (HO)2P(O)CF,CH2CH=CHa, 
(HO)2P(O)CF2P(OKOH):, (HO)2P(O)CF.CF,P(OKOH)p, and 
(HO):P(O)CF2I. In addition, several new organometallic deriva- 
tives were developed that will be useful in the preparation of new 
phosphonic and phosphinic acids for subsequent testing. Complete 
electrochemical evaluation is in progress. 


647 (PB—86-233806/XAB) Synthesis of novel acid 
electrolytes for phosphoric-acid fuel cells. Annual report, 
May 1985-April 1986. Adcock, J.L. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). Jun 1986. 2Iip. 
NTIS, PC A02/MF AOI. 

The objectives of the research project were: To construct a 
scaled-up aerosol fluorination reactor suitable for production of re- 
search quantities of perfluorinated olefin precursors to be used by 
other contractors for the synthesis of experimental sulfur (VI) and 
phosphorous (V) acid electrolytes for phosphoric-acid fuel cells; 
and to produce these perfluorinated olefins in cooperation with 
other GRI contractors. 


648 (PB—86-233822/XAB) Novel fluorinated acids for 
phosphoric acid fuel cells. Annual report, April 1985-March 
1986. DesMarteau, D.D. (Clemson Univ., SC (USA)). May 
1986. 18p. NTIS, PC A02/MF AOl1. 

A program for the synthesis of bis ((perfluoroalky!)sulfonyl) 
imides for evaluation as potential fuel-cell electrolytes was initiated. 
Three classes of compounds were prepared and submitted for elec- 
trochemical evaluation. These materials are all strong acids by 
virtue of the strong electron-withdrawing character of the perfluor- 
oalkysulfonyl groups. Most of the materials have excellent hydroly- 
tic and thermal stability and are very resistant to chemical and elec- 
trochemical oxidation. Synthesis of the materials was achieved in 
high yield from the readily available perfluoroalkyl-sulfonyl fluor- 
ides. The unusual properties of these nitrogen acids render them in- 
teresting subjects for chemical synthesis and selected reaction 
chemistry leading to new compounds is described. 
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REFER ALSO TO CITATION(S) 1152, 1154 
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REFER ALSO TO CITATION(S) 316, 321, 1012, 1626, 1627, 2394 


649 (AD-A—169913/1/XAB) Preliminary recommen- 
dations for improving the construction and acceptance 

of energy-efficient facilities. oo report. Herron; Chu; 
Burton. (Army Construction Engineering Research Lab., 


a Te Pc IL (USA)). Jun 1986. 46p. (CERL-IR-E—86/ 
05). PC A03/MF AOl1. 


This document describes the preliminary results of a study to 
recommend changes to the construction phase of the Military Con- 
struction, Army (MCA) process. Implementation of these changes 
would ensure that facility contract documents, the facility construc- 
tion process, and the resulting facility embody the facility design's 
energy-conservation objectives. The research identified problems 
with producing energy-efficient facilities within the Corp's current 
construction process. The operation of the Corps Quality Control/ 
Quality Assurance program was evaluated and improvements sug- 
gested. Problems with the energy effectiveness of Corps of Engi- 
neers Guide Specifications (CEGS) were also identified, with im- 
provements suggested for the Air Supply and Distribution Guide 
Specification (CEGS-15805). Suggested revisions to Section 19, 
Testing, Adjusting, and Balancing, of CEGS-15805 were also com- 
piled. 


650 (DOE/BP—647) 1983 Pacific Northwest Residen- 
tial Energy Survey: basic findings. (USDOE Bonneville 
Power Administration, Portland, OR). Apr 1986. 84p. 
NTIS, PC A05/MF A01; GPO Dep. File Number 
DE87001334. 

The survey was designed to support BPA’s conservation as- 
sessment, program evaluation, and power forecasting responsibil- 
ities. The resulting data base contains information on the socio-eco- 
nomic status, family size, and energy-related attitudes of residential 
consumers, as well as on the heating systems, electric appliances, 
weatherization, and other conservation practices followed in their 
dwellings. Personal interviews were conducted at a probability 
sample of 4703 households in 57 utility service areas. In addition to 
interviewing customers, the Louis Harris staff measured the tem- 
perature of hot water at the tap and recorded the outside dimen- 
sions of the dwellings. The survey was begun in late May 1983 and 
was completed in September 1983. About 70% of the interviews 
were done in June and July 1983. Surveyors also obtained waivers 
allowing access to utility data covering the period between Septem- 
ber 1981 and January 1983. After the interviews, utility billing data 
were requested. 


a (DOE/BP/13795—9) Procedures Manual for 
ELCAP Residential Building Characteristics Survey (inspec- 

tion). (Pacific Northwest Lab., Richland, WA (USA)). Mar 
1986. Contract AC79-83BP13795; ;AC06-76RL01830. 123p. 
NTIS, PC A06/MF AOI; GPO Dep. File Number 
DE87001322. 
This manual is designed to accompany the Residential Build- 

ing Characteristics Survey (inspection) of the Bonneville Power 
Administration's End Use Load and Conservation Assessment Pro- 
gram (ELCAP). Under the ELCAP approximately 500 residences 
are being monitored for hourly electricity consumption by end use. 
These residences are located in Washington, Oregon, Idaho, and 
western Montana. The residential inspection is designed to allow 
data entry in the order most convenient for a particular inspector in 
a particular building. Procedural steps are presented in approxi- 
mately the order they will likely be performed in the field. The 
three distinct tasks of the residential inspection are individually de- 
scribed: the initial contact with the resident and the scheduling of 
the inspection, the forms used to collect and record the data and 
collection of inspection data at the site, and the procedures in- 
poy in finalizing and verifying the inspection forms for submit- 

- LEW) 
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652 (DOE/BP/18246—2) Conversion Edu- 
cation Program. Instructor's guide. (USDOE Bonneville 
Power aren 1906 Portland, OR. Div. of Residential 

Feb 1986. Contract RP79-84BP18246. 181p. 
NES. re A09/MF AOl; 1; GPO Dep. File Number 
DE87000659. 

The purpose of this Instructor's Guide is to provide detailed 
information on the use of a comprehensive package of educational 
materials on Appendix L of the Northwest Conservation and Elec- 
tric Power Plan (the Conversion Standard). The educational mate- 
rial includes five-35mm slide presentations, with annotated slide list- 
ings, case studies, class exercises, fact sheets, and typical questions 
and answers. The educational materials are directed towards a pri- 
mary audience of utilities, state and local governments, building 
code officials, and others with the responsibility and authority to 
adopt and enforce the Conversion Standard. As a secondary audi- 
ence, the educational material is directed towards members of the 
building industry: architects, engineers, contractors, product manu- 
facturers, and lending institutions. The objective is to educate this 
audience in all elements of the Conversion Standard by providing 


instruction on its requirements, compliance techniques, and other 
related matters. 


653 (DOE/BP/20911—1) Weatherization 

formance guide. (Heath (Richard) and Associates, Fresno, 
CA (USA)). Aug 1986. Contract AC79-85BP20911. 26ip. 
NTIS, PC Al2/MF A0l1; 1; GPO Dep. File Number 
DE87000661. 


The Pacific Northwest Power Planning and Conservstion 
Act (Regional Act) authorized BPA to undertake cost-effective 
electric energy conservation programs to help meet the 
Administrator's load obligations. One of these programs is the Re- 
gional Residential Weatherization Program begun in 1982. Under 
this program, BPA pays part of the cost of eligible weatherization 
installed according to its specifications for homeowners served by 
electric utilities and state agencies that have signed weatherization 
contracts with BPA. The intent and purpose of this guide is to 
make BPA’s weatherization specifications more clear and under- 
standable to reduce the number of call-backs and reinspections. 


654 (DOE/BP/21604—3) Weatherization makes a dif- 
ference: sa in mobile homes. (National Center 
for Appropriate Technology, Butte, MT (USA)). Aug 1986. 
Contract AC79-85BP21604. 34p. NTIS, PC A03. File 
Number DE87001775. 

This report is written for utility representatives in the Bon- 
neville Power Administration service area. It provides the back- 
ground information that utilities need to respond to questions from 
their customers, to evaluate mobile home weatherization as it re- 
lates to their own conservation programs, and to support the work 
of mobile home weatherization installers. The report attempts to be 
as complete as possible in addressing energy conservation in electri- 
cally heated homes specifically. 165 refs., 23 figs., 2 tabs. (DWL) 


655 (DOE/CE/63478—T3) Energy-related business de- 


Opportunity 
Agency, Virginia, MN (USA)). 1986. oe FG01- 
86CE63478. 4lp. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE87001710. 
During the Third Quarter, the three Community Action 
Agencies (Arrowhead Economic Opportunity Agency, AEOA; 
Duluth Community Action Program, Incorporated, DCAP; Tri- 
Valley Opportunity Council, Incorporated, TVOC) involved in the 
Northern Minnesota Multi-Agency Energy Service Company De- 
velopment Project made decisions regarding the feasibility of en- 
gaging in the particular energy-related business activities studied. 
Efforts to develop business plans and raise funds for start-up of the 
selected energy businesses are underway in all three agencies. 
Steady progress towards accomplishment of work program objec- 
tives was achieved in spite of significant conflict within and among 
the three agencies; adverse external factors complicated the situa- 
tion further. A brief description of barriers, accomplishments and 
projected activities follows. 
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656 (DOE/CE/63501—T3) Executive summary of the 
business plan for the EPG Third Generation Door Company. 
Technical progress report. (Davis County t. of Employ- 
ment and Training, F UT tae [1986]. Con- 
tract FG01-86CE63501. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87001315. 

A low-cost, chemically bonded manufactured door with a R 
factor between 19 and 38, is to be made for the remodeling, weath- 
erization, and new home markets. It can withstand rifle fire, bomb 
blast, and vehicle penetration. The price to distributors is $50 a 
door. This document reports on the company, the product, market 
=o strategy, management, and financial summary. 


657 (DOE/EIA—0318(83)) Nonresidential Buildings 
commercial 


S consump- 
tion 1983. (USDOE Energy Information 
Administration, W: DC. Office of Energy Markets 
and End Use). 30 Sep 1986. 264p. NTIS, PC A12/MF A011; 
1 - GPO; GPO Dep. File Number DE87000785. 

This report presents data on consumption and expenditures 
for five major fuels used in buildings. These five fuels 
are: electricity, natural gas, fuel oil, purchased steam, and propane. 
Table 1 shows the number of commercial buildings in which each 
of these fuels was consumed in 1983, with breakdowns by various 
characteristics of buildings. Table 2 shows the same breakdowns ac- 
cording to the total square footage of the buildings. Major fuel use 
in commercial buildings in 1983 totaled 5.15 (+-.63) quadrillion 
Btu, at a total cost of $59.2 (+-7.8) billion. This report provides a 
cross-sectional analysis depicting patterns of energy consumption in 
commercial buildings at a pails ti time (1983). Understanding 
changes that may have occurred within commercial buildings re- 
quires more than a simple comparison of the findings presented 
here with those of the 1979 NBECS. Also, comparing buildings 
with and without various features does not by itself indicate the ef- 
fects of those features on energy consumption and expenditures. 
For example, the effects of conservation features cannot be deter- 
mined by comparing the 1983 results for buildings with and with- 
out those features (such as insulation) but only by comparing con- 
sumption patterns in the same buildings before and after the instal- 
lation of the conservation features. Such a longitudinal analysis of 
conservation and other effects is planned for a future report. 


658 (DOE/SF/15882—T1) Japan’s manufactured hous- 
ing capability. A review of the industry and assessment of 
future impact on the US market. Sackett, J.G. (Energy 
Design Resources, Inc., St. Louis, MO (USA)). May 1986. 
Contract AC03-85SF15882. 110p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE87000107. 

The Japanese have what is generally recognized as the most 
advanced manufactured housing capability in the world. With 
heavy reliance on computerized design and inventory control sys- 
tems, assembly-line production, robotics and sizable research and 
development budgets, Japan has developed a high-tech housing ap- 
proach distinct from that found in the United States. Japan’s manu- 
factured housing capability and its benefits in producing high qual- 
ity housing at an affordable price are surveyed. The housing market 
in Japan and the United States will be compared and the potential 
impact of Japanese manufactured housing on the United States as- 
sessed. Though Japan’s manufactured housing capability offers 
great promise, there are several issues that limit the direct import of 
these technologies as currently practiced to the United States. 
Among these obstacles are: (1) inappropriate heating and cooling 
systems and levels of energy conservation for many areas of the 
US; (2) the high cost of capitalizing major new housing plants; (3) 
the design inflexibility of some manufactured housing products; and 
(4) the difficulty of marketing a mass-produced housing product in 
the US with its differing regional and local building codes. 


659 (GB—20) Energy management systems. oe 
ment of Energy, London (UK). Energy Efficiency ice; 
UKAEA Atomic Energy Research Establishment, Harwell. 
Energy Technology Div.). Dec 1985. 61p. NTIS (US Sales 
Only), PC A04/MF A01. File Number DE86752703. 

A booklet has been compiled based on experiences of the 
UK Energy Efficiency Demonstration Scheme with various energy 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Bulidings 


management systems used in buildings. Examples include the auto- 
matic monitoring and control of services such as lighting, heating, 
electrical load, air conditioning and boilers. (UK). 


Fo: a tec f En Lond m (UK). Eocrey 
orrest, R it oO} ergy, on ergy 
Efficiency Office). Aug 1985. se NTIS (US Saica Only), 
PC ‘A04/MF A01. File Number DE86752704. 

An introduction to the technology and application of small- 
scale packaged combined heat and power units is given. It is de- 
signed to give guidance to potential users and their technical advis- 
ers (consultants, architects and building services engineers). Particu- 
lar emphasis is placed on the use of CHP systems to reduce energy 


costs in buildings and case studies of several successful applications 
are included. 


661 


office : 4 
Morse, O.; Selkowitz, S.; Jewell, J. (Lawrence Berkeley 
Lab., CA (USA). Applied Science Div.; Pacific Gas and 
Electric Co., San Francisco, CA (USA). Energy Services 
Dept.). Jul 1986. Contract AC03-76SF00098. 22p. (CONF- 
8510218—5). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000113. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

This paper describes instrumentation used to monitor the 
electrical energy consumption and illumination levels in a recently 
completed 56,000-m? office structure in the San Francisco Bay 
Area. Interfacing of the temperature, electrical, and illumination 
measurements to the dataloggers is described. A brief description of 
the building and the issues to be addressed by this monitoring 
project was given. The instrumentation installed in the building to 
measure both lighting levels and electric power consumption were 
described. Typical results that can be obtained with this instrumen- 
tation are presented. 


662 (LBL—20118) Field evaluation of daylighting 
system performance. Benton, C.; Warren, M.; Selkowitz, S.; 
Verderber, R.; McBride, J.; Morse, O.; Jewell, J. (Lawrence 
Berkeley Lab., CA (USA). Applied ‘Science Div.; Pacific 
Gas and Electric Co., San Francisco, CA (USA). Energy 
Services Dept.). Jul 1986. Contract AC03-76SF00098. lip. 
(CONF-860901—2). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87000110. 

From 10. CIB congress on advancing building technology; 
Washington, DC, USA (21 Sep 1986). 

This paper describes the performance of a 56,000-m? office 
building emphasizing the use of daylighting for ambient illumina- 
tion. Natural light serves 3000 employees in open-plan offices 
through the building’s five floors. The architectural scheme in- 
cludes ceilings that slope from 4.25 m (perimeter) to 2.75 m 
(center), 3.5-m-deep light shelves at the exterior walls, and a central 
atrium providing light to interior spaces. An electric lighting 
system supplements available daylight, when necessary, using fluo- 
rescent fixtures with continuously dimming ballasts controlled by 
photocells. Monitoring during a one-year period has confirmed that 
the daylighting elements of the building provide ambient illumina- 
tion in a pattern predicted by the design studies. Between 8AM and 
6PM on an average summer day, the building’s southern half can 
potentially maintain the target illuminance of 350 lux with an elec- 
tric lighting load of 44% full power. The northern half of the 
building would require less electrical lighting at 31% of full power. 
However, actual measured electrical power consumption for ambi- 
ent lighting is higher at 75% of full power for the south side and 
50% of full power for the north side. The daylighting component 
of interior illuminance peaks at seven times the target level for am- 
bient light. Proper design and tuning of the electric light control 
system was determiaed essential for the realization of projected sav- 
ings in electric power consumption. 
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663 (LBL—20203) Energy Efficient Buildings Pro- 
gram. FY 1985 annual report. E.J.; Rosenfeld, A.H. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1986. Contract 
AC03-76SF00098. 121p. NTIS, PC A06/MF A0l; GPO 
Dep. File Number DE8 7000895. 

Accomplishments are reported in these areas: energy per- 
formance of buildings; building ventilation and indoor air quality; 
windows and daylighting; lighting systems research; buildings 
energy data; and building energy simulation. Activities in energy 
performance of buildings include: building energy retrofit research, 
air infiltration, air leakage, and integrated ventilation. Building ven- 
tilation and indoor air quality work includes characterization of the 
emission of various pollutant classes from their respective sources, 
study of the emission of various pollutant classes from their respec- 
tive sources, study of the effectiveness of ventilation in removing 
pollutants from indoor atmospheres, and examination of the nature 
and importance of chemical and physical reactions that can affect 
the occurrence and amount of airborne pollutants. Three major pol- 
lutant classes covered are combustion products, radon and its 
daughters, and other organics. Efforts in windows and daylighting 
cover optical materials, fenestration components, systems, perform- 
ance, and impacts. Lighting systems research goes on to address en- 
gineering, building applications, and impacts of lighting systems on 
human health and productivity. Buildings energy data work in- 
cludes compiling, analyzing, and publishing measured energy per- 
formance data on efficient buildings and equipment. Building 
energy simulation efforts are aimed at creating, testing, document- 
ing and maintaining a user-oriented public-domain computer pro- 
gram (DOE-2) that will enable architects and engineers to perform 
design studies of whole-building energy use uuder actual weather 
conditions. (LEW) 


664 (LBL—20205) Energy Analysis Program. FY 1985 
annual report. Cairns, E.J.; Rothkopf, M. (Lawrence Berke- 
ley Lab., CA (USA). Applied Science Div.). Jul 1986. Con- 
tract AC03-76SF00098. 147p. NTIS, PC A07/MF AOI; 1; 
GPO Dep. File Number DE87000887. 

The Energy Analysis Program is engaged in interdisciplinary 
activities in which analysts from different fields work together on 
issues of national significance. The Program's emphases on econom- 
ics, public policy, and behavioral science distinguish it from other 
LBL activities. At the same time, however, engineering and techni- 
cal analyses underlie its economic and policy studies, a foundation 
that distinguishes its work from that of most other analysis groups 
working on public policy issues. Virtually all of the Program's re- 
seach and analysis is quantitative, and much of the research staff is 
engaged in developing and applying mathematical models. At 
present, the work of the Energy Analysis Program emphasizes the 
study of energy use in buildings. 


665 (LBL—21040) Exegesis of proposed ASHRAE 
Standard 119: air leakage performance for detached single- 
family residential buildings. Sherman, M. (Lawrence Berke- 
ley Lab., CA (USA). Applied Science Div.). Jul 1986. Con- 
tract AC03-76SF00098. 23p. (CONF-861221—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015192. 

From BTECC/DOE symposium on guidelines for air infil- 
tration, ventilation, and moisture transfer; Fort Worth, TX, USA (2 
Dec 1986). 

The American Society of Heating, Refrigerating and Air 
Conditioning Engineers (ASHRAE) has been actively developing 
consensus standards to govern and recommend energy use in build- 
ings. One of these standards is Standard 119, Air Leakage Perform- 
ance for Detached Single-Family Residential Buildings, which sets 
air-tightness requirements for single-family residential buildings and 
defines a classification method suitable for all buildings. Such stand- 
ards do not generally include the reasoning behind them, although 
these deliberations can be of value to those making use of the final 
recommendations and requirements they contain. In this exegesis, 
we have provided the derivation of the standard and an interpreta- 
tion of its potential effect. 













666 (LBL—21411) Field measurements of light shelf 
performance in a major office installation. Benton, C.; 
Erwine, B.; Warren, M.; Selkowitz, S. (Lawrence Berkeley 
Lab., CA (USA). Applied Science Div.). Jul 1986. Contract 
AC03-76SF00098. 10p. (CONF-860655—16). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87000112. 

From American Solar Energy Society annual meeting and 
11. national passive solar conference; Boulder, CO, USA (8 Jun 
1986). 

” Electric lighting is a major component of electrical energy 
use in large commercial buildings and has additional significant 
impact on the cooling energy requirements. This paper evaluates 
the monitored performance of such an integrated lighting scheme in 
a recently completed 600,000-ft? office structure located in the San 
Francisco Bay Area. Decentralized data acquisition systems moni- 
tored 62 different locations in the building between May 1985 and 
January 1986, recording average illuminance levels and correspond- 
ing ambient lighting power usage across the north and south build- 
ing sections. A graphic summary of data compares the performance 
of effectiveness of the building’s lightshelf system for north and 
south orientations. One counterintuitive conclusion of the study is 
that the “dimmer” north side light shelf scheme exhibits a higher 
potential (69% reduction from full power) for electric light reduc- 
tion than the “brighter” south side scheme (56% reduction). 


667 (LBL—21421) Spectroscopic and electrochemical 
studies of electrochromic hydrated nickel oxide films. Yu, 
P.C.; Nazri, G.; Lampert, C.M. (Lawrence Berkeley Lab., 
CA (USA); General Motors Research Labs., Warren, MI 
(USA)). Jul 1986. Contract AC03-76SF00098. 17p. (CONF- 
8604210—2). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE870001 14. 

From 3. international symposium on optical and optoelectri- 
cal applied science and engineering; Innsbruck, Austria (14 Apr 
1986). 

” The electrochromic properties of hydrated nickel oxide thin 
films electrochemically deposited by anodization onto doped tin 
oxide-coated glass have been studied by transmittance measure- 
ments, cyclic voltammetry, Fourier-transform infrared spectrosco- 
py, and ion-backscattering spectrometry. The spectral transmittance 
is reported for films switched in both the bleached and colored 
states. The photopic transmittance (T/sub p/) can be switched from 
T/sub p/(bleached) = 0.77 to T/sub p/(colored) = 0.21, and the 
solar transmittance (T/sub S/) can be switched from T/sub S/ 
(bleached) = 0.73 to T/sub S/(colored = 0.35. Also reported is 
the near-infrared transmittance (T/sub NIR/), which was found to 
switch from T/sub NIR/(bleached) = 0.72 to T/sub NIR/(col- 
ored) = 0.55 for a film thickness of 500 A. The bleached condition 
is noted to have very low solar absorption in both the visible and 
solar regions. Ion-backscattering spectrometry was performed on 
the hydrated nickel oxide film, yielding a composition of NiO/sub 
1.0/ (dehydrated). Cyclic voltammetry showed that, for films in the 
bleached or colored state, the reversible reaction is Ni(OQH — 
NiOOH + H* + e-. Voltammetry also showed that the switching 
of the film is controlled by the diffusion of protons, where OH™ 
plays a role in the reaction mechanism. Analysis of the hydrated 
nickel-oxide thin films by Fourier-transform infrared spectroscopy 
revealed that both the bleached ard colored states contain lattice 
water and hydroxyl groups. The surface hydroxyl groups play an 
important role in the coloration and bleaching of the anodically de- 
posited nickel oxide thin films. 


668 (LBL—21466) Evaluation of integrated lighting 


Warren, M.; Benton, C.; Verderber, R.; Morse, O.; 
Selkowitz, S.; Jewell, J. (Lawrence Berkeley Lab., CA 
(USA). Applied Science Div.; Pacific Gas and Electric Co., 
San Francisco, CA (USA). Energy Services Dept.). Jul 
1986. Contract AC03-76SF00098. 18p. (CONF-860818—11). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000269. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug 1986). 

The paper presents a summary of daylighting and electric 
lighting performance as monitored in several zones of the building. 





101 / ERA-12/1 


Se 
cupied days in May indicates that on the brighter south side, the 
potential for dimming during occupied periods is to 44% of full 
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on an eight-day block of of data in July. yl ni of detailed measure- 
ments during occupied periods indicates that on the third-floor 
south side the actual average power consumption is 75% of full 
power over nine-days in May. On the third-floor north side, the 
actual average power consumption during occupied periods is 50% 
of full power for eight days in July. Significant potential for day- 
lighting is not being realized. 


669 (LBL—21741) Financial impacts of energy conser- 
vation investment in public housing. Mills, E.; Ritschard, 
> L.; Goldman, C.A. (Lawrence Berkeley Lab., "CA (USA). 

lied Science Div.). Jul 1986. Contract ACO03- 
y 00098. 19p. (CONF-860818—10). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000127. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug 1986). 

In this study, the relative financial impact on HUD and 
PHAs of these four funding strategies, based on case studies of 
actual retrofit efforts by two local housing authorities: San Francis- 
co, California and Trenton, New Jersey are examined. The selected 
retrofits all show significant energy savings. This is not, however, 
reflected in the financial benefits to each party because current pro- 
visions of the Performance Funding System (PFS) for public hous- 
ing energy subsidies require that costs and savings associated with 
energy conservation retrofits be shared between HUD and the local 
housing authorities, regardless of the financing mechanism used. 


(NP—7750069) Household production and the 
a and long-run demand for electricity. Flaig, G. (Au 
burg Univ. (Germany, F.R.). Inst. fuer Volkswirtsc! 
lehre). Jun 1986. 23p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750069. 

Arbeitspapiere zur Strukturanalyse. No. 33. 

This paper deals with a dynamic analysis of demand for ap- 
pliances and electricity. In the first section a theoretical model is 
presented. Durables like cooker, washing mashine etc. and electrici- 
ty are interpreted as inputs in a household production process. Next 
a dynamic version of PLS (partial least squares) - approach is de- 
veloped which takes into account that the observed data are con- 
taminated by measurement errors. In the third section the model is 
estimated using data on different types of households. The empiri- 
cal results show that the most relevant determinants of residential 
demand for electricity are the price of appliances and the market 
price of those goods which can be produced by the household 
itself. The dynamic in among capital stock and elec- 
tricity consumption should also be an important element of any rea- 
sonable energy model. 


671 (ORNL/CON—206) Review of financial incentive, 
low-income, elderly and multifamily residential conservation 
programs. Berry, L.; Hubbard, M.; White, D. (Oak Ridge 
National Lab., TN (USA)). Sep 1986. Contract AC05- 
840R21400. 106p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE87001621. 

This report describes thirty-nine utility-sponsored residential 
conservation programs for four types of markets. The program 
types considered are: (1) financial incentive programs for the gener- 
al residential market, (2) programs for low-income households, (3) 
programs for the elderly, and (4) programs for the multifamily 
market. Each program description contains information on incen- 
tive terms, eligibility, conservation measures, program history, 
design and marketing, and the utility/agency motivation for operat- 
ing the program. The names, addresses and phone numbers of con- 
tact persons also are included. Two methods were used to select 
the programs to be described. First, nominations of successful pro- 
grams of each type were solicited from experts on residential 
energy conservation. Second, managers of the programs on this ini- 
tial list were asked to describe their programs and to suggest other 
successful programs that should be included in the sample. Because 
of the selection process used, this report covers mainly the best 
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known and most frequently studied programs that are aimed at the 
four market types. 


672 ee ee Thermal resistance of perlite- 
based evacuated insulations for refrigerators. Yarbrough, 
D.W.; Graves, R.S.; Weaver, F.J.; McElroy, D.L. (Oak 
aa e National Lab., ™ (USA)). Sep 1986, Contract 

-840R21400. 25p. NTIS, PC A02/MF A01i; GPO 
Dep. File Number DE87001591. 

The thermal resistances of two side panels which were cut 
from imported refrigerators and of a single, newly manufactured 
evacuated packet were measured using a linear heat flow technique. 
The panels were composites of foamed-in-place urethane surround- 
ing perlite-filled evacuated packets. One panel contained an appar- 
ently punctured packet and was found to have a thermal resistance 
at 300 K in the range 0.617 to 0.950 m? x K/W for 2.54 cm (3.5 to 
5.4 ft? x h x °F/Btu for 1.0 in.). A second apparently undamaged 
packet had thermal resistances in the range 1.66 to 2.45 m? x K/W 
for 2.54 cm (9.4 to 13.9 ft? x h x °F/Btu for 1.0 in.). The internal 
pressure of the undamaged packet was calculated to be in the range 
100 to 1000 Pa by comparing packet thermal properties with appar- 
ent thermal conductivities, k/sub a/, obtained as a function of pres- 
sure for the perlite removed from the damaged packet. The thermal 
resistance for the single evacuated packet was determined by fram- 
ing the packet with polyisocyanurate of known k/sub a/ and meas- 
uring heat flow across the assembly. This yielded a thermal resist- 
ance of 18.1 ft? x h x °F/Btu for 1.0 in. The k/sub a/ values of two 
domestic perlites and the perlite removed from the punctured re- 
frigerator packet were measured at 300 K and pressures from at- 
mospheric down to about 5 Pa using a radial heat flow technique. 
Near 1 atm the k/sub a/ of fine domestic perlite at a density of 246 
kg/m* was 5% above that of the foreign perlite at 225 kg/m’, but 
the domestic product had a k/sub a/ up to 45% greater than that of 
the foreign product under vacuum. The mean particle diameter of 
the imported perlite was near 13 um, while the mean particle diam- 
eter of the domestic product was near 21 pm. 


aie 5-01) 


zeotropic refrigerant mixtures. Boggs, 
(illinois Univ., Urbana (USA). Dept. of Mechanical and In- 
dustrial Engineering). Jun 1986. Contract AC05-840R21400. 
101p. (UILU-ENG—86-4005). NTIS, PC A06/MF AO}; 1; 
GPO Dep. File Number DE87001582. 

A simulation program developed at the University of Illinois 
at Urbana-Champaign was refined to match the performance of an 
experimental refrigeration facility located in the laboratory of the 
Department of Mechanical and Industrial Engineering in which the 
working fluid was a nonazeotropic mixture of two refrigerants, R- 
12/R-114. When simulating this two-evaporator system the pro- 
gram provided insight on how to control the physical system while 
independently regulating the refrigerating capacity and temperature 
level of each evaporator. A further role of the simulation program 
was to identify the extent to which the reduction in heat-transfer 
coefficients affected the cycle efficiency. The reduction in compres- 
sor power for given refrigeration loads and temperatures when 
using R-12/R-114 mixtures was of the order of 2% in comparison 
to using R-12 alone. Were it possible to maintain the same heat- 
transfer coefficients as with R-12 alone, the simulation program 
predicted an energy saving of 3.5%. 


674 (ORNL/Sub—84-00205/1) Status of free piston 
Stirling engine driven heat pumps: development, issues, an‘ 

options. Final report. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Apr 1986. Contract AC05- 840R21400. 201p. 
NTIS, PC A10/MF AO1; 1; GPO Dep. File Number 
DE87001595. 

This report summarizes the results of a program to review 
the recent experience with free piston Stirling engine (FPSE) 
driven heat pump systems and to identify key technical and cost 
issues which should be the focus of the future program efforts. The 
effort emphasizes experience with the programs undertaken by 
General Electric Company (inertial compressor concept) and Me- 
chanical Technology, Inc. (hydraulically coupled system) since 
they have received the major funding by the Department of 
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Energy and others since the late 1970's. Issues addressed by the 
study include the status and prospects of FPSEs as heat pump 
drives, design and operational characteristics which might limit reli- 
ability and life, unique factors such as gas spring losses, influencing 
the efficiency of FPSE, and the cost constraints on the system to be 
economically competitive with conventional equipment and other 
heat actuated heat pump options. Special attention was given to the 
impacts of unlubricated seal and bearing options on system life, reli- 
ability, and cost. 


675 (PB—86-223104/XAB) Federal Building Life- 
Cycle Cost (FBLCC) computer-program user's guide. Peter- 
sen, S.R. (National Bureau of Standards, Washington, DC 
(USA)). May 1986. 91p. (NBS/TN—1222). NTIS, PC A05/ 
MF AOl1. 


The FBLCC Computer Program and the User's Guide pro- 
vide computational tools and energy price data for performing life- 
cycle cost (LCC) analyses of Federal buildings and related subsys- 
tems. Two kinds of Federal building projects can be evaluated with 
FBLCC: (1) LCC analysis of projects directly related to energy 
conservation and renewable energy, and (2) LCC analysis of 
projects not directly concerned with energy conservation or renew- 
able energy. 


676 (PB—86-223112/XAB) Federal Building Life- 
Cycle Cost (FBLCC) program diskette. Software. Petersen, 
S.R.; Bethea, W. (National Bureau of Standards, Washing- 
ton, DC (USA)). May 1986. vp. NTIS CP T99. 

The Federal Building Life-Cycle Cost Program provides 
computational tools and energy-price data for performing life-cycle 
cost (LCC) analyses of Federal buildings and related subsystems. 
The methods and procedures used in these LCC analyses are based 
on rules set forth by the U.S. Department of Energy's Federal 
Energy Management Program and U.S. Office of Management and 
Budget. The 5-1/4-inch diskette contains the FBLCC programs and 
related data files in MD-DOS format. The documentation for the 
FBLCC program is contained in A User’s Guide to the Federal 
Building Life-Cycle Cost (FBLCC) Program, NBS-TN 1222. 
..Software Description: The software is written in the BASIC pro- 
gramming language for implementation on an IBM PC-compatible 
microcomputer under the MS-DOS operating system. Memory re- 
quirement is 64K. 


677 (PB—86-226412/XAB) Lighting efficiency for 
better energy cost control: guidelines for lighting standards 
and low-cost strategies for efficient use of lighting in Illinois 
state buildings. Trager, P.A.; Stephens, R.R.; Tuma, S.L. 
(PRC Engineering, Inc., Chicago, IL (USA)). Mar 1986. 
53p. NTIS, PC A04/MF AO1. 

The manual provides both lighting-standard guidelines and 
low-cost strategies to encourage energy cost control in new and ex- 
isting Illinois state-building illumination systems. Such guidance 
should provide a better understanding of simple operations and 
maintenance changes that will result in significant savings of energy 
use and cost in Illinois state building utility expense. 


678 (PB—86-227725/XAB) Energy use and perform- 
ance monitoring of commercial-sector buildings. Final report. 
Baird, G.; Pool, F. (Victoria Univ., by oy (New Zea- 
land)). Dec 1985. 104p. NTIS, PC E05/MF E0 

The report describes the results of a program a energy end- 
use monitoring carried out in three commercial buildings located in 
the Wellington CBD. The basic aims of the project were to provide 
a better understanding of how energy was used in commercial 
buildings and to demonstrate the feasibility and usefulness of energy 
end-use monitoring. 


679 (PB—86-228384/XAB) Benefits of insulating do- 
mestic hot water pipework. Research memo. Stephen, F.R. 
(Electricity Council Research Centre, Capenhurst (UK)). 
Mar 1986. 25p. (ECRC/M—2032). NTIS, PC E04/MF E04. 
A computer program was developed to simulate a domestic 
hot-water system and was used to investigate the likely losses of 
energy and hot water in distribution pipework. Predictions were 
obtained on the effects of insulating pipework and the improve- 
ments in system efficiency for various daily draw-off patterns. 


ERA-12/1/ 102 


680 (PB—86-229598/XAB) Comparison of measured 
and predicted sensible heating and cooling loads for six test 
pe Burch, D.M.; Walton, G.N.; Licitra, B.A.; Cavan- 
augh, K. (Nati tional Bureau of Standards, Washington, DC 
ae Jun 1986. 29p. (NBSIR—86/3399). NTIS, PC A03/ 


aes sensible heating and cooling loads for six test bui'4- 
ings were predicted using two computer programs, called TARP 
and EMPS. The predicted loads were compared to corresponding 
measured loads for winter heating, spring heating, and summer 
cooling periods. Both computer programs predicted the general 
trends of the measured data. 


681 (PB—86-229614/XAB) User's guide to the Federal 
Building Life-Cycle Cost (FBLCC) computer program. Tech- 
nical note (Final). Se an S.R. (National Bureau of Stand- 
ards, Washington, DC (USA). Center for Applied Mathe- 
ogee oy May 1986. 90p. (NBS/TN—1222). NTIS, PC A05/ 
Also available from Supt. of Docs as SN003-003-02730-8. 
The FBLCC Computer Program and the User’s Guide pro- 
vide computational tools and energy price data for performing life- 
cycle cost (LCC) analyses of Federal buildings and related subsys- 
tems. Two kinds of Federal building projects can be evaluated with 
FBLCC: (1) LCC analysis of projects directly related to energy 
conservation and renewable energy, and (2) LCC analysis of 
projects not directly concerned with energy conservation or renew- 
able energy. The methods and procedures used in these LCC analy- 
ses are based on the rules set forth by the U.S. Department of 
Energy's Federal Energy Management Program and the U.S. 
Office of Management and Budget in Circular A-94, respectively. 


682 (UTRC/R—82-95-3050-2) Design, development 
and testing of a solar-powered multi-family residential size 
prototype turbocompressor heat pump. Design, fabrication 
and test evaluation of MOD-2 ft mm oD Rankine/Ran- 
kine heat pump system. Final report. (United Technologies 
Research Center, East Hartford, CT (USA); United Tech- 
nologies Corp., Windsor Locks, CT (USA). Hamilton 
Standard Div.). Feb 1984. Contract AC03-77CS34510. 222p. 
NTIS, PC A10/MF A0Ol; 1; GPO Dep. File Number 
DE87000642. 

As part of a continuing Rankine-cycle heating and cooling 
system development program initiated in the mid-1960's, United 
Technologies with Government and Corporate sponsorship, has de- 
signed, fabricated and tested an improved 18-ton solar-powered 
Rankine-cycle heat pump (MOD-2). The MOD-2 unit incorporates 
several cycle and component design refinements intended to im- 
prove performance, reliability, operational characteristics and to 
lower capital cost relative to an earlier MOD-1 unit. Technical and 
economic analyses were conducted to evaluate the merits of a uni- 
tary (direct air-cooled) version of the MOD-2 heat pump. Further 
work has been undertaken to design and evaluate a more advanced 
(MOD-3) heat pump which would have the capability of achieving 
commercial viability with significant market potential. 


683 (ORNL/tr—86/38) oN aa A of surfactant in high- 
performance absorber absorption enhancement. 
Kashiwagi, Takao. Translated from Reito ; 60: No. 687, 72- 
79(Jan 1985). Contract ACO0S5- 840R21400. 23p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87000383. 

From results obtained from a series of investigations such 
subjects as the effect of a surfactant (octyl alcohol), which was 
added in a small amount in the LiBr aqueous solution, on absorp- 
tion enhancement and the mechanism that induces such enhance- 
ment were selected, and this report provides discussion on these 
subjects including ideas on related matters. Furthermore, guidelines 
in selecting surfactants, which would be effective from the stand- 
point of the physical theory to develop absorbers for highly eficient 
heat pumps in the future, will be discussed on the basis of the 
knowledge obtained from these research results, and it is hoped 
that this would provide some benefit for researchers and engineers 
in fields related to heat pumps and absorber-type refrigerators. 








684 (EC-OA-Trans—2761) Ventilation of dwellings and 
air heating. Translated from Elektrowaerme International ; 
43: No. Al, 16-20(1985). 10p. Electricity Council, 30 Mill- 
bank, London SW1P 4RD. 

The problems encountered in highly insulated flats and 
houses as a result of inadequate ventilation are discussed. Based on 
this, the advantages of a system for ventilation with heat recovery 
are presented, and an example of a ventilation system combined 
with an air heating system is given. 


3202 Transportation 


685 (EIR—600) Hydrogen in air transportation feasi- 
bility for Zurich-Airport, Switzerland. Alder, H.P. 
(ed.). (Eidgenoessisches Inst. fuer Reaktorforschung, Wuer- 
enlingen (Switzerland). Sep 1986. 4 NTIS (US Sales 
Only), PC A03/MF A01. File Number 1E87900034. 

As a member of the Ad Hoc Executive Group (AHEG) for 
“Hydrogen in Air Transportation”, the Swiss Group, composed of 
representatives from industry, Swissair, the utilities and the govern- 
ment, decided to carry-out a study on the feasibility of refueling 
one cargo-aircraft per day with 15 to 30 t of liquid hydrogen 
(LHg). For the mission California-Europe-Saudi Arabia, Zurich- 
Airport is well suited as an European base, provided the following 
option is chosen: Electrolytic hydrogen production, liquefaction 
and storage at one site on the Airport. For the demonstration phase 
the existing infrastructure can absorb the pilot installations without 
additional secondary investment. For a commercial operation how- 
ever, the economics of the LH2-production has to be improved and 
the Airport infrastructure (land, power supply, cooling water, run- 
ways) has to be expanded. 


(ORNL/TM—10060) Network Performance Eval- 
cdtien Midi te catuaitindiin-taaeateat Uiremumaney +> 


hicle facilities. Janson, B.N.; Zozaya-Gorostiza, C.; South- 
worth, F. (Oak Ridge National Lab., TN (USA)). Sep 1986. 


Contract AC05-840R21400. 77p. NTIS, PC A05/MF AO1; 
GPO Dep. File Number DE87001630. 

A model to assess the impacts of major high-occupancy ve- 
hicle (HOV) facilities on regional levels of energy consumption and 
vehicle air pollution emissions in urban aeas is developed and ap- 
plied. This model can be used to forecast and compare the impacts 
of alternative HOV facility design and operation plans on traffic 
patterns, travel costs, model choice, travel demand, energy con- 
sumption and vehicle emissions. The model is designed to show dif- 
ferences in the overall impacts of alternative HOV facility types, 
locations and operation plans rather than to serve as a tool for de- 
tailed engineering design and traffic planning studies. The Network 
Performance Evaluation Model (NETPEM) combines several 
urban transportation planning models within a multi-modal network 
equilibrium framework including modules with which to define the 
type, location and use policy of the HOV facility to be tested, and 
to assess the impacts of this facility. 


3203 Industry And Agriculture 
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687 (DOE/BP—672) Aluminum smelter conservation/ 
modernization program proposal. Final draft. (USDOE Bon- 
neville Power Administration, Portland, OR. Div. of Com- 
mercial and Industrial Programs). May 1986. 42p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE87001332. 

The Bonneville Power Administration (BPA) completed its 
DSI Options Study in June 1985. Purpose of the study was to ana- 
lyze several initiatives BPA could develop to help stabilize the 
regions's aluminum industry. Based on the analysis and principles 
identified in the study, BPA began designing a conservation/mod- 
ernization program in August 1985. BPA is continuing to assess the 
legal, technical, and administrative constraints associated with the 
conservation/modernization initiative. This document describes the 
approach BPA used to complete the initial proposal in a public 
process. 
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688 (DOE/BP—673) Draft record of decision for the 
Aluminum Smelter Conservation/Modernization Program. 
(USDOE Bonneville Power Administration, Portland, OR. 
Div. of Commercial and Industrial Programs). May 1986. 
178p. NTIS, PC A09/MF A01; 1; GPO Dep. File Number 
DE87001323. 

The program would be available for a 2-year period, with an 
option for BPA to extend it for 1 additional year. The program 
would be available to all ten Northwest primary aluminum smelters 
for qualifying projects on a first come, first considered basis. The 
total program budget over the 10-year payment term would be lim- 
ited to $100 million, with annual budget expenditures not to exceed 
$10 million (in 1985 dollars). The incentive would be a direct pay- 
ment, for a 10-year term, based on the difference in required kWh/ 
Ib of aluminum production before and after plant modernization. 
An incentive of 5 mill/saved kWh for plant production efficiency 
improvements would be paid to qualifying projects. The aluminum 
companies would propose modernization projects to BPA. Mini- 
mum criteria would be described by BPA in a Request for Propos- 
als. A reduction in total power entitlement (contract demand) 
would be required from the aluminum companies in return for BPA 
financial participation. The reduction in contract demand would be 
equal to the reduction in power requirements resulting from the 
energy efficiency improvements. Projects selected by BPA would 
need to demonstrate actual electric energy electric energy utiliza- 
tion efficiency improvement (reduced kWhs/lb of aluminum pro- 
duction) to qualify for BPA incentive payments. Simple curtailment 
of electric energy use would not qualify. Protecting proprietary in- 
formation contained in proposals submitted by the respective com- 
panies would be a condition of the conservation/modernization 
program. BPA will work together with the aluminum companies to 
establish requirements for proprietary information and to develop 
protective procedures. BPA would conduct an ongoing evaluation 
of the conservation/modernization program and assess the findings 
on an annual basis. If the evaluation suggests that programmatic 
features should be modified or added to secure additional benefits 
for BPA and the region, BPA would initiate changes in the pro- 
gram. 


689 (DOE/CE/40646—H1) Industrial waste gas 
streams: control technologies and R and D programs. Final 
(Hagler, Bailly and Co., Washington, DC (USA)). 
Jun 1986. Contract AC01-84CE40646. 16lp. NTIS, PC 
A08/MF AOI; 1; GPO Dep. File Number DE86014760. 

To reduce industrial process and waste treatment energy 
consumption, the Office of Industrial Programs of the US Depart- 
ment of Energy supports research and technology/process develop- 
ment for the conversion of industrial wastes to energy or useful 
products. In this report, Hagler, Bailly and Company investigates 
current industrial waste gas supply, treatment methods, and R and 
D programs which attempt to minimize industrial waste gas pro- 
duction or convert the gas streams into energy or useful by-prod- 
ucts. 


690 (DOE/ID/12440—2) Mathematical modeling of 
two-stage classification. Final report. Baltich, L.K. (AMAX 
Extractive Research and Development Center, Golden, CO 
(USA)). Mar 1986. Contract FC07-831D12440. 154p. NTIS, 
PC A08/MF AO01; 1; GPO Dep. File Number DE87000776. 

The obtectives of the “Mathematical Modeling of Two- 
Stage Classification” contract were to develop and verify computer 
simulation models of particle size classification technology that will 
enable users to design the optimum configuration and operating 
conditions of two-stage classifiers for energy conservation. Project 
work included collecting and analyzing data from commerical and 
pilot-plant operations, development of a computer simulation pro- 
gram, two-stage classification simulation, and flowsheet evaluation. 
This report contains descriptions of the project work completed 
and the results obtained from April 1983 to December 1985. An 
overview of the project plan and the conclusions and recommenda- 
tions resulting from the project are also included. The computer 
simulation program was developed on the VAX 11/785, VMS v.4.2 
system, used by AMAX Extractive Research and Development 
Center and written and compiled in FORTRAN-77. 
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691 (EEO-ED—76/107) Demonstration of a single 
burner tundish dryer. Energy efficiency project at Allied Steel 
and Wire Co. Ltd., Tremorfa Steelworks (Cardiff (GB)). (De- 
partment of Energy, London (UK). Energy Efficiency 
Office). Mar 1986. 45p. NTIS (US Sales Only), PC ‘A03/ 
MF AO1. File Number FDE86752705. 

A report is given of an energy efficiency demonstration 
scheme in the UK of the rod and wire making industry. The energy 
savings arose from the replacement of five existing burners by a 
single high-velocity burner in the method of drying tundishes. The 
energy saving has a simple payback period of 6 months. (UK). 


692 (GAT-E—316) Heating with waste heat. Beabout, 
R.W. (Goodyear Atomic Corp., Piketon, OH (USA)). 2 Sep 
1986. Contract AC05-760R00001. 34p. (CONF-860986—2). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86016016. 

From Utilities in-house energy management conference; San 
Francisco, CA, USA (9 Sep 1986). 

Most of the power consumed in the gaseous diffusion proc- 
ess is converted into heat of compression, which is removed from 
the process gas and rejected into the atmosphere by recirculating 
cooling water over cooling towers. The water being handled 
through the X-333 and X-330 Process Buildings can be heated to 
140 to 150°F for heating use. The Gas Centrifuge Enrichment 
Plant is provided with a recirculating heating water (RHW) system 
which uses X-330 water and wasted heat. The RHW flow is dia- 
grammed. (DLC) 


693 (IVO-A—02/86, pp 12) Nitric acid production by 
plasma. Jaakkola, P. (Imatran Voima Oy, Helsinki Finland). 
Mar 1986. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AOl. 

In Plasma technology - preliminary study 1. 

This study outlines nitric acid production using plasma tech- 
nology. It also includes an estimation of the economy of this pro- 
duction technique in Finland. It was found that this method will 
not allow lower than present production costs. 


694 (IVO-A—02/86, pp 7) Use of plasma in ethylene 
production. Sivusaari, T. (Imatran Voima Oy, Helsinki Fin- 
land). Mar 1986. (In Finnish). NTIS (US Sales Only), PC 
A04/MF AO0O1. 

In Plasma technology - preliminary study 1. 

This study outlines ethylene production using plasma tech- 
nolgy. It also includes an estimation of the economy of this produc- 
tion technique in Finland. It was found that this method will not 
allow lower than present production costs. 


695 (IVO-A—02/86, pp 10) Use of plasma torches for 
igniting burners and as a substitute for auxiliary fuels in 
power plants. Sivusaari, T. (Imatran Voima Oy, Helsinki 
Finland). Mar 1986. (In Finnish). NTIS (US Sales Only), 
PC A04/MF AOl1. 

In Plasma technology - preliminry study 

Study No. 3 evaluates “the use of fren seein for igniting 
burners and for replacing present fuels with electric energy. Eco- 
nomic analyses indicate that the economy is quite weak. The pay- 
back periods are four years or more. 


696 (1VO-A—02/86, pp 29) Plasma by induction. 
Tuominen, J.; Kara, M. (Imatran Voima Oy, Helsinki eos 
land). Mar 1986. (in Finnish). NTIS (US Sales Only), PC 
A04/MF A011. 

In Plasma technology - preliminary study 1. 

Study No. 4 assesses plasma by induction; its possible appli- 
cations, commercially available equipment and the potential in Fin- 
land. There are very few industrial applications. No economic anal- 
yses were included in the literature. However, the use of inductive 
plasma in the production of ceramic materials and thermal treat- 
ments of various pov’ders seems promising. 


697 (VO-A—02/86) Plasma technology - preliminary 
and 1, (matran Voima Oy, Helsinki (Finland)), Mar 1986. 

. (In Finnish). NTIS (US Sales Only), PC A04/MF A0O1. 
ri i Number DE87770024. 
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Several uses of plasma technology are presented. Some of 
the uses include the production of nitric acid and ethylene, and the 
ignition of burners. Each document from this preliminary study is 
separately indexed for inclusion in the Energy Data Base. 


698 (LTKK-EN-B—41) Gasification of solid fuels in 
the energy management of industry. Ruotto, S.; Rouhiainen, 
P.; Kotakorpi, J.; Bostroem, T.; Be 0; bva hl 
Larjola, es Leukkunen, ot 

Korkeakoulu (Finland). Sclkdnes Laake 1984. 
198p. (In Finnish). NTIS “US Sales Only), PC A09/MF 
AO1. File Number DE87750401. 

Main attention has been paid on experimental research of dif- 
ferent gascleaning methods and on the feasibility studies of three 
gas-turbine power plant concepts, which were based on the present 
state of technology. The feasibility of a 2 MWe gas-turbine power 
plant, which was based on ized gasification and combustion, 
was also considered. The following gas cleaning methods were 
studied: the utilization of an inlet volute of a gas turbine as a parti- 
cle separator (so called super cyclone), the efficiency of a wet cy- 
clone as a gas cleaner, the conventional wet cleaning and a dry 
cleaning method. Both the super cyclone trials and the dry cleaning 
trials gave very promising results. With the stated initial conditions 
and calculation methods the gas turbine alternative with atmospher- 
ic gasification, with wet gas cleaning system and with wet oxida- 
tion of waste waters became most expensive in every case. Howev- 
er, the differences in comparison with the back pressure power 
plants were within 5-10%. The feasibility of a gas turbine power 
plant can be improved especially by developing the dry cleaning 
methods of the LCV-gas. 


(PB—86-229754/XAB) Economic evaluation of an 
duutedistle qouuiie te: tinue talk Ges amen eae Oe 
formation circular/1986. Phillips, T.A. (Bureau of Mines, 
Avondale, MD (USA). Avondale Research Center). 1986. 
26p. (BM-IC—9071). NTIS, PC A03/MF AOl1. 

Library of Congress catalog card no. 85-600314. 

The publication is an economic evaluation of the Bureau of 
Mines electrolytic process for recovering lead from scrap lead-acid 
batteries. In this process, scrap batteries are crushed and separated 
into metal and sludge fractions. The metal fraction is cast as anodes 
and electro-refined. Lead in the sludge fraction is converted to lead 
carbonate by reaction with an ammonium carbonate-ammonium bi- 
sulfite solution. The lead carbonate is then dissolved in a fluosilicic 
acid electrolyte from which pure lead metal is electrowon. A cost 
estimate is presented for a plant capable of processing 10,000 scrap 
batteries per day. The fixed capital cost for the plant is estimated to 
be $14 million on a fourth quarter 1984 basis. Operating costs are 
estimated to be $0.15/lb Pb recovered. Assuming a lead selling 
price of $0.17/lb, the interest rate of return on investment after 
taxes is 11 pct. A lead selling price of about $0.21/lb is needed to 
obtain a 20-pct-interest rate of return. 


700 Cooling tower wood sampling and analyses: A case 
study. Haymore, J.L. Houston, TX; Cooling Tower Insti- 
tute (1985). 22p. Cooling Tower Institute, 9030 IH-45 North 
Room 216, Gulfbank Road Exit, Houston, TX 77037. 

Extensive wood sampling and analyses programs were initi- 
ated on crossflow and counterflow cooling towers that have been 
in service since 1951 and 1955, respectively. Wood samples were 
taken from all areas of the towers and were subjected to biological, 
chemical and physical tests. The tests and results for the analyses 
are discussed. The results indicate the degree of wood deteriora- 
tion, and areas of the towers which experience the most advanced 
degree of degradation. 


701 (EC-OA-Trans—2784) Scientific experience with a 
Totem facility. Translated from Elektrizitaetswirtschaft ; 84 


No. 25, 1072-1073(1985). 3p. Electricity Council, 30 Mill- 
bank, London SW1P 4RD. 

Translated from German. 

One year’s experience is given of a meat processing factory 
in the FRG with a Totem facility, the efficiency of which proved 
to be 80%. The cost advantages and disadvantages in the light of 
previous experience with Totems in dwelling blocks are discussed. 








The Totem is based on a Fiat Panda motor burning natural gas to 
drive a 15 kW generator. It is concluded that Totems are generally 
not economically viable, but that in certain circumstances they can 
be. 
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REFER ALSO TO CITATION(S) 274, 381 
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REFER ALSO TO CITATION(S) 357, 712, 713, 716 


702 (DOE/NASA—0167-10) Advanced Gas Turbine 
(AGT) technology development project. Annual report, July 
1984-June 1985. (Garrett Turbine Engine Co., Phoenix, AZ 
SA)). Jul 1986. Contract AI01-77CS51040. 173p. 
ASA/CR—179485; GARRETT—31-3725(10)). NTIS, 
PC A08/MF A0O1; 1; GPO Dep. File Number DE87000613. 
This report is the tenth in a series of Technical Summary re- 
ports for the Advanced Gas Turbine (AGT) Technology Develop- 
ment Project, authorized under NASA Contract DEN3-167, and 
sponsored by the Department of Energy (DOE). This report was 
prepared by Garrett Turbine Engine Company, A Division of the 
Garrett Corporation, and includes information provided by Ford 
Motor Company, the Carborundum Company, and AiResearch 
Casting Company. 


3303 Electric-powered Systems 
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703 (EGG-M—19886) Effect of track grades on elec- 
tric vehicle range and energy requirement. Burke, A.F. 
(Idaho National Psy Lab., Idaho Falls (USA); 
Union Coll., Schenectady, NY (USA)). 1986. bo yey 
ACO07-761D01570. 6p. (CONF- 8610122—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE87000438. 

From 8. international electric vehicle symposium; Washing- 
ton, DC, USA (20 Oct 1986). 

The effect of grade on the range and energy requirement of 
an electric vehicle tested on a track having significant grades is 
studied. The analytical approach taken includes the effect of grade 
on the road load and battery power required and then determines 
the effect on battery depletion using the fractional utilization model 
to describe the battery. The analytical expressions obtained are ap- 
plied to the Bedford Van for grades up to +-2%. It is found that 
the effect of grade on the energy requirement (kWh/mi) is relative- 
ly small, but the effect on vehicle range can be significant. For ex- 
ample, at 50 mph and an undulating grade of 2%, the effect of 
grade on the energy requirement is less than 5% while the range is 
reduced by about 25%. The predicted effect of grade on vehicle 
range is compared with the measured effect using Bedford Van 
data taken on a dynamometer and a nonflat track. For a constant 
speed of 47 mph, the range on a track having a maximum grade of 
about 2% is found to be about 20% less than that on the dynamom- 
eter. This range reduction agreed well with that predicted using the 
analytical method developed in this study. 


(EGG-M—23786) Advanced electric vehicle power- 

poo (ETX-I) performance: vehicle testing. Fenton, J.E.; 
Patil, P.B. (EG and G Idaho, Inc., Idaho Falls (USA); Ford 
Motor Co., Dearborn, MI (USA)). 1986. Contract ACO07- 
Seal an Gata cae Tp. (CONF-8610122—5). 
NTIS, 02/MF A0l1; 1; GPO Dep. File Number 
DESTOOOSI. 

From 8. international electric vehicle symposium; Washing- 
ton, DC, USA (20 Oct 1986). 

The ETX-I powertrain represents the most advanced elec- 
tric vehicle technology in operation today. This powertrain was de- 
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veloped by Ford Motor Company and General Electric Company 
as a major element of the US Department of Energy's Electric and 
Hybrid Vehicle program. During the final phase of this program, a 
vehicle test plan was developed, test requirements defined, and pro- 
cedures carefully followed to measure the acceleration, gradability, 
and energy consumption performance of the powertrain and to 
characterize component efficiencies. An electric chassis dynamome- 
ter was used for the majority of the tests to minimize test variabili- 
ty. 


705 (EGG-M—23886) Advanced electric vehicle power- 
train (ETX-I) performance - component testing. King, R.D.; 
Koneda, P.T. (General Electric Co., Schenectady, NY 
poser Ford Motor Co., Dearborn, MI (USA); Tdaho Na- 

Engineering Lab., Idaho Falls (USA)). 1986. Contract 
‘ACO8-82N'V 10308,A C07. 76101570. 9p. (CONF-8610122— 
4). NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE87000486. 

From 8. international electric vehicle symposium; Washing- 
ton, DC, USA (20 Oct 1986). 

This paper describes the results of powertrain testing, which 
characterized the subsystems, evaluated performance, and deter- 
mines component efficiencies. Test results were obtained using an 
integrated motor and transaxle installed on a dynamometer with 
computer controlled data acquisition. The effects of parametric 
variations in battery voltage and transaxle oil temperature were 
evaluated and test results compared against program objectives. 


706 (EGG-M—24086) EXT-II: a second generation ad- 
vanced ac propulsion system. Bates, B.; Patil, P.B.; Ciccarelli, 
M.F. (Ford Motor Co., Dearborn, MI (USA). Research 
Staff; General Electric Co., Schenectady, NY (USA). Cor- 
porate Research and Development Center). 1986. Contract 
ACO07-761D01570. 6p. (CONF-8610122—7). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87000482. 

From 8. international electric vehicle symposium; Washing- 
ton, DC, USA (20 Oct 1986). 

This paper discusses the characteristics of the concept and 
includes discussion of the system constraints, including traction bat- 
tery constraints, and brief descriptions of the major subsystems 
being developed. The components discussed include: the system 
controller, dc to ac inverter, an internal permanent magnet ac 
motor and a two-speed automatic transmission with an integral final 
drive and differential. The motor and transmission are on a 
common axis and are integrated into one compact unit that is inte- 
gral with the rear axle of the vehicle. 


707 (EPRI-EM—4702) EPRI and TVA testing and 
evaluation of electric work vehicles. Final report. Driggans, 
R.L.; Whitehead, G.D.; Buffett, R.K. (Tennessee Valley 
Authority, Chattanooga’ (USA)). Sep 1986. 125p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920016. 

Steady improvements in performance have made electric ve- 
hicles suitable for use in commercial fleets. Tests of four such vehi- 
cles showed that one - the General Motors Griffon van - has a 
longer range, is more energy-efficient, and accelerates faster than 
any of the other three. Seven utilities are now field-testing this van 
in their fleets. 
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708 Operating efficiencies of a Lysholm, helical ex- 
pander for Brayton-Cycle heat engines. Myers, B.; Deis, G.; 
Shell, T. New York, NY; American Society of Mechanical 
Engineers (1986). 9p. (CONF-860635—). American Society 
of Mechanical Engineers, 345 East 47th Street, New York, 
NY 10017. Contract W-7405-ENG-48. 

From 31. international gas turbine conference and exhibit; 
Dusseldorf, F.R. Germany (8 Jun 1986). 

Operating tests on a Lysholm helical expander have been 
done to develop a data base for comparing the performance of heli- 
cal expanders with turbine expanders by using simple scaling argu- 
ments. The eventual goal of such work would be to develop a 
rugged and reliable ceramic helical expander for operating at tem- 
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peratures up to 1300°C (2400°F). The authors used a 127.5 mm 
(5.020 in.) metal expander on which they measured seven perform- 
ance variables against applied pressure ratio at six shaft speeds and 
an inlet gas temperture of 100°C (212°F). The data system includ- 
ed: a torque and angular-speed cell to measure power; flow, pres- 
sure, and temperature instrumentation; and a data reduction pro- 
gram. Test results are presented in seven data plots; equations for 
computing the performance variables are tabulated. Adiabatic effi- 
ciency was found to be at least 85% in the pressure ratio range of 
2.75 to 5.00. Performance is strongly influenced by gas leakage. 
Large machines with clearance ratios the same as smaller machines 
would benefit by size scaling effects. The authors expect that ce- 
ramic helical expanders for 1300°C service would be able to oper- 
ate at adiabatic efficiencies higher than 85%. 


3307 Emission Control 
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709 (AD-A—169880/2/XAB) Preliminary assessment 
of pollution from passenger cars and buses at Stapleton Inter- 
national Airport. Segal, H.M. (Federal Aviation Administra- 
tion, Washington, DC (USA). Office of Environment and 
Energy). Jul 1986. 13p. (FAA-EE—86-7). NTIS, PC A02/ 
MF Aol. 

This report summarizes the results of an air-quality-modeling 
exercise for Stapleton International Airport. The analysis identifies 
the impact of automobiles and mini-buses on air quality at the air- 
port. Concentrations of carbon monoxide were estimated at seven 
receptors placed at critical locations in the terminal area. The 
Graphical Input Microcomputer Model was used in this screening 
analysis. The following assumptions were used in the analysis: (1) 
vehicle activity = maximum; (2) wind speed = 1 meter per 
second; (3) wind directions = 270 and 240 degrees; (4) temperature 
= 0 degrees F; and (5) Pasquill/Gifford stability class was D . The 
maximum one hour concentration at the most critical receptor was 
26 mg/m3. The one-hour National Ambient Air Quality Standard 
for carbon monoxide is 40 mg/m3. 


710 (ANL/EES-TM—295) Transportation Energy and 
Emissions Modeling System (TEEMS): selection process, 
structure, and capabilities. Saricks, C.L. (Argonne National 
Lab., IL (USA)). Nov 1985. Contract W-31-109-ENG-38. 
78p. NTIS, PC A05/MF A01; GPO Dep. File Number 
DE87001623. 

Candidate transportation-activity-forecasting models have 
been reviewed in light of eight screening criteria that incorporate 
the needs of the Task Group B emissions model set and the Nation- 
al Acid Precipitation Assessment Program in general. The Trans- 
portation Energy and Emissions Modeling System is recommended 
as the most suitable forecasting model. The structure and capabili- 
ties of the activity-forecasting module of the TEEMS have been 
discussed in this report. The MOBILE3 emission-factor-computa- 
tion algorithm, together with application of appropriate factors 
from AP-42 documents, constitutes the recommended emission- 
computation procedure for transportation sources of sulfur dioxide, 
oxides of nitrogen, and volatile organic compounds in the Phase 1 
test runs of the model set. The enhancements of MOBILE3 over its 
predecessor models have been described and its strengths (structure 
and capabilities) and weaknesses (required enhancements) discussed 
with respect to the test runs planned under Phase 1. 


711 (PB—86-214772/XAB) Study of the effects of fuel 
composition, and injection and combustion system type and 
adjustment on Ames bioassay, nitroaromatics, and PNA emis- 
sions from light-duty diesels. Final report. Smith, L.R. 
(Southwest Research Inst., San Antonio, TX (USA)). Aug 
1985. 350p. (SWRI—7658). NTIS, PC A15/MF AO1. 

The goal of the study was to determine the effects of fuel 
composition, and injection and combustion-system type and adjust- 
ment on the composition of particle-associated organic material (ex- 
tractables) emitted by light-duty diesels. The Ames Bioassay and 
PNA and 1-nitropyrene analyses were the test methods used in the 
study to monitor the composition of the extractable material. 
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712 (PB—86-220977/XAB) Behavior and control of 
pollutants from diesel engines: particulate matters oe ise 
emissions. Yamashita, K.; Shinoyama, E.; Shimada, I.; 
K.; Shinozaki, O. (Mec! echanical Engineering 
Ibaraki (Japan)). 1985. 61p. NTIS, PC E04/MF E01. 
Particulates contained in the diesel exhaust gas have become 
an environmental-pollution problem. Consequently, the study to 
control diesel emission, mainly NOx and particulates, is becoming 
very important. Therefore, to establish the measuring method of 
particulates such as soot emitted from diesel engines and the behav- 
ior of particulates is a very important subject for air-pollution con- 
trol and understanding its fundamental conditions. The report pre- 
sents complete data on the study concerning the establishment of a 
measuring method for diesel particulates and elucidation of particu- 
late behavior in the atmosphere. 


713 (PB—86-222197/XAB) Tandem mass spectrometry 
mass (FTMS) 


cyclic aromatic compounds. 
Annual report. Tomer, K.B.; Guam, M.L. (Nebraska Univ., 
Lincoln (USA). Dept. of Chemistry). Apr 1986. 151p. 
NTIS, PC A08/MF AO1. 

The purpose of the project is to develop tandem mass spec- 
trometric techniques for the analysis of the polar fractions from the 
soluble organic fractions of NBS SRM 1650 diesel exhaust i 
lates. These fractions contain approximately 65% of the total muta- 
genic activity of the diesel particulates. The techniques developed 
in the project will also be applicable to the analysis of polar frac- 
tions of other environmental particulates. The instrumentation uti- 
lized is a Kratos MS-50TA which consists of a high-resolution MS- 
I, a standard Kratos MS-50, and a low-resolution MS-II, an electro- 
static analyzer. Two modes of tandem mass spectrometic operation 
were explored during the first year of the project. The first mode is 
MS/MS in which ions mass selected by MS-I are allowed to frag- 
ment, or in which mass-selected ions are activated for fragmenta- 
tion by collision with a neutral gas, between MS-I and MS-II and 
the resultant fragment ions analyzed by MS-II. The second mode of 

ion is constant neutral loss. In this mode, MS-I and MS-II are 
coupled such that MS-II is set to pass an ion arising via loss of a 
specific mass from the ion passed by MS-I. 


714 Patterns of vehicle misfueling in 1981 and 1982; 

Where, when, what vehicles, and how often. McNutt, B.D.; 

Elliott, D.; Dulla, R. (US Dept. of Energy). pp 1-12 of 

Emissions:Misfueling, catalyst deactivation and alternative 

ise Warrendale, PA; Society of Automotive Engineers 
1984). 

Based on nationwide gasoline diary records of 5,000 families, 
an analysis was conducted of automobile misfueling (use of leaded 
gasoline in a vehicle designed for unleaded gasoline) trends in 1981 
and 1982. The gasoline diary data base and the data handling and 
analysis techniques are described. Overall trends in vehicle misfuel- 
ing are given, focusing on 1982 data, followed by more detailed in- 
formation on the location and frequency of misfueling. Conclusion 
are presented indicating that while variations exist in misfueling by 
region and vehicle age, overall misfueling is a widespread problem, 
because catalyst-equipped cars are increasing in number and age. 


3308 Alternative Fuels 


715 (DOE/CE/50070—T18) DOE Synthetic Fuel 
Center monthly progress report No. 11, 1-30 September 1986. 
Sefer, N.R.; Erwin, J. in, 5. aon Research Inst., San Anto- 
nio, TX (USA). Fuels and Lubricants Research Div.). 10 
Oct 1986. Contract AC01-84CE50070. 7p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE87000758. 

The US Department of Energy established the Synthetic 
Fuel Center for the Alternative Fuels Utilization program (AFUP) 
in the office of Vehicle and Engine Research and Development. 
Southwest Research Institute provided a new, high bay unit oper- 
ations laboratory to house the center. The main component is a hy- 
drogenation pilot plant for fuel processing. The current contract is 
a two year continuation of the initial program. The mission of the 
Synthetic Fuel Center is to provide test quantities of special fuels to 
the research projects of the AFUP. The fuels have met defined 
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composition and property objectives or have conformed to assess- 
ments of future fuel composition. These fuels are produced from di- 
verse sources including shale, coal, tar sands, and petroleum stocks 
and have included alcohols and vegetable oils. In the first three 
years of operation, the Center completed the laboratory and pilot 
plant, provided 26 fuels to 11 AFUP projects, and made two pres- 
entations of its work and five roundtable discussions. 


716 (DOE/METC—86/6041) Proceedings of the third 
annual heat engines contractors meeting. Crouse, F.W. Jr. 
(ed.). (USDOE Morgantown Energy Technology Center, 
WV). Aug 1986. 357p. (CONF-860535—). NTIS, PC A16/ 
MF AO1; 1; GPO Dep. File Number DE86001086. 

From 3. annual heat engines contractors’ meeting; Morgan- 
town, WV, USA (6 May 1986). 

The Third Annual Heat Engines Contractors Meeting was 
held May 6-8, 1986, at the Sheraton Lakeview Conference Center 
in Morgantown, West Virginia, and was sponsored and hosted by 
the US Department of Energy (DOE), Office of Fossil Energy, 
Morgantown Energy Technology Center (METC). This annual 
meeting provides a forum for the exchange of information between 
DOE contractors and interested parties, and this year’s meeting was 
attended by 205 individuals from industry, academia, national lab- 
oratories, and other Governmental agencies. Papers have been en- 
tered individually into ERA and EDB. 


717 (DOE/PE/77000—2) Documentation for the per- 
sonal version of the Motor Fuel 

Model. (Energy and Environmental Analysis, Inc., Arling- 
ton, VA (USA)). 3 Dec 1985. Contract AC01-85PE77000. 
37 ML Agee A03/MF A01; 1; GPO Dep. File Number 


D 

As part of an overall effort to increase the access to (and 
control of) analytical models by analysts within the DOE, the MFC 
model was recently reconfigured for use on a personal computer 
(PC). This report briefly summarizes the procedures for installing 
and operating the PC version of the MFC model. Section 2 pro- 
vides an overview of the model framework and methodology. Soft- 
ware installation procedures are discussed in Section 3. Sections 4 
through 10 present the procedures for operating the MFC model 
and outline typical fuel consumption impact analyses that can be 
performed with this tool. 


718 (NP—7750066) Production and gg of or- 


oxygen compounds as fuel extenders. Final report. 
ter a _ Bonn : aaa F.R.)). 1983. 170p. 
German). S (US Sales Only), PC A08/MF AOI. 
File Number DES 7750066 
The report discusses the synthesis and application of oxygen 
compounds as fuel extenders. The selected substances belong to the 
main classes of oxygen compounds, with a certain emphasis on re- 
action products of n-butene and butadiene. About 30 substances 
were investigated for their knock rating after 5% or 10% addition 
to unleaded carburetor fuel with a comparatively low octane 
rating. Apart from the octane rating, interest was also taken in 
other experiments, e.g. the reaction of olefine with formaldehyde 
with substituted 1.4 dioxanes as main products. The survey of 
oxygen compounds suited as motor fuels is supplemented by an in- 
vestigation of fuel parameters such as REID vapour pressure and 
water tolerance, and by a list of bibliographic references for the 
most important of these compounds. 
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REFER ALSO TO CITATION(S) 1127, 2165 


719 bg gy Metallurgy ge one pape 
report for the period 1 po oaey 4 
Schroeder Pedersen, A.; Bilde ll lg J.B. (eds.). 
National Lab., Roskilde (Denmark)). Apr 1986. 93p. NTIS 
(US Sales Only), PC AOS/MF AOl. File Number 
DE86752929. 

The activities of the Metallurgy department at Risoe during 
1985 are described. The work is presented in four chapters: General 
Materials Research, Technology and Materials Development, 
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Chemical and Electrochemical Energy Research and Development, 
and Fuel Elements. A survey is given of the Department's partici- 
pation in international collaboration and of its activities within edu- 
cation and training. A list (with abstracts) of publications and lec- 
tures by the staff during 1985 is included. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 113, 164, 387, 387, 388, 389, 390, 396, 398, 

398, 399, 435, 435, 474, 475, 516, gl L_. i 1066, 1069, 1070, 1070, 
= 1122, 1126, 1143, 1266, 1322, 2562, 2 5, 3054, 
7, 3058, 3058, 3110, 3114, 3114, 3136, 3136 3160 3257 


3056, 3056, 3057, 


bri ecb ag Fracture toughness of 
CIP-HIP (cold isostatic pressed - hot isostatic pressed) beryl- 
lium at elevated temperatures. Final report, 13 May 1980-13 
February 1981. Barker, L.M.; Jones, . (Terra Tek, Inc., 
Salt Lake City, UT (USA)). Apr Apr 1986. ‘25p. (TR—81- 50). 
NTIS, PC A02/MF AO0O1. 

The fracture toughness of CIP-HIP (cold isostatic pressed- 
hot isostatic pressed) beryllium was determined using the short-bar 
fracture-toughness (K/sub IcSB/) method. The K/sub IcSB/ value 
measured was 10.96 MPa x the square root of m at room tempera- 
ture. This falls well within the expected range of 9 to 12 MPa x the 
square root of m as observed from previous fracture toughness 
measurements of beryllium. Toughness increased rapidly between 
400 F and 500 F reaching a value of 16.7 MPa x the square root of 
m at 500 F. 


721 (AD-A—170192/9/XAB) Advanced high tempera- 
ture coating systems beyond current state-of-the-art systems. 
Final technical report, 1 January 1980-31 December 1984. 
Ashary, A.; Meier, G.H.; Pettit, F.S. (Pittsburgh Univ., PA 
(USA). Dept. of Materials Science and Engineering). 15 
Apr 1986. 143p. NTIS, PC A07/MF AO1. 

Alpha-AlkOs; and the SiO. are the two most-effective reac- 
tion-product barriers that can be used to protect alloys from oxida- 
tion at temperatures above 1000 C. The techniques to improve the 
adherence of Al,Os; scales on MCrA1 coating alloys are studied and 
the characteristics of SiO. scales formed on Ni-Si alloys are investi- 
gated. The theoretical aspects of oxide-metal adhesion are examined 
and the factors which affect the adherence of oxide scales in gener- 
al are clearly defined. A critical review of the previously proposed 
mechanisms of the improved scale adherence by active element ad- 
ditions is presented. Experimentally, the effects of small additions 
of yttrium and hafnium on the isothermal and cyclic oxidation be- 
havior of MCrAl type alloys are studied. The base alloys used in 
the study of AlkOs scale adherence were Ni-20wt%Cr-lOwt%Al 
and Co-20wt%Cr-10wt%Al. Both the isothermal and the cyclic ox- 
idation tests were carried out at 1100 C for varying durations. Em- 
phasis is given to the in-situ study of the oxide scale failure process. 
An acoustic-emission (AE) technique was employed for this pur- 
pose. This study indicates that the Al,Os scale failure processes are 
quite different in the doped (i.e. containing oxygen active elements) 
and updoped alloys. Although both yttrium and hafnium can be 
very effective in improving the adherence of Al,Os scales, there are 
some basic differences in their oxidation behavior in alloys. There- 
fore, the optimum conditions for their addition also differ. Alloys in 
the Ni-Si system (5 to 22.5wt% Si) were oxidized in the tempera- 
ture range 900 to 1100 C. 


(AD-A—170494/9/XAB) Unloading-compliance 
and load-drop ansysis of J/eub ic/ test of irradiated 348 
stainless steel. Final technical report. Underwood, J.H.; 
Haggag, F.M.; Reuter, W.G. (Army Armament Research 
and Development Center, Watervliet, NY (USA). Close 
Combat Armaments Center). Jun 1986. 3ip. NTIS, PC 
A03/MF AOl1. 
From 18. symposium on fracture mechanics; Boulder, CO, 
USA (24-27 Jun 1985). 
Procedures for determining J integral fracture toughness 
were applied to load versus load-line displacement data from a 
series of three-point bend specimens of irradiated 348 stainless steel 
tested at 23 and 427 C. ASTM Method E813 for J/sub Ic/ was em- 
phasized, using both unloading-compliance and load-drop measures 
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of crack growth. An effective modulus procedure was included in 
the unloading compliance method using recently published load-line 
displacement results. Two procedures were used for calculating J/ 
sub Ic/ from the J versus unloading compliance crack growth 
plots: the linear-fit procedure from E813 and a power law fit with a 
0.2 mm offset value of J/sub Ic/. Based on the results of these vari- 
ous procedures, conclusions were reached regarding the most-con- 
sistent measures of fracture toughness from these data. Suggestions 
were given regarding the use of effective modulus with unloading 
compliance measurement of crack growth and the limitations of the 
load-drop method for measuring crack growth. 


723 (AECL—8636) Suppression of stainless steel corro- 
sion in CAN-DECON decontamination with ferric complexes. 
Torok, J.; Tapping, R.L.; Barry, B.J.; Davidson, R.D. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Apr 1985. 17p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703985. 

Laboratory scale CAN-DECON decontamination tests were 
conducted with both low and high concentrations of ferric com- 
plexes. Increasing ferric complex concentrations from 15 mg/kg to 
110 mg/kg resulted in about two orders of magnitude reduction in 
corrosion of chromium containing alloys and the elimination of 
copper redeposition at the expense of slightly lower decontamina- 
tion effectiveness. A model is proposed to explain the observed cor- 
rosion inhibition process. The results of these experiments help to 
explain some anomalies between previous tests and applications and 
suggest that the control of ferric complex concentration should be 
part of a corrosion control program in CAN-DECON applications. 


724 (AECL—8831) Creep and growth of Zr alloys as 
determined from the bending of ion irradiated cantilever 
beams. Parsons, J.R.; Hoelke, C.W. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Jun 1985. 27p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86703949. 

Ion irradiation of Zr and Zr alloy cantilever beam specimens 
results in a deflection of their free end which is dependent on met- 
allurgical structure and ion fluence. This deflection can be correlat- 
ed with growth and creep measurements performed on neutron ir- 
radiated specimens. In this report, the dynamic response of an ion- 
irradiated cantilever beam and the eventual saturation of its deflec- 
tion is described in terms of current concepts of creep and growth. 
The experimental technique seems capable of generating a great 
deal of useful information in a technologically significant area. Re- 
sults are presented for Zr, Zircaloy-2, Zr-2.5 wt percent Nb and 
Excel cantilever beams, ion-irradiated at 314°K. 


725 (BNL—38639) Disclinations and magnetism in rare 
earth-transition metal hard magnets. Watson, R.E.; Mela- 
mud, M.; Bennett, L.H. (Brookhaven National Lab., Upton, 
NY (USA). Physics Dept.; National Bureau of Standards, 
Washington, DC (USA)). 1986. Contract AC02-76CH00016. 
llp. (CONF-861111—7). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87001373. 

From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 

An important class of magnets, involving rare earth and 3d 
transition metals and sometimes metalloids, includes NdeFe1.B and 
Nd2Fei7. We have noted a correlation between the local site mag- 

/netism in these two compounds and whether those sites lie on nets 
of so-called major ligands or disclinations, i.e., bond lines shared by 
six common nearest neighbors. We propose that a criterion for 
choosing candidate alloys with strong 3d moments is the occur- 
rence of such disclination nets. We have developed a computer pro- 
gram for the calcu.ation of these nets, and using this, several struc- 
tures having 3d sites with this characteristic have been found. 


726 (CONF-860421—65) Radiation-induced segregation 
in HT-9 martensitic steel. Clausing, R.E.; Heatherly, L.; 
Faulkner, R.G.; Rowcliffe, A.F.; Farrell, K. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.; 
Loughborough Univ. of Technology (UK). Dept. of Materi- 

Engineering and Design). 1986. Contract ACO05- 
840R21400. 14p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87000398. 
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From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Miniature notched-bar specimens of normalized and tem- 
pered HT-9 were neutron irradiated to ~13 dpa and broken at 
liquid nitrogen temperatures in a UHV chamber. Fracture surfaces 
were analyzed using scanning Auger electron spectroscopy. Fol- 
lowing irradiation at 410°C, the fracture surface contained a small 
number of large relatively smooth facets, which are thought to be 
prior austenite grain boundaries. Strong segregation of Ni, Cr, Si, 
and P was detected at these surfaces, the remainder of the fracture 
surface showing no evidence of segregation. At irradiation tempera- 
tures of 520° and 565°C, there was relatively little segregation and 
none was found in thermal controls. 


727 (CONF-860594—9) Microstructural evaluation of 
Fe-3Cr-1.5Mo-0.1V thick-section electron beam welds. Vitek, 
J.M.; Packan, N.H.; David, S.A. (Oak Ridge National Lab., 
TN (USA)). 19 May 1986. Contract AC05-840R21400. 6p. 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86014635. 

From ASM international trends in welding research meeting; 
Gatlinburg, TN, USA (18 May 1986). 

The iron-base alloy 3Cr-1.5Mo-0.IV is intended to be used 
for high-temperature applications. The feasibility of welding heavy- 
section plates (102-mm thick) of this alloy by high-power, electron- 
beam welding was investigated. An evaluation of the mechanical 
properties of these welds, reported in a companion study, indicated 
that electron-beam welding is an attractive process for joining this 
type of alloy. The present study is concerned with the evaluation of 
the weld and heat-affected zone (HAZ) microstructures by means 
of optical and electron microscopy. The weld and immediately sur- 
rounding HAZ structures are bainitic with thin areas of retained 
austenite between the bainite laths. Further away from the weld, 
the HAZ structures consist of bainite and proeutectoid ferrite and 
correspond to a drop in the microhardness, which goes through a 
minimum. Beyond the minimum, the HAZ structure is tempered 
bainite. The various structures observed can be related to the maxi- 
mum temperature experienced during the welding cycle and its re- 
lationship to the A/sub cl/ and A/sub c3/ temperatures of the 
alloy. Except for the small region containing bainite plus ferrite, the 
structures throughout and weld and HAZ are basically bainite tem- 
pered to various stages; these variations can be eliminated by a 
proper post-weld heat treatment. 


728 (CONF-860605—29) Comparison of the relative 
importance of helium and vacancy accumulation in void nucle- 
ation. Stoller, R.E.; Odette, G.R. (Oak Ridge National Lab., 
TN (USA). Metals and Ceramics Div.; California Univ., 
Santa Barbara (USA). Dept. of Chemical and Nuclear Engi- 
neering). Jun 1986. Contract AC05-840R21400. 35p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87000230. 

From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

Void nucleation in irradiated austenitic stainless steels gener- 
ally requires the presence of either residual or transmutant gases. 
Classical nucleation rates are much too low to account for the 
number of voids observed at temperatures greater than about 
450°C. An alternate path is generally believed to be responsible for 
void formation; viz. the growth of gas-stabilized bubbles until they 
reach a critical size beyond which further gas accumulation is not 
required to promote growth. Two limiting paths can be envisioned 
for void nucleation on a population of sub-critical helium/vacancy 
clusters; one is limited to growth by helium accumulation along and 
the other to growth by stochastic fluctuations in the vacancy accu- 
mulation. As bubbles approach the critical size, stochastic processes 
could begin to contribute to the void nucleation rate. A comparison 
is made of nucleation rates along these two limiting paths as a func- 
tion of the gas content of the clusters. 


729 (CONF-860605—30) Tensile and fracture proper- 
ties of EBR-II]-irradiated V-15Cr-5Ti containing helium. 
Grossbeck, M.L.; Horak, J.A. (Oak Ridge National Lab., 
TN (USA). Metals and Ceramics Div.). 1986. Contract 
ACO05-840R21400. 38p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE87000229. 
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From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

The alloy V-15Cr-5Ti was cyclotron-implanted with 80 
appM He and subsequently irradiated in the Experimental Breeder 
Reactor (EBR-II) to 30 dpa. The same alloy was also irradiated in 
the 10, 20, and 30% cold-worked conditions. Irradiation tempera- 
tures ranged from 400 to 700°C. No significant effects of helium on 
mechanical properties were found in this temperature range al- 
though the neutron irradiation shifted the temperature of transition 
from cleavage to ductile fracture to about 625°C. Ten percent cold 
work was found to have a beneficial effect in reducing the tenden- 
cy for cleavage fracture following irradiation, but high levels 
(20%) were observed to reduce ductility. Still higher levels (30%) 
improved ductility by inducing recovery during the elevated-tem- 
perature irradiation. Swelling was found to be negligible, but preci- 
Pitates - titanium oxides or carbonitrides - contained substantial cav- 
ities. 


730 (CONF-860605—32) Dislocation evolution in Fe- 
10% Cr. Horton, L.L.; Bentley, J. (Oak Ridge National 
Lab., TN (USA). Metals and Ceramics Div.). 1986. Con- 
tract AC05-840R21400. 26p. NTIS, PC A03/MF A0Ol; 1; 
GPO Dep. File Number DE87000228. 

From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

The dislocation microstructure found in the binary ferritic 
alloy, Fe-10% Cr, has been characterized for damage levels ranging 
from 0.3 to 100 dpa. The specimens were irradiated at 850°K with 

a “triple beam” of HE*, D*, and 4 MeV Fe** ions. Transmission 
dts microscopy revealed that dislocation loops were dominant 
in the dislocation microstructure from 0.3 to 3 dpa. At 0.3 dpa the 
loops were round to slightly rectilinear in shape, whereas at higher 
doses the majority of the loops had a convoluted shape that indicat- 
ed preferential growth in the <110> directions. Analyses showed 
that ll of the loops at low doses and the convoluted loops at 3 dpa 
were near-edge interstitial loops with b = a<100>. At 3 dpa, 
round interstitial loops with b = a/2<111> were also observed. 
Network segments with b = a/2<111> were found at the inter- 
section of a<100> and a/2<111> loops. At damage levels great- 
er than 10 dpa, the structure consisted of a coarse distribution of 
network segments along with a few loops with b = a/2<111>. At 
30 and 100 dpa a relatively low dislocation density, < 10* m=? 
was found. The effects of segregation on the observed dislocations 
and the implications of the observations on the current understand- 
ing of dislocation evolution and damage mechanisms in ferritic ma- 


731 (CONF-860953—2) Cascade diffusion theory of 
displacement-induced point defect concentration and flux fluc- 
tuations. Mansur, L.K.; Brailsford, A.D.; Coghlan, W.A. 

(Oak Ridge National Lab., TN (USA). Metals and Ceramics 
Div.; Ford Motor Co., Dearborn, MI (USA); Arizona State 
Univ. Tempe (USA). Dept. of Mechanical and A 

1986. Contract AC05-840R21400. lip. Ss, 

PC PC AGM A01; 1; GPO Dep. File Number DE87000879. 

From International conference on vacancies and interstitials 
in metals and alloys; Berlin, F.R. Germany (14 Sep 1986). 

A theoretical approach, which has been developed to assess 
the fluctuations in point defect concentrations and fluxes to sinks 
that are induced by the production of point defects in spatially and 
temporally discrete cascades, is summarized. Solutions for cascade 
dissipation are outlined for the case where cascades occur in a ho- 
mogeneous lossy medium as well as for the more involved geome- 
tries where cascades occur in the presence of a nearby dislocation 
or cavity. By superposition of solutions representing discrete cas- 
cades under conditions of interest, time profiles of point defect con- 
centrations and fluxes are generated. The profiles exhibit extreme 
fluctuations. Continuum rate theory results arise by applying limits 
and approximations to cascade diffusion theory. Application of the 
theory to microstructural processes shows that property changes, 
especially creep are affected by the fluctuations. 


36 MATERIALS 
3601 Metals And Alloys 


732 (CONF-861043—2) Dislocation free zone model of 
fracture under reverse loading. Chang, S.J.; Ohr, S.M. (Oak 
Ridge National Lab., TN (USA). Engineering Techno logy 


Dive State Univ. of New York, Stony Brook (USA). 
of Materials Science and ). 1986. Contract 
AC05-840R21400. 22p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000401. 

From 3. nonlinear fracture-mechanics symposium; Knoxville, 
TN, = 


6 Oct 1986). 

i Cie pened iin anclladin wt cibeanian 
free zone (DFZ) between a crack tip and its plastic zone is closely 
related to the condition for dislocation emission from the crack tip. 
The local stress intensity at the crack tip is shielded by the disloca- 
tions in the plastic zone from the applied stress and, therefore, its 
magnitude is reduced. Upon unloading, the existing dislocations 
serve to increase the magnitude of the reversed local stress intensity 
as a result of anti-shielding from the applied stress intensity. We 
have examined the effect of reverse loading and anti-shielding on 
the local stress intensity, the size of DFZ and the associated distri- 
bution functions of dislocations. It is shown in the numerical results 
that during reverse loading two distinct equilibrium distributions of 
dislocations are possible. The true distribution can be selected from 
the two if the local stress intensity factor is limited by the reversed 
critical stress intensity factor for dislocation emission -K/sub g/. 
The negative dislocations thus generated lead to crack growth for 
specimen subject to reverse loading or cyclic loading. 
733 pe on ne tg Slater-Pauling curve: first 
principles calculations of the moments of Fe/sub 1-c/Ni/sub 
c/ and V/sub 1-c/Fe/sub c/. Johnson, D.D.; Pinski, F.J.; 
Staunton, J.B. (Oak Ridge National Lab., TN (USA). 
Metals and Ceramics Div.; Bristol Univ. (UK). H.H. Wills 
Physics Lab.; Cincinnati Univ., OH (USA). 
ics; Warwick Univ., Coventry (UK). Dept. of 
1986. Contract AC05-840R21400. 17p. NTIS, PC A 02/MF 
A01; GPO Dep. File Number DE87000747. 

From Conference on magnetism and magnetic materials; Bal- 

timore, MD, USA (17 Nov 1986). 

We have performed of the electronic structure 

of the random substitutional alloys Fe/sub 1-c/Ni/sub c/ and V/ 
sub 1-c/Fe/sub c/ using the spin-polarized, self-consistent KKR- 
CPA method. This is a first principles method based on spin density 
functional theory and a local spin density approximation for the ex- 
Gaimmehaaiinte eae Waris Pods 1-c/Ni/sub c/, a 
range of volumes were considered for 0.25 < c < 1.0, and it was 
found that the moments are sensitive to the volume in the Fe-rich 
alloys near the INVAR concentration. In bcc V/sub 1-c/Fe/sub c/ 
, we find the average moments to decrease linearly with vanadium 
concentration (in the Fe-rich alloys) and the vanadium moment to 
be anti-parallel to the iron moment. The moments vanish when the 
vanadium concentration becomes greater than 0.7 which is in good 
agreement with experiment. In V/sub 1-c/Fe/sub c/, in contrast to 
bec Fe/sub 1-c/Ni/sub c/, the bonding-antibonding “valley” of the 
minority density of states (in which the Fermi level is pinned) per- 
sists over a wide range of concentrations. 


(EGG-M—27986) Catalytic hydrogenation activity 
je» a ZrNi; intermetallic alloy. Wright, R.B.; Jolley, J.G.; 
Owens, M.S.; Cocke, D.L. (Idaho National Engineering 
Lab., Idaho Falls (USA); EG and G Idaho, Inc., Idaho 
Falls pry Ses Texas A and M Univ., College Station (USA). 
(CONT try). 1986. Contract AC07-761D01570. 16p. 
NE ScIOIS NTIS, PC A02/MF AO1; 1; GPO Dep. 
Ge Number DE87001435. 

From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 

The catalytic hydrogenation activity of a ZrNis intermetallic 
alloy has been determined and has been found to be more active 
than either pure Ni or Pt for the hydrogenation of ethylene to 
ethane. The ZrNis, prepared by arc melting, was powdered and 
sieved (-200, +325 mesh) and tested in a microcatalytic reactor. Ni 
and Pt were also studied. Results indicate that from 30 to 120°C 
the relative hydrogenation activities are ZrNis > Pt > Ni for this 
reaction. Over this temperature range the apparent activation ener- 
gies were found to be: ZrNis = 7.1 kcal/mole; Pt = 11.5 kcal/ 
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mole; and Ni = 7.0 kcal/mole. Above ~ 100°C the activity of the 
ZrNis begins to decline (as does that of Pt from previous studies). 
Upon pretreating the ZrNis in an O2/He stream at 400°C for two 
hours followed by a two-hour treatment in He at 400°C the activity 
increased and the apparent activation energy decreased to 0.75 
kcal/mole. A further treatment at 550°C caused the apparent acti- 
vation energy to decrease to 0.40 kcal/mole. Both of these Q: treat- 
ments also resulted in an enhanced stability of the alloy with regard 
to its time-on-stream activity and in its activity temperature maxi- 
mum being extended to ~ 140°C. The catalytic activity of ZrNis is 
due to an O2 induced decomposition into a NiO/ZrO2 mixture re- 
siding on an inner core of ZrNis alloy. Upon reduction the active 
catalyst is reduced Ni dispersed on ZrO2 which, in turn, is present 
as a thin film on the ZrNis core. 


(EGG-M—28086) XPS and Auger studies of se- 
lected Zr/Ni intermetallic alloy catalysts. Wright, R.B.; Han- 
kins, M.R.; Owens, M.S.; Cocke, D.L. (EG and G Idaho, 
Inc., Idaho Falls (USA); Texas A and M Univ., College 
Station (USA). Dept. of Chemistry). 1986. Contract ACO07- 
761D01570. 18p. (CONF-861019—9). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87001434. 

From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 

Various intermetallic alloys of Zr/Ni have been studied with 
regard to their surface compositions using Auger and XPS spec- 
troscopies as a function of elevated temperature exposure to hydro- 
gen and oxygen gas. ZrNis, ZrzNi7, ZrNis, ZrNi and Zr2Ni, pre- 
pared by arc melting, were studied either as powders or as slices of 
the arc melted sample button. The elevated temperature treatments 
were chosen to duplicate the sample treatment these alloys received 
prior to catalytic hydrogenation. The alloys were sequentially ana- 
lyzed with XPS and/or Auger techniques after the following repre- 
sentative treatment cycle: As-prepared; 400°C He; 400°C O.; and a 
final 400°C Hz exposure. In general, the as-prepared alloys are de- 
pleted in nickel at the surface (as compared to the bulk) and the 
alloys have been decomposed into a mixed Ni (or NiO) and ZrO, 
surface layer residing on the bulk alloy. After the elevated tempera- 
ture He treatment the NiO (if present) is reduced to Ni (>200°C) 
and additional ZrO2 is formed. Elevated temperature O2 treatment 
causes additional Ni to segregate to the surface and form NiO 
(>200°C), which is reduced to Ni after the final 400°C Hg treat- 
ment. After this general sequence of treatments, three alloys (ZrNis, 
Zr2Niz, and Zr2Ni) were found to have greater Ni surface concen- 
trations than their corresponding bulk composition. These results 
follow the measured catalytic hydrogenation of ethylene to ethane 
activities which indicate that the higher the surface nickel concen- 
tration the greater the catalytic hydrogenation activity. 


(EIR—593) Coincidence orientations of grains in 
meen materials. Grimmer, H.; Warrington, D.H. (Eid- 
enoessisches Inst. fuer Reaktorforschung, Wuerenlingen 
(Switzerland)). Jun 1986. 32p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86703946. 

The connection between the rotation matrix in hexagonal 
lattice coordinates and an angle-axis quadruple is given. The multi- 
plication law of quadruples is derived. It corresponds to multiply- 
ing two matrices and gives the effect of two successive rotations. 
The relation is given between two quadruples that describe the 
same relative orientation of two lattices due to their hexagonal 
symmetry; a unique standard description of the relative orientation 
is propesed. The restrictions satisfied by rotations generating coin- 
cidence site lattices (CSLs) are derived for any value of the axial 
ratio rho = c/a. It is shown that the law for cubic lattices, where 
the multiplicity SIGMA of the CSL was equal to the least common 
denominator of the elements of the rotation matrix, does not always 
hold for hexagonal lattices. A generalisation of this law to lattices 
of arbitrary symmetry is given and another, quicker method to de- 
termine SIGMA for hexagonal lattices is derived. Finally, conven- 
ient algorithms are described for determining bases of the CSL and 
the DSC lattice. 
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737 (EPRI-NP—4754) Localized electrochemical cor- 
rosion of nickel-based alloys. Final report. Isaacs, H.S.; Oye- 
leye, O.; Davidson, M.; Dudek, D.; Hatton, T.A.; Tester, 
J.W.; Helling, R.K.; Erickson, J.C. (Brookhaven National 
Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CH00016. 78p. NTIS, PC AO5/MF A0Ol1 - Research Re- 
ports Center Box 50490, Palo Alto, CA 94303; 1; GPO Dep. 
File Number DE87000546. 

The technique of monitoring open-circuit potential over time 
to study pitting corrosion of Alloy 600 was demonstrated at 95°C. 
Chloride ion and oxygen levels were varied to determine the condi- 
tions required for pit initiation and propagation at 25°C and 95°C. 
Without applied potential pitting was not observed at 25°C in solu- 
tions of up to 2.6 M NaCl. At 95°C pit initiation occurred above 
0.22 M NaCl for a nitrogen sparged system, 0.042 M NaCl for a 
contaminated air sparged system and 0.059 M for an O2 sparged 
system. At 95°C initiation followed by propagation was observed at 
0.22 M, 0.12 M and 0.11 M NaCl for the Ne, air and O2 sparged 
systems, respectively. A theoretical model, using a hemispherical 
pit geometry and transport based on the Nernst-Einstein equation, 
was developed to predict changes in ion concentration, current and 
pit size. For a pit with an initial radius of 100 A, a fixed potential 
difference of 0.5 V and constant ionic diffusivities on the order of 
10-5, cm?/sec, the model predicts that the solution within the pit 
will ‘become saturated with metal chloride within 2 x 10~7 seconds. 
The current density increases exponentially with time and reaches a 
maximum value of 7.2 x 10* A/cm? at the point of saturation. 


738 (EPRI-NP—4802) Evaluation of environmental ef- 
fects on intergranular attack of Alloy 600. Final report. 
Connor, W.M.; Smith-Magowan, D.; Economy, G.; Kunig, 
R.H.; Aspden, R.G. (Westinghouse Electric Corp. .» Pitts- 
burgh, PA (USA). Research and Development Center). Sep 
1986. 150p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920018. 

Parametric studies of laboratory initiated intergranular attack 
(IGA) in mill annealed Alloy 600 were conducted in advance of re- 
medial action testing. In isothermal capsule tests an increase in test 
temperature from 600 to 650°F and, to a lesser extent, an increase 
in caustic concentration from near 10 to 50 weight percent en- 
hanced IGA. The possibility that mildly alkaline silicates could 
concentrate in a superheated crevice and cause IGA was investigat- 
ed. Vapor pressure measurements did not identify a composition of 
silicates that could concentrate. Exposures of capsules to organic 
solutions (sodium-acetate, sodium-phenoxide, and sodium formate) 
at 610°F for 180 days did not produce noticeable IGA or stress 
corrosion cracking (SCC). However, stressed C-rings exhibited 
IGA and SCC in the last two, less stable environments but not in 
the sodium-acetate solution. In superheated crevice experiments 
near 610°F, chemical additions were made of 10 ppM sodium car- 
bonate or of sodium hydroxide plus potassium hydroxide. At the 
top of the tubesheet crevice, denting was observed for both envi- 
ronments as a consequence of caustic corrosion of the tubesheet. 
The denting rate was much higher for carbon steel than for A508 
low alloy steel tubesheets. IGA rates were the highest near the 
bottom of the tubesheet crevice. Increasing the tubesheet tempera- 
ture to 650°F and packing the crevices with chromium oxide, ef- 
fected similar amounts of denting, but enhanced SCC and IGA. 
IGA rates up to 47.4 mpy were obtained, which could be suitable 
for remedial action testing. Such IGA rates are comparable to those 
obtained in Alloy 600 capsules at 650°F using the most aggressive 
environment of caustic plus chromium oxide. Neither sulfur con- 
tamination nor hydrogen markedly influenced the IGA rates. An 
attempt to remove crevice deposits with the EPRI crevice cleaning 
solvent was partially effective. 29 refs., 41 figs., 36 tabs. 


739 (HEDL-SA—3044-FP) Correlation of yield 
strength with irradiation-induced microstructure in AISI 316 
stainless steel. Simons, R.L.; Hulbert, L.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Oct 
1985. Contract AC06-76FF02170. 40p. (CONF-840604—37). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87000518. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 
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Improvements in the correlation of radiation-induced change 
in yield strength in AISI 316 stainless steel with microstructure 
were made by re-examining the role of short-range obstacles. Ef- 
fects due to the size of the obstacles relative to their spacing and 
shape of the obstacles were applied. The concept of shearing the 
precipitates instead of bowing around them was used to explain the 
effects of precipitate hardening. It is concluded that large changes 
in yield strength may be produced in high swelling materials. Voids 
will dominate the hardening at high dpa. The increase in hardening 
will depend on the diameter of the voids even though the swelling 
in the material is the same. Precipitate hardening at high fluence 
(>15 dpa) make a significant contribution for irradiation tempera- 
tures above 500°C. 


740 (HEDL-SA—3408-FP) Influence of order-disorder 
transformations on the swelling of 85Ni-15Cr nichrome alloy. 
Garner, F.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Oct 1985. Contract AC06- 
76FF02170. 15p. (CONF-860421—66). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000244. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The binary alloy 85Ni-15Cr swells during neutron irradiation 
in a manner that is quite unrepresentative of either simple austenitic 
alloys or pure nickel. The nickel-chromium system is known to ex- 
hibit ordering out of reactor and this alloy was used to test the con- 
cept that alloys which develop order exhibit lower swelling rates. 
Chromium additions appear to depress swelling in nickel initially 
but also appear to suppress the tendency for swelling to saturate at 
high exposure. Below a transition temperature near 540°C the 
swelling is relatively sluggish and is quite insensitive to irradiation 
temperature. Above the transition temperature the swelling behav- 
ior is more complex but typical of austenitic alloys. The swelling 
transition temperature is thought to be related to the critical tem- 
perature for order-disorder transformation. 


741 (IC—86/62) Image force modified dislocation dis- 
tribution in a cracked finite width material. Liu, S.; Xiong, 
L.Y.; Lung, C.W. (International Centre for Theoretical 
Physics, Trieste (Italy); Academia Sinica, Shenyang (China). 
Inst. of Metal Research). May 1986. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87700016. 

The equilibrium distribution of dislocations in the plastic 
zone at the crack tip of a finite width specimen is analyzed, where 
the image force of dislocations is involved. A comparison is made 
with the relative infinite medium case. It is found that there exists a 
maximum asub(c) for the applied stress level a and the critical 
value asub(c) is for the plastic zone size a. As a<asub(c), or 
a<asub(c), the effect of the image force of dislocations makes the 
plastic zone larger. The material seems to be more ductile than a 
crack in infinite medium. As a>asub(c), the yielding process across 
the ligament takes place. This result of calculation qualitatively 
agrees with the positron annihilation experiment published before. 8 
refs, 6 figs. 


742 (INIS-BR—511) Aspects of plasma cutting in AISI 
321 stainless steel. Souza Barros, I. de; Cardoso, P.E. (Asso- 
ciacao Brasileira de Soldagem, Sao Paulo; Centro de Desen- 
volvimento da Tecnologia Nuclear, Belo Horizonte 
(Brazil)). Oct 1985. 17p. (In Portuguese). (CONF-8510361— 
1). NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86703947. 

From 1. Ibero American Welding congress; 6. Latin Ameri- 
can Welding congress; 11. national meeting of welding technology; 
Rio de Janeiro, RJ, Brazil (20 Oct 1985). 

The utilization of plasma cutting process in AISI 321 stain- 
less steel heavy plates for fabricating nozzles for nuclear reactors 
was evaluated. The effect of current, electric potential and cutting 
speed are studied. The superficial irregularity and the microstruc- 
ture of the zone affected by the cut were analyzed by measure- 
ments of roughness, optical metallography and microhardness. 
(.G.,). 
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743 (INIS-BR—512) Evaluation of the TIG welding 
mechanical behavior in AISI 316 tubes for fuel rods. Bitten- 
court, M.S.Q.; Carvalho Perdigao, S. de. (Associacao Brasi- 
leira de Soldagem, Sao Paulo; Instituto de Engenharia Nu- 
clear, Rio de Janeiro (Brazil); Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Pro; de Pos-graduacao de Engen- 
haria). Oct 1985. 16p. fin Sa me (CONF-8510361—3). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86703950. 

From 1. Ibero American Welding congress; 6. Latin Ameri- 
can Welding congress; 11. national meeting of welding technology; 
Rio de Janeiro, RJ, Brazil (20 Oct 1985). 

The effect of service temperature, the mechanical resistance 
and the creep behaviour of a steel which is intended to be used as 
fuel rods in Nuclear Reactors was investigated. The tests were per- 
formed in seamless tubes of austenitic stainless steel, AISI 316, 20% 
cold worked, TIG welded. 


744 CINIS-BR—513) Fracture of welded 
ee eee ee S.M.B. da; 
Bastian, F.L.; Pope, A.M. (Associacao Brasileira de Solda- 
gem, Sao Paulo; Instituto de Engenharia Nuclear, Rio de 
Janeiro (Brazil); Rio de Janeiro Univ. (Brazil). Coordenacao 
dos Programas de Pos-graduacao de Engenharia; PETRO- 
BRAS, Rio de Janeiro (Brazil). Centro de Pesquisas). Oct 
1985. 16p. (in Portuguese). (CONF-8510361—4). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86703951. 
From 1. Ibero American Welding congress; 6. Latin Ameri- 
can Welding congress; 11. national meeting of welding technology; 
Rio de Janeiro, RJ, Brazil (20 Oct 1985). 

The fracture toughness of the different regions of welded 
joints of a high strength low alloy steel, Niocor 2, was evaluated at 
different temperatures and compared with the toughness of the base 
metal. The studied regions were: the weld metal, fusion boundary 
and heat affected zone. The welding process used was the manual 
metal arc. It is shown that the weld metal region has the highest 
toughness values. 


745 (INIS-BR—514) Microstructure characterization 
of HAZ of a vanadium steel. Ferrante, M. (Associacao Brasi- 
leira de Soldagem, Sao Paulo; Sao Carlos Univ. (Brazil). 
Dept. de Engenharia de Materiais). Oct 1985. 13p. (In Por- 
tuguese). (CONF-8510361—2). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86703948. 

From 1. Ibero American Welding congress; 6. Latin Ameri- 
can Welding congress; 11. national meeting of welding technology; 
Rio de Janeiro, RJ, Brazil (20 Oct 1985). 

Transmission electron microscopy was employed to charac- 
terize the HAZ of WSTE 51 steel welded under various heat imput 
levels. Besides microstructure, observations included V(C,N) pre- 
cipitation and post weld heat treatments effect. 


746 ee pp vp) Zirconium project 
General 


at IPEN-CNEN/SP. aspects. Paschoal, 
J.O.A. (Instituto de sence Baergetices e Nucleares, Sao 
Paulo, Brazil). 1986. (in Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Metallic zirconium is practically insubstitutable in the nucle- 
ar fuel cycle due to its nuclear, chemical and mechanical properties. 
As a result of the important position of Zr in the nuclear industry, 
IPEN-CNEN/SP is developing a programme with the aim to 
obtain the knowhow about zirconium technology. The general as- 
pects of this programme which consists in the first stage, the obten- 
tion of nuclear grade Zr (with Hf < 100 ppm) and in the second 
stage the obtention of metallic zirconium are discussed. 


747 (INIS-BR—537-Vol.1, pp vp) Material and weld- 
ing development of anchor plates to build nuclear power plant 
by blue arc process. Gibelli, CE. (NUCLEN, Rio de Janei- 
ro, Brazil). 1986. (In Portuguese). NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE87700030. (CONF- 
860343—Vol.1). 
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From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

To build nuclear power plants, anchor plates are plenty 
used. These anchor plates serve as a system with the purpose to fix 
many heavy components or a simple stair. Considering the necessi- 
ty of element fabrication fastly, with reasonable economy and qual- 
ity, the arc study welding process (blue arc) was used. A special 
development of the material concept as well as a welding proce- 
dure and a subsuppliers qualification of the raw material was neces- 
sary. 






748 St RB pp vp) Creep tests of AISI 
316 stainless steel irradiated by alpha particles of 28 MeV. 
Segura, E.; Lucki, G. rtd de Pesquisas Energeticas e 
Nucleares, "Sao Paulo, Brazil). 1986. (In Portuguese). NTIS 
(US Sales Only), PC A19/MF AOI. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

He-embrittlement effect in AISI 316 SS type throught creep 
tests performed with annealed and cold worked thin specimens is 
analized. Measurements were carried out at 700 and 750°C, stress 
of 100 MPa in vacuum better than 10-5 torr. The He-implantations 
were made with the cyclotron CV-28 IPEN-CNEN/SP. Using an 
alpha-particle beam of 28 MeV, with concentration of 26 appm. 
From the valves of rupture deformation, epsilon sub(R), and rup- 
ture time, t sub(R), it was verified that He had a great effect on the 
operational life and ductility of this material. 


749 (INIS-BR—537-Vol.1, pp vp) Influence of 
vacuum anealling in mechanical properties of high pure poly- 
crystalline niobium with and without neutronic irradiation. 
Monteiro, W.A.; Andrade, A.H.P. de. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Electron been melted Niobium specimens, 96% reduction in 
area by rolling were annealed at 1150°C for 2 hours in two kinds of 
vacuum atmospheres, static and dynamic vacuum. In the treatment 
in static vacuum the specimens are scaled under vacuum in quartz 
capsules. In dynamic vacuum the specimens are treated in a contin- 
uum operation vacuum system. Both vacuum are better than 107° 
torr. Some of these specimens were irradiated with fast neutrons (E 
> = 0,1 MeV) at 140°C to a fluence of 1.3 x 10'* n/cm* The me- 
chanical properties of 5 lots were compared (a) the original cold- 
rolled state (b) cold-rolled annealed in static vacuum (b’) cold- 
rolled annealed in static vacuum and irradiated, (c) cold-rolled, an- 
nealed in dynamic vacuum (c’) cold-rolled, annealed in dynamic 
vacuum and irradiated. Tensile tests were done in sub-size speci- 
mens. 


750 (INIS-BR—537-Voi.1, Als vp) Influence of ther- 
mal treatment in embrittlement of maraging steels. Andrade, 
A.H.P. de; Ferreira, P.I.; Monteiro, W.A. (Instituto de Pes- 
— Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In 

ortuguese). NTIS (US Sales Only), PC A19/MF AO1. File 
Meader DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Maraging steels show high mechanical strength and good 
fracture toughness. However, during thermal or thermal-mechani- 
cal treatments, these steels may become embrittled due to the pre- 
cipitation of titanium carbonitrides films on the grain boundaries of 
previous austenite; as a consequence intergranular fracture takes 
place; The phenomenon is critically reviewed in this work and its 
effect in hot-processing of metals is emphasized. As example, initial 
experimental results are presented. 


2 and 4 Zircaloys in air a 


A.C.; Goncalves, Z.C. (Instituto de Engenharia Nuclear, 
Rio de Janeiro, Brazil). 1986. (In Puceanaees NTIS (US 
Sales Only), PC A19/MF AO01. File Number DE87700030. 
(CONF-860343—Vol.1). 


751 (INIS-B gM 1, pp vp) Corrosion kinetic of 
t high temperatures. 





Goncalves, - 
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- From 1. 
Brazil (17 Mar 1986). 

The corrosion results of 2 and 4 Zircaloys obtained in a ther- 
mal balance between 500 and 850°C are discussed based on the 
model of ‘reduction of diffusion path’. The behaviour of both alloys 
has shown almost similar in this interval of temperature, proving 
that the corrosion is processed by an identical kinetic mechanism. It 
is still analysed the formation of superposed layer of porous oxide 
and the possible influence of the oxygen partial pressure in inver- 
sion velocities between 750 and 800°C. 


congress on nuclear energy; Rio de Janeiro, 


752 (INIS-BR—537-Vol.1, pp yp) Neutronic irradia- 
tion effect in FeNi alloys, observed by magnetic measure- 
ments. Sciani, V.; Lucki, G. (Instituto de P "1n Portupeee. 
ticas e Nucleares, Sao Paulo, Brazil). 1986. (In Portu; — 
NTIS (US Sales Only), PC A19/MF AOl. File 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In this work some aspects of radiation damage are analysed 
through the influence of neutron irradiation on magnetic properties 
of FeNi alloys. The main points emphasized are: radiation enhanced 
diffusion, determination of the activation energy for diffusion proc- 
ess and vacancies supersaturation, which is an important parameter 
from technological point of view and a necessary condition for the 
void formation. 


753 (INIS-mf—10501, pp 168-174) Filler materials for 
weldings in WWER-1000 nuclear power plants. Matousek, K. 
(Zelezarny A. Zapotockeho, Vamberk, Czechoslovakia). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF AOI. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

During preparations for welding of components of nuclear 
power plants with WWER-1000 reactors it was necessary to intro- 
duce manufacture of steels which had so far not been used in 
Czechoslovakia, namely of steels for the core material of electrodes 
and for wires designed for mechanized welding. For welding in the 
reactor core these were ferritic-perlite steels with high demands on 
purity. Also introduced was the manufacture of two types of aus- 
tenitic steels for welding purposes. Briefly discussed are problems 
of wires for submerged-arc welding, TIG welding and electroslag 
welding, of strips for overlaying with corrosion-resistant layers, and 
of fluxing agents and electrodes for manual arc welding. (Z.M.). 


754 (INIS-mf—10501, pp 175-180) Metallurgical as- 
pects of weldability of steels for WWER-1000 nuclear power 
plants. Hrivnak, I.; Pilous, V. (Vyskumny Ustav Zvaracsky, 
Bratislava, Czechoslovakia; Vysoka Skola Strojni a Elektro- 
technicka, Plzen, Czechoslovakia). 1984. (In Czech). NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Steel 1ISKh2NMFA is designated for the WWER-1000 reac- 
tor pressure vessel; for the primary circuit pipes, the pressurizer 
and other vessels, steel 1OGN2MFA is used. These steels were 
tested for weldability and for optimal chemical composition. The 
most important results are given graphically. The tests showed that 
these types of steel are of very good quality because apart from 
high strength values they showed good plasticity also in the area of 
welded joints and sufficient resistance against brittle fracture. 
(Z.M.). 


755 (INIS-mf—10501, pp 181-184) Comparison of re- 
sidual stress in welded joints of different types. Kupka, I. 
(Skoda, Plzen, Czechoslovakia. Zavod Energeticke Strojir- 
enstvi). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 
From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 
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The technology was tested on test plates of various types of 
welds which may be used for welding pressure vessels of WWER- 
1000 reactors. Four types of welded joints were included in the 
tests, prepared by electroslag welding, manual arc welding, auto- 
matic submerged arc welding and automatic narrow gap welding. 
After welding up the plates, residual surface stress was measured 
by drilling off a ring groove and by tensometric measurement of 
the deformations of the resulting column. The results of these tests 
are discussed and graphically represented. It is stated that the con- 
clusions arrived at only apply for the given case of welded plates, 
while conditions for residual stress will differ when the said weld- 
ing methods are applied to an annular-shape body. (Z.M.). 


756 (INIS-mf—10501, pp 185-189) Tests of annealing 
crackability in operation melts of 1I5Kh2NMEFA steel. Holy, 
M. (Statni Vyzkumny Ustav Materialu, Prague, Czechoslo- 
vakia). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Tests were performed for the susceptibility of steel 
15Kh2NMFA to crack formation in welded joints during heat 
treatment; the steel is used for the WWER-1000 reactor pressure 
vessel. The tested samples were taken from ingots weighing 195 
tons, 135 tons or 70 tons. The methods of testing are described and 
the major results are discussed. It appears that the annealing crack- 
ability of the tested steel increases with increasing impurity of 
ingots. The impurity content of steel 1SKh2NMFA also unfavoura- 
bly affects the susceptibility to embrittlement. The restricted 
number of melts tested so far does not allow to quantify the effect 
of different impurities. (Z.M.). 


757 (INIS-mf—10501, pp 149-159) Radiation stability 
and hydrogen embrittlement of Cr-Ni-Mo-V steels. Koutsky, 
J.; Vacek, M.; Splichal, K.; Otruba, J. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez, Czechoslovakia). 1984. (In Czech). 


NTIS (US Sales Only), PC A18/MF A01. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Radiation stability was tested of the basic material of the 
WWER-1000 reactor pressure vessel, namely steel 1SKh2NMFA, 
this for four melts. Two melts weighed 135 tons each and iwo 195 
tons each. Melts with higher weight should allow the manuacture 
of larger forgings, which would reduce the total length of welded 
joints. Also observed, apart from radiation resistance, was suscepti- 
bility to hydrogen embrittlement. During the tests no evident de- 
pendence was found of the extent of radiation hardening on the 
weight of melts. Measured radiation embrittlement was in all in- 
stances less than is the permissible value given by Soviet specifica- 
tions. It was also found that for hydrogen embrittlement, a hydro- 
gen content exceeding 2.5 ppm is critical. The results of the tests 
are shown in detail in tables and graphs. (Z.M.). 


758 (INIS-mf—10503) Effect of tempering on corro- 
sion resistance of cast aluminium bronzes. Aaltonen, P.; Kle- 
metti, K.; Haenninen, H. (Valtion Teknillinen Tutkimuskes- 
kus, Espoo (Finland)). 1985. 14p. (CONF-8508208—5). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86752933. 

From Nordic symposium on corrosion protection in sea- 
water systems and on corrosion in hot-water systems in Nordic 
power x lants; Kjeller, Norway (27 Aug 1985). 

e subject of this study is corrosion resistance of alumini- 
um bronzes, which are copper base alloys containing aluminium up 
to 12% with additions of nickel, iron and manganese. The main 
conclutions that can be drawn are: (1) The dealloying corrosion re- 
sistance of nickel-aluminium bronze is much better than that of alu- 
minium bronze with iron and manganese additions, but it is not 
immune; (2) The dealloying corrosion resistance of aluminium 
bronzes can be improved by appropiate heat treatments. The best 
properties were obtained by temperering between 600 and 800 deg 
C, depending on the initial microstructure; (3) In crevice condi- 
tions, where local acidification can occur, dealloying of aluminium 
bronzes is a consequence of the preferential attack of aluminium- 
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rich phases. By appropriate tempering, a uniform distribution of 
aluminium-rich phases is obtained and the continous path for selec- 
tive corrosion is not formed. 


759 (INIS-mf—10505) Experiences of corrosion and 
corrosion protection in seawater systems in the Nordic coun- 
tries. Henrikson, S. (Swedish Corrosion Inst., Stockholm). 
1985. 25p. (in Swedish). (CONF-8508208—1). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86752935. 

From Nordic symposium on corrosion protection in sea- 
water systems and on corrosion in hot-water systems in Nordic 
power plants; Kjeller, Norway (27 Aug 1985). 

A summary is given of the experience of the corrosion resist- 
ance of pumps, heat exchangers, valves and pipings in different sea- 
water cooling systems in Scandinavia, including power reactor 
cooling systems in Finland and Sweden. For pumps and heat ex- 
changers the experience has been so extensive that a clear picture 
of today’s standing can be given. Owing to scanty data concerning 
valves and pipes, the survey of the corrosion in these components is 
less well supported. Vertically extended centrifugal pumps are the 
pumps in general use in power plant cooling systems. To counter- 
act corrosion on pump riser and pump casing having an organic 
surface coating, and on stainless steel shafts and impellers, these 
components should be provided with internal and external cathodic 
protection. For tube and plate type heat exchangers, titanium has 
proved to be the best material choice. Rubber-enclosed carbon steel 
pipings, or pipings having a thick coating of epoxy plastic, have 
shown very strong corrosion resistance in power plant seawater 
cooling systems. Valves in seawater systems have primarily been af- 
fected by corrosion due to poorly executed or damaged organic 
coating on cast iron. Different seawater-resistant bronzes (red 
bronze, tin bronze and aluminium bronze) are therefore preferable 
as valve materials. 


760 (INIS-mf—10506) Compilation of experiences of 
corrosion in Nordic nuclear power plants. Norring, K.; Ros- 
borg, B. (Studsvik Energiteknik AB, Nykoeping (Sweden)). 
1985. 30p. (CONF-8508208—2). NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE86752936. 

From Nordic symposium on corrosion protection in sea- 
water systems and on corrosion in hot-water systems in Nordic 
power oye Kjeller, Norway (27 Aug 1985). 

4 reactors in comm operation in the Nordic countries 
arr, a great variety of corrosion induced damages. The largest 
number of such damages have affected turbine plants and seawater 
cooling systems. More severe cases of corrosion which have been 
experienced are intergranular stress corrosion cracking of steam 
generator tubing, stainless steel piping, and high strenght bolts and 
screws, together with erosion corrosion of structural steel in tur- 
bine plants. In all units in operation some form of corrosion damage 
has occurred. In a worldwide perspective the corrosion problems in 
the Nordic nuclear power plants have been of manageable extent. 
40 refs. 


761 (INIS-mf—10507) Stress corrosion cracking of 

age-hardenable nickel-base alloys in LWR-conditions. Kek- 
ta T.; Haenninen, H. (Valtion Teknillinen Tutkimuskes- 
kus, Espoo (Finland)). 1985. 16p. (CONF-8508208—3). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86752937. 

From Nordic symposium on corrosion protection in sea- 
water systems and on corrosion in hot-water systems in Nordic 
power plants; Kjeller, Norway (27 Aug 1985). 

At present it seems that the microstructure most resistant to 
stress corrosion cracking (SCC) in high temperature water is ob- 
tained by a solution annealing treatment at a relatively high temper- 
ature (appr. 1100 deg C) followed by water quenching and a single 
aging treatment (appr. 700 deg C/20 h). This should produce a mi- 
crostructure with a high MasCce:MC ratio, semi-continous coherent 
MasCg precipitation, and an evenly distributed gamma prime in the 
matrix. However, since the actual mechanism of SCC in age-har- 
denable Ni-base alloys is unclear, the microstructural features re- 
sulting in the good resistance to SCC cannot be specified. Further- 
more, the possible microstructural changes caused by prolonged use 
in LWR-conditions are unknown. 
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762 (INIS-mf—10508) Environment sensitive cracking 
in light water reactor pressure boundary materials. Haen- 
ninen, H.; Aho-Mantila, I. (Valtion Teknillinen Tutkimus- 
keskus, Espoo (Finland)). 1985. 23p. (CONF-8508208—4). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86752938. 

From Nordic symposium on corrosion protection in sea- 
water systems and on corrosion in hot-water systems in Nordic 
power plants; Kjeller, Norway (27 Aug 1985). 

The purpose of the paper is to review the available methods 
and the most promising future possibilities of preventive mainte- 
nance to counteract the various forms of environment sensitive 
cracking of pressure boundary materials in light water reactors. En- 
vironment sensitive cracking is considered from the metallurgical, 
mechanical and environmental point of view. The main emphasis is 
on intergranular stress corrosion cracking of austenitic stainless 
steels and high strenght Ni-base alloys, as well as on corrosion fa- 
tigue of low alloy and stainless steels. Finally, some general ideas 
how to predict, reduce or eliminate environment sensitive cracking 
in service are presented. 37 refs. 


763 (JAERI-M—85-125, pp 304-313) Effects of 
charged particle irradiation on mechanical properties . “4 
tenitic stainless steels obtained from small specimens. Iga’ 
Naohiro; Miyahara, Kazuya; Tada, Chikasi; Blasl, Dister 
Lucas, Glenn. (Tokyo Univ., Japan. Faculty of Engineer- 

). Aug 1985. NTIS (US Sales Only), PC A15/MF AOl1. 
FD Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

The objective of this study was to investigate the effects of 
charged particle irradiation on the tensile and creep properties of 
Type 304 and 316 stainless steel using miniaturized specimens. 


764 (LA-UR—86-3111) Materials technology applied 
to nuclear accelerator targets. Barthell, B.L. (Los Alamos 
National Lab., NM (USA). Materials Science and Technolo- 
Div.). 10 Nov 1986. Contract W-7405-ENG-36. 28p. 
CONF-861114—3). stg PC A03/MF AOI; 1; GPO Dep. 
File Number DE8700013 
From 9. nonescnig ounbitnien on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 
The continuing requests for both shaped and flat, very low 
areal density metal foils have led to the development of metallurgi- 
cal quality, high strength products. Intent of this paper is to show 
methods of forming structures on various substrates using periodic 
vapor interruptions, alternating anodes, and mechanical peening to 
alter otherwise unacceptable grain morphology which both lowers 
tensile strength and causes high stresses in thin films. The three 
technologies, physical vapor deposition, electrochemistry, and 
chemical vapor deposition and their thin film products can benefit 
from the use of laminate technology and control of grain structure 
morpholegy through the use of materials research and technology. 


765 (LA-UR—86-3226) Moessbauer effect of europium 
metal under pressure. Taylor, R.D.; Farrell, J.N. (Los 
Alamos National Lab., NM (USA). Physics Div.). Sep 1986. 
Contract W-7405-ENG-36. 10p. (CONF-861111_-3). NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE87000154. 

From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 

The pressure dependence of the magnetic hyperfine field and 
of the isomer shift of **'Eu in europium metal has been studied in a 
diamond anvil pressure cell at low temperatures. In the pressure 
range 0-12 GPa at 44°K (T/sub N/ = 90°K), the magnetic hyper- 
fine field changes from -22 T to -8 T while the isomer shift in- 
creases from -7.3 to -3.8 mm s™' relative to a SmFs source. The 
changes are interpreted as indicative of a pressure-driven intermedi- 
ate valence state causing a reduced magnetic moment in Eu. Inter- 
mediate valence and magnetic order coexist over the range of pres- 
sures studied. 
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(LA-UR—86-3274) Magnetic anisotropy in the U/ 
- Ree i Legg , Thee, bene J. } Fisk, Z.; 


ebl, 


NM USA) Materials Science and Technolo Dw). 1986. 
Contract W-7405-ENG-36. 13p. (CONF-861111—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000161. 

From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 

We have investigated the source of the anisotropic suscepti- 
bility of UZn/sub 8.5/ by preparing single crystals of U/sub x/Th/ 
sub 1-x/Zn/sub 8.5/ for small x. Preliminary indications are that 
anisotropic exchange, rather than crystal field effects, are responsi- 
ble for the anisotropy, but possible impurity contributions to the 
(anisotropic) susceptibility of the ThZn/sub 8.5/ do not permit a 
stronger statement. Further measurements for small x show that 
both the electronic specific heat and the susceptibility at low tem- 
perature are strongly enhanced, and that Kondo-like resistivity 
minima are observed. The enhancements are somewhat reduced in 
the concentrated system UZn/sub 8.5/. 


767 (LBL—22120) Intrinsic linewidths of 1S — nP 


i fuer oerperfe nung, 
Stuttgart (Germany, F.R.)). Jul 1986. Contract ACO. 
76SF00098. 7p. (CONF-860892—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000929. 
From 18. international conference on physics of semiconduc- 
tors; Stockholm, Sweden (11 Aug — 
The FWHM measured for 


the observed transitions of the 
D(H,0) donor are of the order of 8.5 eV or smaller. The FWHM 
observed can be attributed to lifetime ing produced by the 
permanence time (tau ~ (7Aw)~' = .16 ns) of the carrier in a 
bound excited state. This time is limited by recombination to the 
ground state through emission of acoustic phonons. 


768 (NBR—8672) Welding qualification procedure for 
fuel rods tubes of Zr-Sn alloys by the TIG automatic process. 
(Associacao Brasileira de Normas Tecnicas, Rio de Janeiro). 
Nov 1984. 4p. (In Portuguese). Associacao Brasileira de 
Normas Tecnicas, Rio de Janeiro, Brazil. 

It is presented the requirements to be used in the Welding 
qualification procedure for tubes of Zr-Sn alloys, specified in the 
ASTM B353 regulatory guide, used in the fabrication of fuel rods 
PWR reactors by the automatic TIG process. (E.G.). 


769 (NBR—8770) Zircaloy tubes without seam for fuel 
elements fabrication. (Associacao Brasileira de Normas Tec- 
nicas, Rio de Janeiro). Feb 1985. 37p. (In Portuguese). As- 
a Brasileira de Normas Tecnicas, Rio de Janeiro, 
B 


The general requirements and conditions useful for zircaloy 
tubes without seam in the fabrication of fuel elements are presented. 
(E.G.). 


770 (NRCN—549) Austenite instability in austenitic 
steels due to hydrogenation. Mathias, H. (Israel Atomic 
Energy Commission, Beersheba. Nuclear Research Center- 
Negev; Technion-Israel Inst. of Tech., Haifa). Jun 1985. 
173p. (in Hebrew). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86703952. 

This study concentrates on hydrogen induced changes in 
commercial 304L, 316L and 310 austenitic stainless steels, as well as 
experimental austenitic TRIP steel. Hydrogen was introduced by 
cathodic charging at room temperature, followed immediately, 
either by repeatedly applied x-ray diffraction techniques, or by con- 
tinuous microscopic observation of hydrogen gas bubbles formation 
in a glycerin layer covering the hydrogenated specimens. For com- 
parison, an extensive investigation has been performed on hydro- 
gen-free specimens, with emphasis on thermo-mechanically induced 
martensitic phases. In all selected commercial austenitic steels ca- 
thodic hydrogenation induced the formation of an expanded FCC 
and a HCP phase, relative to the original phase and the thermo- 
mechanically induced martensitic phase, respectively. An expanded 
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FCC phase formed also in the experimental TRIP steel but no HCP 
phase was detected. Immediately after hydrogenation termination 
the expanded FCC and HCP phases began to contract, continuous- 
ly and simultaneously with hydrogen gas release. During these 
events, unexpanded martensite formed slowly in the 304L, 316L 
and the TRIP steels, but not in the 310 steel. In fact, after pro- 
longed lattice relaxation the final products were found to be identi- 
cal to those present in the respective hydrogen-free steel after low 
temperature deformation. The already mentioned techniques and 
complementary studies enabled to figure out the thickness of the 
hydrogen-affected surface layer, the hydrogen concentration values 
and the quantitative determination of the austenite decomposition 
products. 


771 (NUREG/CR—4635) model for re- 
sidual stresses in a clad plate and clad fracture 


specimens. 
Rybicki, E.F.; Fo gy R.B. fone Bie 8 Univ., OK (USA), 


iC.» Lanham, 
decane | valian PA (USA)). om 
6). NTIS, PC A02/MF A0Ol1 - GPO. 
File Number TIS700138. 

This report contains the results from computed residual 
stresses for three stainless steel clad plate configurations. Each sim- 
ulates a condition of interest to a study on the effect of surface 
cracks in the clad layer of reactor pressure vessels. The configura- 
tions analyzed were the as-received 118-mm thick clad plate, a 32- 
mm thick specimen with a full-thickness of cladding weld metal, 
and a 32-mm thick specimen with a half-thickness of clad layer. 
The most accurate predictions of the available experimental results 
were made using the properties of 19Cr-9Ni-Mo-W material. The 
analytical model assumes that the stresses at the initial condition of 
538°C for the stress relief anneal are zero. Plastic strains develop 
during cooling and all subsequent conditions such as machining or 
temperature changes cause the cladding residual stresses to de- 
crease. In parting-out of specimens from the initial 118-mm thick 
clad plate, the resulting residual stresses in the clad layer depend 
upon the sequence of metal removal. If excess base metal is re- 
moved first and then somes cladding subsequently removed, the re- 
sidual stresses in the clad layer are significantly reduced. On the 
other hand, partial removal of cladding first results in additional 
plastic deformation in the clad layer and the retention of residual 
stresses near the material yield strength at the completion of the 


(NUREG/CR—4636) Plan for experimental char- 
pr of clad vessel steel after irradiation. rg 
. (Materials Engineering Associates, Inc., Lanham, MD 
(USA)). Oct 1986. 35p. oo NTIS, PC AO3 - 

GPO. File Number DE87001382. 

This report presents the results of a study to determine an 
optimum specimen design and test practice for evaluating fracture 
characteristics of stainless steel clad layered material. The specimen 
design was chosen on the basis of the best ability to evaluate the 
effect of surface cracks in the clad layer of reactor pressure vessel 
walls undergoing pressurized thermal shock. Information was gath- 
ered on K/sub I/ analysis, residual stresses, and material properties. 
It was concluded that the bend bar geometry when compared to 
the tension loaded geometry represented the more powerful speci- 
men from the standpoint of highest K/sub I/ capacity. Given the 
irradiation capsule and loading limitations, bend specimens have a 
higher ratio of base metal to clad, thereby providing the type of 
rigidity that is needed to preserve residual stresses after parting out 
of the specimen from the source plate. The proposed test matrix for 
unirradiated vs irradiated conditions and for base metal vs clad lay- 
ered metal comparison is presented. Schematic drawings of the test 
specimens and four-point bend test jig are presented. 


773 (NUREG/CR—4646) Experimental evaluation of 
residual stresses in a weld clad plate and clad test specimens. 
Rybicki, E.F.; Shadley, J.R.; ee A.S. (Tulsa = - 
OK (USA); Materials ites, 
Lanham, MD (USA)). Oct 1986, 45p. —2145). NTIS. 
PC A03/MF A0O1 - GPO. File Number TI87900038. 

An experimental residual stress analysis of a weld clad plate 
was conducted. The plate was 114-mm thick, including cladding on 
the top and bottom surfaces. The cladding involved a three-wire 
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process using combinations of 308 and 304 stainless steel to simulate 
the practice used for early nuclear vessel construction. The experi- 
mental procedure involved monitoring strain gages before and after 
parting out a section of the plate, splitting this piece five times, and 
removing layers from each piece. Residual stress distributions were 
evaluated at various locations based on the strain gage readings and 
the geometry of the specimen. High tensile residual stresses were 
found in the clad material. In addition to the weld clad plate, an 
experimental residual stress analysis was done for two clad test 
specimen geometries that were cut from the plate. This part of the 
study indicated that removing a specimen with cladding on one 
side reduced the residual stress in the cladding while reducing the 
thickness of the cladding tends to increase the residual stresses in 
the remaining cladding. A comparison of experimentally obtained 
residual stress distributions and values calculated with a finite-ele- 
ment model showed good agreement. 


774 (ORNL—6313) Electroslag-casting process and 
Sikka, V.K. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 85p. NTIS, 
PC A05 A01; 1; GPO Dep. File Number DE87001608. 
The electroslag-casting process is an extension of the elec- 
troslag-remelting process. The castings produced by this technique 
have the advantages of smooth defect-free finish, freedom from 
conventional casting defects, more reproducible mechanical proper- 
ties, and properties comparable to those of forged products. This 
report describes the current status of electroslag-casting facilities in 
Canada and the United States. It also describes the variety of elec- 
troslag castings of 2.25Cr-1Mo, modified 9Cr-1Mo, and type 316 
stainless steel made during the last four years and the detailed 
chemical analysis, microstructural characterization, and mechanical 
property characterization. The mechanical properties are compared 
with those of the forged and wrought material. This report pro- 
vides sufficient information about the electroslag-casting process 
and the properties of the castings to permit consideration of the 
process for approval by ASTM and ASME Boiler and Pressure 
Vessel Code committees. 27 refs., 53 figs., 34 tabs. 


775 (ORNL—6323) Review of the development and 
breakdown of protective oxide scales on alloys exposed to 
coal-derived atmospheres. Hsu, H.S. (Oak Ridge National 
Lab., TN (USA)). Oct 1986. Contract AC05-840R21400. 
40p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87001594. 

Metal components in coal utilization and coal conversion 
systems are subject to severe corrosion by sulfur and other impuri- 
ties in coal-derived environments. Most of the alloys and metallic 
coatings designed to withstand high-temperature aggressive envi- 
ronments rely on the formation of protective CrO; and AlOs 
scales. However, in mixed-gas environments containing sulfur, 
either the protective oxide scales do not form or they rapidly break 
down. In order to understand corrosion behavior in mixed-gas envi- 
ronments, previous work on corrosion of high-temperature materi- 
als in coal-related applications is summarized. Current ideas for the 
development of protective oxide scales on alloys in mixed-gas envi- 
ronments by preoxidation and by the addition of reactive elements 
to the alloys are reviewed. Finally, future studies are recommended 
as being important to the development of alloys with better corro- 
sion resistance in mixed-gas environments. 101 refs., 3 figs. 


776 (ORNL/TM—10125) Evaluation of mechanical 
and metallurgical properties of Fes;Al-based aluminides. 
McKamey, C.G.; Liu, C.T.; Cathcart, J.V.; David, S.A.; 
Lee, E.H. (Oak Ridge National Lab., TN (USA)). Sep 1986. 
Contract AC05-840R21400. 30p. NTIS, PC A03/MF AOl1; 
1; GPO Dep. File Number DE87001618. 

A study is being conducted to develop aluminide alloys 
based on FesAl with an optimum combination of strength, ductility, 
and corrosion resistance for use as hot components in advanced 
fossil energy conversion systems. Three phases of the study have 
been planned: (1) Fe-Al base compositions will be prepared for pre- 
liminary studies and evaluation of potential for further alloy devel- 
opment; (2) two of the base alloys will be used in the development 
and characterization of the properties of ternary and quaternary 
alloys; and (3) based on the results of those two phases of the 
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study, alloys will be selected for preparation and characterization of 
large heats. Studies will include the fabricability, microstructures, 
tensile properties, oxidation and sulfidation resistance, and weldabi- 
lity of FesAl-based alloys to which a fine dispersion of TiB2 parti- 
cles has been added for grain refinement. This report summarizes 
the results of the first phase of this study and discusses our plans 
for future work. Alloys of Fe-24, 25, 26, 27, 28, and 30 at. % Al 
(all with 0.5 wt % TiB2) were chosen as base alloys. All six compo- 
sitions were easily fabricated and exhibited excellent oxidation and 
corrosion properties. Negligible weight changes were observed 
after 500 h in air-oxidation tests at temperatures to 1000°C. Similar 
results occurred in sulfidation tests conducted at 871°C for 168 h. 
Resistance to oxidizing and sulfidizing environments is a result of 
the formation of a self-protecting oxide layer at low oxygen pres- 
sures. The tensile strengths of the six base alloys were shown to be 
higher than those of type 316 stainless steel at temperatures below 
760°C and those of modified 9Cr-1Mo steel at temperatures above 
550°C. Preliminary weldability studies indicate that the alloys with 
higher aluminum content develop fewer cracks in the fusion and 
heat-affected zones. 16 refs., 10 figs., 6 tabs. 


777 (SAND—86-1066C) Icosahedral formation 
by ion beam alloying methods. Follstaedt, D.M.; Knapp, J.A. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 21p. (CONF-861114—4). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000450. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

The use of ion beam mixing and ion implantation to produce 
and investigate icosahedral phases of Al alloyed with transition ele- 
ments is reviewed. Results obtained with such solid-state methods 
demonstrate that reaction kinetics can favor icosahedral-phase for- 
mation in the solid state as well as in liquids during quenching. 
These studies also show the relationships between the icosahedral 
phase and the amorphous and crystalline states, and provide infor- 
mation on the atomic structure of icosahedral phases. 32 refs. 


778 (SAND—86-2043C) General approaches to acceler- 
ated aging simulations. Gillen, K.T.; Clough, R.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 19p. (CONF-860908—4). NTIS, PC 
A02/MF A0Oi - GPO. File Number 1186016113. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

‘ A short review is given of some of the important consider- 
ations in accelerated aging simulations of organic materials. These 
include the necessity of eliminating diffusion-limited oxidation and 
of recognizing and accounting for the presence of complicating fac- 
tors in the chemistry of the degradation mechanism, such as chemi- 
cal dose-rate effects and material incompatibilities. Two techniques, 
density and modulus profiling, developed in the authors’ laborato- 
ries, are described and shown to be useful for monitoring and un- 
derstanding both types of complexities (physical and chemical). 
Based on the use of profiling techniques to eliminate or understand 
diffusion-limited physical effects together with kinetic modelling of 
any chemical complications, we suggest a general approach to ac- 
celerated aging simulations. 


779 (UCID—20880) Internally nitrided refractory alloy 
(INRA) development. FY 1986 report. Mitchell, J.B.; Walter, 
C.E. (Lawrence Livermore National Lab., CA (USA)). 6 
Oct 1986. Contract W-7405-ENG-48. 13p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87000904. 

Internal structure studies show that by controlling grain size 
and amount of cold work, the results of the nitriding process can be 
modified. A uniform hardness can be obtained by properly control- 
ling the nitriding parameters. The ability to control nitrogen pres- 
sure during the process over a broad range, including above one 
atmosphere is expected to provide greater uniformity of hardness. 
Limited welding efforts have produced sound welds using TIG and 
E-beam techniques in Mo-1.86 Hf alloy sheet. Fabrication of space 
power components thus appears to be achievable. Alloy composi- 
tions Mo-1.86 Hf and Mo-15 Re-1.86 Hf have been successfully 
produced in sheet form. Additional effort is required to reduce 
carbon, oxygen and nitrogen impurities. Creep resistance of Mo- 
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HfN alloy is 100 to 1000 times greater than that observed for other 
molybdenum based alloys. Greater design flexibility yielding lighter 
and more reliable components would be available with this materi- 
al. 


780 (UCRL—15841) Adhesion of PVD intermediate 
layers in solid state bonding applications. Final report. Scha- 
lansky, C.; Munir, Z.A. (California Univ., Davis (USA). 
Div. of Materials Science and Engineering). Dec 1985. Con- 
tract W-7405-ENG-48. 8lp. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE87001305. 

The conditions prevailing during the deposition of thick me- 
tallic films by the hot-hollow cathode method were investigated. 
The spacial distribution of temperature, surface roughness, and 
depth of etch during the pre-deposition etching cycle was investi- 
gated for two different sample holder designs. The influence of sub- 
strate temperature and the angle of incidence of the vapor on the 
structure and adhesion of thick silver films to type 304 stainless 
steel was determined. The nature and strength of adhesion were 
evaluated on the basis of microscopic examinations and tensile test 
determinations. Similar evaluations were made on tensile test sam- 
ples formed through electroplating copper and nickel onto the 
silver films instead of the joining of two silver-coated samples hot- 
isostatic pressing. 


781 (UCRL—94627) Thermal mechanical modeling of 
gas tungsten arc welding. Shapiro, A.B.; Mahin, K.W. (Law- 
rence Livermore National Lab., CA (USA); Sandia Nation- 
al Labs., Livermore, CA (USA)). May 1986. Contract 
AC04-76DR00789;W-7405-ENG-48. 20p. (CONF-861211— 
2). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86011641. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Welding problems encountered in development and produc- 
tion activities are typically solved in a “let's try this” approach, 
which can be costly and do not always provide the optimal solu- 
tion. The Ongoing research at LLNL and Sandia is directed 
toward improving our basic understanding of what is actually oc- 
curring on a phenomenological basis in welding and to apply this 
knowledge to the development of a general computer-based weld 
model. Our approach has been to couple a well defined experiment 
with computer simulation to examine the effects of various moe- 
dling assumptions on the computer predictions. The application is 
confined to the inert gas-tungsten-arc (GTA) process. However, 
the results give insight into modeling other welding processes (e.g. 
laser, electron beam). 


(VTT-SYMP—43, pp 299-328) Formation of 
sigue yhank tn eqpuiliie saniline cauih-ainillins atte We eetet 
on corrosion and mechanical properties. Klemetti, K.; Haen- 
ninen, H.; Kivilahti, J. (Technical Research Centre of Fin- 
land, Espoo. Metals Laboratory; Helsinki Univ. of bo ge 
ogy, Espoo, Finland). 1984. “NTIS (US Sales Only), PC 
Al8/MF AO0Ol. File Number DE86780555. (CONF- 
8311291—). 

From International Atomic Energy Agency specialists’ meet- 
ing on corrosion and stress corrosion of pressure boundary compo- 
nents and steam turbines; Espoo, Finland (22 Nov 1983). 

The formation of sigma phase in Nb-stabilized austenitic 
stainless cladding containing 9 - 10 % delta ferrite has been studied. 
The delta ferrite was found to decompose during stress relief heat 
treatments (10 - 600 h at 670 deg C) forming sigma phase and sec- 
ondary austenite. The effect of sigma phase on mechanical proper- 
ties was evaluated by using tensile, impact and COD-tests. Corro- 
sion properties were studied with the aid of anodic polarization 
measurements and EPR-tests. Slow strain-rate tests in IN HCl and 
0.58N HsBOs solutions were used to study stress corrosion crack- 
ing. Hydrogen embrittlement tests were performed by charging thin 
tensile specimens with hydrogen through cathodic polarization. 
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783 (VTT-SYMP—43, pp 329-352) Effect of metallur- 
6 ee ee ee eee 
alloy in LWR-conditions. Kekkonen, T. ’ 
(Technical Research Centre of Finland, Espoo. Metals Lab- 
oratory). 1984. NTIS (US Sales Only), PC A18/MF AOI. 
File Number DE86780555. (CONF-8311291—). 

From International Atomic Energy Agency specialists’ meet- 
ing on corrosion and stress corrosion of pressure boundary compo- 
nents and steam turbines; Espoo, Finland (22 Nov 1983). 

In this paper the microstructure of Inconel X-750 and the 
effect of various heat treatments are reviewed. The susceptibility of 
Inconel X-750 to intergranular stress corrosion cracking is dis- 
cussed. Special attention is paid to the relationship between micros- 
tructure, heat treatment and resulting resistance to stress corrosion 
cracking. 


Haenninen, H 


(VTT-SYMP—43, pp 353-366) On the resistance 
af 6 Moles uaneh @ 0 coi eat. Peer, G.; 
Maggi, C.; Scarlin, R.B.; Staerk, K.F. (Brown Boveri and 
Cie, Baden, Switzerland, Metallurgical Dept.). 1984. NTIS 
(US Sales Only), A18/M AOl. File Number 
DE86780555. (CONF-8311291-) 

From International Atomic Energy Agency specialists’ meet- 
ing on corrosion and stress corrosion of pressure boundary compo- 
nents and steam turbines; Espoo, Finland (22 Nov 1983). 

The work describes the resistance of the welded rotor of the 
authors’ company to a corrosive environment. In particular a de- 
tailed investigation of the resistance of the rotor material used to 
molten sodium hydroxide is investigated. Molten sodium hydroxide, 
being one of the most potent corrodents identified in the steam 
water cycle, shows very little influence on the rotor material, e.g. 
stress corrosion cracking does not occur in base material, weld ma- 
terial or heat affected zone. 


(VTT-SYMP—43, pp a a I Environmental ef- 
expansion bellows 


fects in the failure of in large steam tur- 
bines. Hickling, J. (Allianz-Zentrum ioe Technik G.m.b.H. 
AZT. g, Germany, F.R.). 1984. NTIS (US Sales 
Only), PC Al8/MF AOl. File Number DE86780555. 
(CONF-8311291—). 

From International Atomic Energy Agency specialists’ meet- 
ing on corrosion and stress corrosion of pressure boundary compo- 
nents and steam turbines; Espoo, Finland (22 Nov 1983). 

Investigations into the cracking of austenitic, stainless steel, 
expansion bellows in a number of LP turbines (primarily in BWR 
plants) have indicated that corrosion may be involved, even in 
cases where steam purity is high. Thermal fatigue, corrosion fatigue 
and stress corrosion of heavily cold-worked material are considered 
to be possible causes of failure. In describing the laboratory work 
performed, attention is drawn to the difficulties inherent in identify- 
ing environmental effects in the material concerned. Furthermore, 
the inability of dye-penetrant testing to locate narrow, but deep 
cracks in these components is highlighted. 


(VTT-SYMP—43, pp 379-392) Scaling and corro- 
ib dimenacat alll ae an alloy steel in boiler feed- 
water. Rohlfs, U. (Rheinisch-Westfaelischer Technischer 
Ueberwachungsverein e.V., Essen, Germany, F.R.). 1984. 
NTIS (US Sales Only), PC Al18/MF AOl1. File Number 
DE86780555. (CONF-8311291—). 

From International Atomic Energy Agency specialists’ meet- 
ing on corrosion and stress corrosion of pressure boundary compo- 
nents and steam turbines; Espoo, Finland (22 Nov 1983). 

Initial corrosion of mild steel and low alloy steel in boiler 
feed water results in corrosion restraining oxide layers. Experiments 
on formation of these layers in flowing (up to 4 m/s) simulated 
feedwater (up to 180 deg C) are presented. According to the 
oxygen content of the water and depending on the hydrodynamic 
conditions in the tubes three different types of layers were ob- 
served. Mechanism of formation and the effect of formation are dis- 
cussed. Chloride can be damaging to the corrosion restraining or 
protecting effects of the oxides. The different effects of chloride 
contaminations are discussed for the three types of layers. 
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Mt liana pp 393-397) Solving erosion 
corrosion problems in HP-preheaters at Loviisa NPS. Lind- 
—- > (Imatran Voima Oy, Helsinki, Finland). 1984. 
Ss CUS. Sal Sales Only), PC Al8/MF AO1. File Number 
DE86780555. (CONF-8311291—). 

From International Atomic Energy Agency specialists’ meet- 
ing on corrosion and stress corrosion of pressure com: 
nents and steam Finland bm Nov 1983). 

Seversl tubes heave Selle because of tube inlet erosion at Lo- 
viisa. Mild steel used as tube material will very easily be attacked 
by erosion corrosion because of unfavorable conditions in the heat- 
ers. One reason to the failures is the unsufficient design of the heat- 
ers. As a remedy we have replaced the thinned tube-ends with a 
ferritic-austenitic stainless steel NU 44LN. 


Calculation of Hugoniot values from atomic prop- 
ami Walker, F.E.; Walker, F.G.; Walker, J.B. (Lawrence 
Livermore National Laboratory , University of California, 
Livermore, California 94550). eal of Applied Physics; 60: 
No. 11, 3876-3881(1 Dec 1986). Contract W-7405-ENG-48. 

A relatively simple equation is presented for use in calculat- 
ing the Hugoniot values of any condensed element from its atomic 
weight, atomic radius, and density. Calculations from the equation 
are compared with data for many elements, and a discussion of the 
development and utility of the equation is included. The equation 
also appears to be useful for the gaseous elements when they are in 
condensed phases. 


789 Anomalous behavior of liquid K—Pb alloys: 
Excess stability, entropy, and heat capacity. Saboungi, M.; 
Leonard, S.R.; Ellefson, J. (Chemical Technology Division, 
Materials Science and ptm nny | Program, Argonne Na- 
tional Laboratory, Ar ois 60439). p sent of 
Chemical Physics; 85: No. 10, * 6072-6081(15 Nov 1986). Con- 
tract W-31-109-ENG-38. 

Electromotive force measurements of the potassium activity 
in liquid K—Pb alloys are reported as a function of composition for 
T = 640, 723, and 879°K and also as a function of temperature for 
compositions ranging from 2—70 at.% potassium. Thermodynamic 

mixing properties derived from these measurements indicate anoma- 
pes behavior around the equiatomic composition. The Darken 
excess stability function (or its equivalent the Bhatia—Thornton 
concentration fluctuations) shows only one well-defined extremum, 
which occurs at X/sub K/ = 0.52. Contrary to the case of both 
eee ee 
stability function of K—Pb at the composition corresponding to 
A«Pb, where A refers to the alkali metal. The variations of the total 
entropy of mixing with composition exhibit features characteristic 
of ordered solutions with a sharp negative minimum at about 52 at. 
% potassium. These results are in consonance with published meas- 
urements of electrical conductivity and its temperature coefficient 
which indicate ordering in the liquid phase around the potassium— 
lead equiatomic composition. At this composition, in a temperature 
interval close to the melting point of the corresponding compound 
KxPb, the composition dependence of the changes in the average 
heat capacity upon mixing goes through a maximum with a magni- 
tude of about 62 J mol~! K~}4, which is atypical of metallic systems. 
This unexpected result provides a surprising contrast to prior work 
on other alkali—lead alloys. 


Theoretical study of the electronic, structural, and 
“ae properties of ruthenium. Chelikowsky, J.R.; Chan, 
C.T.; Louie, S.G. (Corporate Research Science Laborato- 
ries, "Exxon Research and Engineering Company, Annan- 
dale, New Jersey 08801). Physical Review [Section] B: Con- 
densed Matter; 34: No. 10, 6656-6661(15 Nov 1986). 

The electronic, structural, and cohesive properties of ruthe- 
nium in the hexagonal-close-packed structure are calculated by 
using a local-orbital ab initio pseudopotential method. We deter- 
mine the lattice parameters, Poisson's ratio, the cohesive energy, 
and the bulk modulus by calculating the total energy of the solid- 
state system as a function of the lattice parameters c and a. We also 
predict the value of the c/a ratio up to pressures of 1 Mbar. We 
find that as a function of pressure the c/a value approaches the 
ideal value. Overall, the agreement with the observed lattice pa- 





36 MATERIALS 
3601 Metals And Alloys 


rameters is quite good. The largest structural error is in the c lattice 
parameter and is approximately 2%. The cohesive energy is larger 
than experiment by approximately 15% and is consistent with other 
local-density calculations for transition metals. The calculated band 
structure is in accord with photoemission measurements. 


791 Vibrational density of states in amorphous Ni/sub 
1-//sub x/B/sub x/ alloys and c-NizB. Lustig, N.; Lannin, 
J.S.; Hasegawa, R. (Department of Physics, The Pennsylva- 
nia State University, University Park, Pennsylvania 16802). 
Physical Review [Section] B: Condensed Matter; 34: No. 10, 
6725-6729(15 Nov 1986). 

Inelastic neutron scattering measurements are reported on 
the amorphous (a) transition-metal—metalloid alloys of a-Ni/sub 
82/B/sub 18/, a-Ni/sub 67/B/sub 33/, and the crystalline (c) com- 
pound, c-NieB. The spectra provide information about changes in 
the vibrational density of states with composition and upon crystal- 
lization. The results of the crystalline-to-amorphous comparison for 
the 67 at. % Ni samples, show dramatic changes in the vibrational 
spectra, including an increase in the number of states, both at low 
and high energies, in the amorphous sample. The differences in the 
high-energy states are attributed to a change in short-range order 
between the amorphous and crystalline compositions. The similari- 
ties between the 67 at. % Ni and 82 at. %Ni samples are consistent 
with a similar short-range order in the two alloys, as well as com- 
parable transition-metal—transition-metal and transition-metal—me- 
talloid interactions. No evidence for any appreciable, direct metal- 
loid-metalloid bonding in the high-metalloid-content samples has 
been found. 


792 Theoretical x-ray-photoemission-spectroscopy in- 
tensities of the actinide compounds Ulrs,UPts, and on 
Marksteiner, P.; Weinberger, P.; Albers, R.C.; Boring, 
A.M.; Schadler, iG: (Institut fuer Technische Electrochemie, 
Technische Universitat Wien, A-1040 Wien, Austria). Physi- 
cal Review [Section] B: Condensed Matter; 34: No. 10, 6730- 
6737(15 Nov 1986). 

The relativistic formulas for x-ray-photoemission-spectrosco- 
py (XPS) intensities are derived and used in calculations for UlIrs, 
UPts, and UAus. The densities of states and the potentials used to 
calculate the radial matrix elements were taken from fully relativis- 
tic self-consistent linear muffin-tin orbital (LMTO) electronic band- 
structure calculations. The calculated XPS intensities agree well 
with experimental XPS data for UPts and UAus (there are no XPS 
data for Ulrs). This suggests that the band-structure model for 
these heavy fermions is valid at room temperature and away from 
the Fermi energy, where the effects of the strong renormalization 
of the independent-electron properties that are presumably responsi- 
ble for the exotic low-temperature anomalies seem to have little in- 
fluence. 


793 First-principles phonon spectrum in bec Ba: Three- 
ion forces and transition-metal behavior. Moriarty, J.A. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). Physical Review 
oa B: Condensed Matter; 34: No. 10, 6738-6745(15 Nov 


The influence of d electrons on the structural and vibrational 
properties of the heavy alkaline-earth metals increases with atomic 
number. The occurrence of the bcc structure in Ba (versus fcc in 
Ca and Sr) suggests the onset of transition-metal behavior, where 
the bottom of the 5d band has crossed below the Fermi level. This 
behavior also appears to be revealed in the recently measured 
phonon spectrum, which is found to be somewhat anomalous. We 
have made a first-principles analysis of the phonon spectrum of Ba 
in the context of the new transition-metal generalized pseudopoten- 
tial theory. We find that partial filling of the 5d band is essential 
both to stabilize the bcc structure and to lower the calculated 
phonon frequencies into the measured range. Furthermore, the in- 
clusion of three-ion angular forces (in addition to normal two-ion 
pair forces) is necessary to explain the observed anomalous lower- 
ing of the longitudinal branch below the transverse branch in the 
[100] direction. 
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794 Extended x-ray-absorption fine-structure study of 
Al-Mn-Ru-Si icosahedral alloys. Heiney, P.A.; Bancel, P.A.; 
Goldman, A.I.; Stephens, P.W. (Department of Physics, 
University of Pennsylvania, Philadelphia, Pennsylvania 
19104-6396 and Laboratory for Research on the Structure 
of Matter, University of Pennsylvania, Philadelphia, Penn- 
sylvania 19104-3859). Physical Review [Section] BE Condensed 
Matter; 34: No. 10, 6746-6751(15 Nov 1986). 

We report extended x-ray-absorption fine-structure measure- 
ments on the Mn and Ru K absorption edges in rapidly quenched 
icosahedral alloys of Al/sub 86/Mn/sub 14/, Al/sub 75.5/Mn/sub 
17.5/Ru,Si s, and Al/sub 75.5/Mn/sub 15.5/RueSi s, as well as the 
crystalline forms of AlsMn and AlgRu. In the icosahedral phase, we 
find an asymmetric distribution of Al atoms around Mn sites, con- 
taining at least two Al-Mn distances. The asymmetry becomes more 
pronounced with increasing Ru content. The Ru atomic environ- 
ment appears to include an additional very short Ru: Al or Ru: Si 
bond. 


795 Morphology and structural phase transitions of Pd 
MD on Ta(110). Ruckman, M.W.; Murgai, V.; Stron- 
M. (Department of Physics, Brookhaven National Lab- 
anes, Upton, New York 11973-5000). Physical Review 
MO B: Condensed Matter; 34: No. 10, 6759-6766(15 Nov 
198 
The morphology of Pd overlayers on Ta(110) was studied 
for various Pd coverages before and after heat treatment. As was 
reported for Pd on Nb(110), a structural phase transition from a 
commensurate epitaxial overlayer to an incommensurate overlayer 
was found at approximately one monolayer (ML) coverage (1 ML 
= 1.89 A). Valence-band photoemission and Auger-electron energy 
distribution curves show modifications of the Pd-derived valence- 
band states attributable to Pd: Ta bonding and reduced Pd nearest- 
neighbor coordination. Little change is seen in the Pd density of 
states during the commensurate-incommensurate transition. Thicker 
Pd layers (theta>1 ML) evolve toward the structure and photo- 
emission properties characteristics of Pd(111). Thermal treatment of 
the thick Pd overlayer triggered the interdiffusion of Ta and Pd 
and produced an extended Pd-Ta surface compound. Further heat 
treatments caused additional Pd and Ta interdiffusion and left a sur- 
face-retained Pd “monolayer” with the same structure as the 
Ta(110) substrate. 


796 Classically exact overlayer dynamics: Diffusion of 
rhodium clusters on Rh(100). Voter, A.F. (Theoretical Divi- 
sion (Mail Stop J569), Los Alamos National Laboratory, 
University of California, P.O. Box 1663, Los Alamos, New 
Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 34: No. 10, 6819-6829(15 Nov 1986). 

A new method is presented for describing the classical dy- 
namics (e.g., diffusion, desorption) of adsorbed overlayers of atoms 
or molecules, starting from arbitrary interatomic potentials. Provid- 
ed that a certain dynamical criterion is met, the method yields clas- 
sically exact results, but with many orders of magnitude less com- 
putation than direct molecular dynamics. The approach provides, 
for what we believe to be the first time, a connection between sto- 
chastic lattice-gas dynamical methods and the interatomic potential 
function. As a sample application, the diffusion constants are com- 
puted for two-dimensional rhodium clusters of up to 75 atoms on 
the Rh(100) surface at T = 2000 K. For clusters larger than n = 
15 atoms, the diffusion constant scales as n/sup -1.76//sup +- // 
sup 0.06/, and the dominant mechanism for the diffusion is found to 
be atoms running along the edges of the cluster blocks. 


797 Free-exciton diffusion and decay in zero-stress Ge. 
Culbertson, J.C.; Westervelt, R.M.; Haller, E.E. (Naval Re- 
search Laboratory, Washington, D.C. 20375-5000). Physical 
Review [Section] B: Condensed Matter; 34: No. 10, 6980- 
6986(15 Nov 1986). 

We report the first direct measurement of the free-exciton 
(FE) diffusivity D/sub x/ in germanium. The evolution in time of 
spatial profiles of FE luminescence were measured. From these FE 
density profiles we determined the diffusivity D/sub x/(4.2 K)=300 
cm? s/sup -1/ which is limited by phonon scattering, and the sur- 
face recombination velocity S=3000 cmX sup -1: , and an FE life- 
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time tau/sub x/a27 ps for dislocation free Ge and tau/sub x/a12 
ps for dislocated Ge with surface recombination effects on these 
tau/sub x/ excluded. Evidence is presented which suggests that the 
FE recombination velocity S at a crystal surface is not sensitive to 
the detailed character of that surface. It is concluded that previous 
measurements could have been dramatically affected by the surface 
recombination of FE, especially those measurements made on crys- 
tals whose dimensions are on the order of the FE diffusion length. 
An FE-phonon scattering time tau/sub p/(4.2 K)ax2 x 10/sup -10/ s 
is deduced from the measured diffusion constant. 


798 Delocalized quantum nature of hydrogen adsorbed 
on the Rh(111) crystal surface. Mate, C.M.; Somorjai, G.A. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory and Department of Chemistry, Univer- 
sity of California, Berkeley, California 94720). Physical 
Review [Section] B: Condensed Matter; 34: No. 10, 7417- 
7420(15 Nov 1986). 

We observe, by electron-energy-loss spectroscopy (EELS), 
excitations between the ground-state band and all low-lying energy 
bands for the motion of hydrogen and deuterium atoms on the 
Rh(111) surface. The absence of a deuterium isotope shift for the 
lowest-energy excitation, the observation of broad energy bands, 
and good agreement with theoretical calculations for hydrogen on 
Ni(111) provide strong experimental evidence for delocalized quan- 
tum behavior of hydrogen atoms on the Rh(111) surface. We also 
observe a remarkable energy dependence of the intensity and 
linewidths of the EELS excitations. 


799 Calorimetric study of amorphization in planar, 
binary, multilayer, thin-film diffusion couples of Ni and Zr. 
—— E.J.; Meng, W.J.; Johnson, W.L. (W. M. Keck Labo- 

tory, California Institute of Technology, Pasadena, Cali- 
fate 91125). Physical Review Letters; 57: No. 18, 2295- 
2298(3 Nov 1986). 

We have utilized differential scanning calorimetry to monitor 
the solid-state reaction of crystalline metals to form an amorphous 
alloy in multilayered thin-film diffusion couples of elemental Ni and 
Zr. The heat of formation of amorphous Ni/sub 68/Zr/sub 32/ 
alloy from the elemental metals is measured directly and found to 
be 35 +- 5 kJ/mole. The kinetics of these reactions have been ex- 
amined. The activation energy for interdiffusion in the amorphous 
phase is determined to be E = 1.05 +- 0.05 eV. 


800 One-component Fermi-liquid theory and the prop- 
erties of UPts. Pethick, C.J.; Pines, D.; Quader, K.F.; 
Bedell, K.S.; Brown, G.E. Clemnaion of Physics, Univer- 
sity of Illinois at Urbana-Cham: ign, 1110 West Green 
Street, Urbana, Illinois 61801). Physical Review Letters; 57: 
No. 15, 1955-1958(13 Oct 1986). 

A simple one-component version of Fermi-liquid theory is 
applied to measurements of the specific heat of UPts and shown to 
suggest that UPts is an odd-parity superconductor of purely elec- 
tronic origin. The calculated transition temperature as a function of 
pressure is found to be in quantitative agreement with experiment. 


801 Study of solids by use of nonthermalized positrons. 
Nielsen, B.; Lynn, K.G.; Chen, Y. (Department of Physics, 
Brookhaven National ’ Laboratory Upton, New York 
11973). Physical Review Letters; 57:1 No. 14, 1789-1792(6 Oct 
1986). Contract AC02-76CH00016. 

We have measured the energy distribution of positrons ree- 
mitted from the surfaces of solids after being implanted at low 
energy. It is shown that this provides a unique possibility to study 
energy losses of a charged particle down to near-thermal energy. 
Such measurements are used to estimate the positron thermalization 
time in Al. A dramatic change in this energy distribution was ob- 
served after oxidation of the Al surface. We attribute this to the 
band gap of the oxide. Trapping of epithermal positrons with a re- 
markably high cross section was observed for both Al and Cu. 
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Temperature dependence of hyperfine magnetic 
fields in Fe-Ni Fultz, B.. Morris J.W. Jr. (Materials and 


Molecular Research Division, Lawrence Berkeley Labora- 
tory, and the ent of Materials Science and Mineral 
Engineering, University of California, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter; 34: 
No. 7, 4480-4489(1 Oct 1986). 

The /sup 57/Fe hyperfine magnetic field (HMF) distribution 
in bcc Fe-Ni alloys was calculated with a model of linear response 
of the /sup 57/Fe HMF to magnetic moments in the alloy. With 
the use of empirical parameters, the model largely accounts for the 
/sup 57/Fe HMF distribution at low temperatures. As shown by 
experiments with Si solutes in Fe-Ni, the anomalously strong tem- 
perature dependence of the /sup 57/Fe HMF in Fe-Ni is not due to 
the tem dependence of the HMF response parameters. By 
analyzing the shape of the /sup 57/Fe HMF distribution, we find 
that this anomalous temperature dependence results from a large 
thermal sensitivity of the magnetic moments at those Fe atoms with 
more Ni atoms as nearest neighbors. This correlated with a strong 
temperature dependence of the recoil-free fraction and the second- 
order Doppler shift in Fe-Ni. We suggest that the large mean- 
square thermal displacement of Fe atoms in Fe-Ni is the cause of 
the anomalously strong temperature dependence, and we offer two 
explanations for this effect. Additionally, we have found evidence 
for a pseudodipolar interaction in Fe-Ni, and we also discuss the 
problems of parametrizing the /sup 57/Fe HMF solely in terms of 
the number of nearest neighbors of the /sup 57/Fe atom. 


803 Strain-dependent magnetic anomalies in doped 
UPts. Stewart, G.R.; Giorgi, A.L.; Willis, J.O.; O’Rourke, J. 
(Department of Physics, University of Florida, Gainesville, 
Florida 32611). Physical Review [Section] B: Condensed 
Matter; 34: No. 7, 4629-4633(1 Oct 1986). 

An anomaly at 6°K in the susceptibility and the 
specific heat is found in UPts doped both by Pd on the Pt sites and 
by Th on the U sites. The compositional behavior of the anomaly, 
with T/sub anomaly/ essentially constant for certain compositions 
(0.04=x350.08 for Pd and 0.1=x30.2 for Th) and falling rapidly at 
higher or lower concentrations, is unusual. With the use of field 
measurement of the specific-heat and the susceptibility data, the 
anomaly appears to be due to antiferromagnetism. This long-range 
order is found to be quite strain sensitive, disappearing upon grind- 
ing, just as found for superconductivity in pure UPts. A simple 
model that encompasses all the data is proposed to explain the be- 
havior of the anomaly. 


perconducting of aluminum. Dacor- 
ogna, M.M.; Cohen, M.L.; Lam, P.K. ent of Phys- 
ics, University of California, Berkeley, California 94720 and 
Material and Molecular Research Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Physical 
Review {Section] B: Condensed Matter; 34: No. 7, 4865-4867(1 
Oct 1986). 

The pressure dependence of the superconducting transition 
temperature of aluminum is studied by self-consistently calculating 
the phonon frequencies and the electron-phonon coupling as func- 
tions of volume. The rapid change in T/sub c/ with pressure in alu- 
minum is reproduced well by the calculation. 


804 Calculation of the pressure dependence of the su- 
transition temperature 


Upper critical field in anisotropic ——— 

Uner, Cc; Cohn, J.L.; Schuller, I.K. (Physics Departmen 
The University of Michigan, Ann Arbor, er 48109), 
Physical Review [Section] B: Condensed Matter; 34: No. 7, 
4906-4908(1 Oct 1986). 

The upper critical field of anisotropic superconductors (Mo/ 
Ni superlattices) exhibits large nonlinearities in their temperature 
dependence. This behavior is unexpected in light of current theories 
of upper critical field including surface superconductivity effects. 


Electronic surface states in beryllium. Boettger, 
rc C.; Trickey, S.B. (Theoretical Division, Los Alamos Na- 
tional Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 34: No. 6, 3604-3609(15 Sep 1986). 
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The [—M.-italic Be surface state found in two recent experi- 
ments is confirmed to be highly localized by a study of local densi- 
ty electronic states near the Fermi level of ultrathin Be films (n- 
italic layers with n-italic = 1, 2, and 3). For n-italic = 3, a state at 
I’ is found 2.0 eV below epsilon-c/sub F-italic/ (experiment: 2.8 
eV) and 1.9 eV above the film level which corresponds to the bulk 
band edge (experiment: 2.0 eV); good agreement in view of known 
limitations of local-density-approximation one-electron energies. 
That state at I falls in energy and its intersection with epsilon-c/ 
sub F-italic/ along both [—M-italic and [T—K-italic moves out 
from I with increasing n-italic. The n-italic-layer occupied states at 
M-italic are not uniquely identifiable with either pure bulk or pure 
surface states, this is again in agreement with experimental indica- 
tions that they are rather delocalized (as opposed to the one at I). 
The surface core-level 1s-italic shift is estimated from the three- 
layer film (the thinnest system which can exhibit such a shift) as 
0.21 eV (experiment: 0.50 eV). Previous restricted Hartree-Fock 
calculations on bulk and ultrathin-film Be differ markedly both 
from these results and from experiment; the discrepancies and their 
sources are considered. 


High-resolution inverse-photoemission study of the 
Pa(i11) surface. Hulbert, S.L.; Johnson, P.D.; Weinert, M. 
(Physics Department, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] B: Con- 
densed Matter; 34: No. 6, 3670-3673(15 Sep 1986). Contract 
AC02-76CH00016. 

We present high-resolution inverse-photoemission spectra for 
the clean Pd(111) surface. For what we believe to be the first time 
we clearly resolve the anticipated Shockley state at the bottom of 
the L-italice/sub ‘/L; band gap. This state is found to have a bind- 
ing energy of 1.3 eV above the Fermi level and an effective mass of 
approximately 0.3m-italic/sub e-italic/. We further observe the n- 
italic = 1 image state and find that it has a binding energy of 0.5 
eV with respect to the vacuum level and an effective mass of 1.0m- 
italic/sub e-italic/. Comparison with the phase model shows good 
agreement with these measured binding energies. We find that these 
measurements indicate that the image plane is close to the jellium 
edge. 


808 New high-energy approximation for x-ray-absorp- 
tion near-edge structure. Rehr, J.J.; Albers, R.C.; Natoli, 
C.R.; Stern, E.A. (Department of ’ Physics, University of 
Washington, Seattle, Washington 98195 and Materials Sci- 
ence and Technology Division, Los Alamos National Labo- 
ratory, Los Alamos, New Mexico 87545). Physical Review 
Secon B: Condensed Matter; 34: No. 6, 4350-4353(15 Sep 

Spherical-wave corrections in x-ray-absorption fine structure 
(XAFS) are incorporated using a novel high-energy approximation 
which replaces the plane-wave approximation and is found to be in 
excellent agreement all the way to the absorption edge. The single- 
scattering theory of XAFS is recovered in terms of distance-de- 
pendent backscattering amplitudes. Application to the K-italic-shell 
XAFS of Cu yields results in close agreement with the correspond- 
ing exact treatment. Multiple-scattering contributions in XAFS and 
spherical-wave corrections in angle-resolved photoemission are 
treated similarly. 


Induced-moment magnetic form factor of the 
- superconductors UPts, UBe/sub 13/, and 
CeCuSie. Stassis, C.; Arthur, J.; Majkrzak, C.F.; Axe, J.D.; 
Batlogg, B.; Remeika, : fi Fisk, Z.; Smith, J. L; Edelstein, 
ASS. (Ames Laboratory and Department of Physics, Iowa 
State University, Ames, Iowa 50011). Physical Review [Sec- 
ro Aad Condensed Matter; 34: No. 6, 4382-4385(15 Sep 
Polarized neutron scattering techniques have been used to 
study the spatial distribution and temperature dependence of the 
magnetization induced in single crystals of UPts, UBe/sub 13/, and 
CeCusz Sie by an externally applied magnetic field. We find that (a) 
the induced magnetization in the normal low-temperature state is 
predominantly of f-italic-electronic character and that (b) the gener- 
alized electronic susceptibility chi(Q,0) (where Q is a reciprocal-lat- 
tice vector), obtained by measurements with H-italic<H-italic/sub 
c-italic/2, is temperature independent between 4.2 K and approxi- 
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mately 0.1 K. This result implies either that the superconductivity 
in these compounds is unconventional or that there is significant 
spin-oribt scattering by impurities in the samples. This latter possi- 
bility notwithstanding, the experimental results impose severe re- 
strictions on the possible superconducting states of these systems. 


810 Muon shift in the heavy-fermion supercon- 
ductors U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 
0.033. Heffner, R.H.; Cooke, D.W.; Fisk, Z.; Hutson, R.L.; 
Schillaci, M.E.; Smith, J.L.; Willis, J.0.; MacLaughlin, 
DE; Boekema, C.; Lichti, R. a (Los ‘Alamos National Lab- 
oratory, Los Alamos, New Mexico 87545). Physical Review 
Letters; 57: No. 10, 1255-1258(8 Sep 1986). 

We report the first Knight-shift studies of the heavy-fermion 
superconducting state. In 5 kOe the Knight shift of muons in super- 
conducting U/sub 1-//sub x/Th/sub x/Be/sub 13/ remains near the 
normal-state value for x = 0.033, but show an unexpected strong 
decrease for x = 0. If the pairing is of odd parity, this decrease 
suggests that the anisotropic order parameter is pinned to the lat- 
tice. The qualitatively different behavior for x = 0.033 reflects 
either spin-orbit scattering by Th doping or a change of pairing 
symmetry. 


811 Unusual angular and temperature dependence of 
the upper critical field in UPts. Shivaram, B.S.; Rosenbaum, 
T.F.; Hinks, D.G. (The James Franck Institute and the De- 
partment of Physics, The University of Chicago, Chicago, 
Illinois 60637). Physical Review Letters; 57: No. 10, 1259- 
1262(8 Sep 1986). 

We report measurements of the upper critical field, H/sub c/ 
2, inclined at various angles with respect to the c axis in the heavy- 
fermion superconductor UPts. The angular anisotropy observed 
near T/sub c/ = 0.53°K cannot be explained quantitatively by 
presently available theoretical expressions which consider either 
isotropic or anisotropic pairing. In addition, we find that the anisot- 
ropy apparently disappears at T—200 mK, only to reemerge at 
lower temperatures with an opposite sense. We have also studied 
H/sub c/2 in the basal plane of this hexa- gonal crystal and find no 
angular dependence within the limits of our measurements. 


812 Field-induced reentrant superconductivity in — 
Heusler alloy system Pd2.Y/sub 1-//sub sritalieyDy/sub 
italic/Sn. Malik, S.K.; Umarji, A.M.; Shenoy, G.K. (Materi- 
als Science and Technology Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] B: Condensed Matter; 34: No. 5, 3144-3149(1 Sep 1986). 
Contract W-31-109-ENG-38. 

The ternary compound PdeYSn crystallizing in the cubic 
Heusler (L-italic2:) structure is superconducting with a supercon- 
ducting transition temperature (T-italic/sub c-italic/) of 4.55 K. The 
superconducting and magnetic phase diagram of the pseudoternary 
system Pd2Y/sub 1-//sub x-italic/Dy/sub x-italic/Sn (x-italic = 0O— 
1) has been investigated. The superconducting T-italic/sub c-italic/ 
of Pd2YSn decreases with the replacement of Y by Dy and super- 
conductivity is completely suppressed at a critical concentration of 
Dy corresponding to x-italic—0.35. The samples with x-italic> or 
=0.5 are antiferromagnetically ordered with Ne-acute-accentel 
temperatures ranging from 5 K for x-italic = 0.5—15 K for x-italic 
= 1.0 (Pd2DySn). The superconducting samples with x-italic>0 
show reentrant behavior under external applied fields. The tempera- 

ture dependence of the upper critical field in Pd2Y/sub 1-//sub x- 
italic/Dy/sub x-italic/Sn (x-italic = 0.0, 0.1, and 0.15) has been 
measured and is analyzed in terms of the Werthamer-Helfand-Ho- 
henberg theory including the pair-breaking effects due to paramag- 
netic rare-earth ions. 


813 Nature of the surface-reconstruction phase transi- 
tion and the high-temperature phase of clean W(001). Roelofs, 
L.D.; Wendelken, J.F. (Fritz-Haber-Institut der Max- 
Planck-Gesellschaft, Faradayweg 4-6, D-1000 Berlin 33, 
Federal Republic of Germany). Physical Review [Section] B: 
Condensed Matter; 34: No. 5, 3319-3336(1 Sep 1986). 

A short-range model for the W(001) reconstruction phase 
transition is presented and its properties are analyzed by means of a 
Monte Carlo calculation. The latter determines ordering properties 
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as well as properties that reveal the local character of the atomic 
displacements, including the integer-order diffraction beams and 
distributions of displacements. New measurements of the behavior 
of the integer beams through the transition are also presented and 
interpreted in terms of the simulation results. The question of the 
character of the transition, displacive or order-disorder, is discussed 
from the perspective in which those two possibilities are limiting 
cases. Variation along this spectrum is determined by important 
physical characteristics of the electronic driving force. Implications 
of our results for the proper understanding of the Debye-Waller be- 
havior of W(001) and for measurements of critical exponents in this 
system are also discussed. 

814 First-principles calculation of the residual electri- 
cal resistivity of random alloys. Swihart, J.C.; Butler, W.H.; 
Stocks, G.M.; Nicholson, D.M.; Ward, R.C. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review Letters; 57: No. 9, 1181-1184(1 Sep 1986). Contract 
AC05-840R21400. 

Results of numerical calculations of the electrical resistivity 
of the following primary solid solution alloys are presented: 
Cu(Za,), Cu(Ga), Cu(Ge), Ag(Pd), and Ni(Mo). Our theoretical 
model is one reported earlier by Butler and uses a charge—self-con- 
sistent Korringa-Kohn-Rostoker coherent-potential approximation. 
The calculations are valid for strong as well as weak scattering, and 
for the first time, vertex corrections are included. Excellent agree- 
ment is obtained with experiment for the resistivity. 


815 Detection of a metallic glass layer by x-ray dif- 
fraction. McCamy, J.W.; Godbole, M.J.; Pedraza, A.J.; 
Lowndes, D.H. (Department of Materials Science and Engi- 
neering, The University of Tennessee, Knoxville, Tennessee 
37996-2200). Journal of Materials Research; 1: No. 5, 629- 
634(Sep 1986). 

A simple, precise method for obtaining the average thickness 
of an amorphous layer formed by any surface treatment has been 
developed. The technique uses an x-ray diffractometer to measure 
the reduction in the integrated intensity of several diffracted x-ray 
lines due to the near surface amorphous layer. The target material 
for generation of x rays is selected so that the emitted x rays are 
strongly absorbed by the specimen. This method permits thickness 
measurements down to —100 nm. It has been tested on a specimen 
of FesoBao on which an amorphous layer was produced by pulsed 
XeCl (308 nm) laser irradiation; the amorphous layer thickness was 
found to be 1.34 ( +- 0.1) pm. 


816 Calculated photoemission spectra of Na. Shung, 
K.W.; Mahan, G.D. (Solid State Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831; Depart- 
ment of Physics, University of Tennessee, Knoxville, Ten- 


nessee 37916). Physical Review Letters; 57: No. 8, 1076- 
1079(25 Aug 1986). Contract AC05-840R21400. 

We report a detailed calculation of the photoemission spec- 
tra of Na for electrons emitted normal to the (110) surface. The ex- 
perimental results of Jensen and Plummer have been taken as an in- 
dication that the conduction band of Na is severely distorted and 
hence that a charge-density wave exists in the system. Our calcula- 
tion confirms just the opposite, i.e., that the band is not strongly 
distorted from a free-electron band. The calculation is able to re- 
produce the experimental data closely; it also predicts an angle de- 
pendence of the spectra: a feature which needs to be examined ex- 
perimentally. 


817 Magnetic X-ray scattering with synchrotron radi- 
ation. Moncton, D.E.; Gibbs, D.; Bohr, J. (Exxon Research 
and tint Co., ‘Annandale, NJ, USA; Brookhaven 
National Lab Upton, NY, USA). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 246: No. 1-3, 
pe i 1986). (CONF-850734—). Contract AC02- 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

With the availability of high-brilliance synchrotron radiation 
from multipole wigglers, magnetic X-ray scattering has become a 
powerful new probe of magnetic structure and phase transitions. 
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Similar to the well-establihed magnetic neutron scattering tech- 
nique, magnetic X-ray scattering methods have many complementa- 
ry advantages. A brief review is presented of the history of magnet- 
ic X-ray scattering as well as recent results obtained in studies of 
the rare-earth magnet holmium with emphasis on instrumentational 
aspects. In particular, the development of a simple polarization ana- 
lyzer to distinguish charge and magnetic scattering is described. 


818 Distribution functions for the breakdown of pas- 
sive films. Macdonald, D.D.; Urquidi-Macdonald, M. 
(Chemical Engineering and Chemistry Lab., SRI Interna- 
tional, Menlo a CA 94025). pp 4-5 of Proceedings of the 
1986 Sprin of the Electrochemical Society. Pen- 
= oo, Ine Electrochemical Society (1986). (CONF- 


From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Numerous studies have shown that the critical potential (V/ 
sub c/) and induction time (t/sub ind/) for the breakdown of pas- 
sive films on metal and alloy surfaces in aqueous solutions are dis- 
tributed parameters. Accordingly, the propensity towards pitting 
attack of any real surface in an aggressive environment cannot be 
described in terms of a single set of (V/sub c/,t/sub ind/) values, 
but instead must be specified by parameters that characterize distri- 
bution functions in each of these quantities. In this paper the au- 
thors extend the point defect model, which was previously devel- 
oped, to account for the distributed nature of the breakdown of 
passive films. This deterministic model not only successfully ac- 
counts for the forms of the distributions in V/sub c/ and t/sub ind/ 

, but also quantitatively predicts the distribution in the induction 
time for the breakdown of passive films on Fe-17Cr in sodium chlo- 
ride solution from parameters calculated from the distribution in the 
breakdown potential. 


819 AC impedance and Raman spectroscopy studies on 
the corrosion/passivation behavior of nickel in dilute sulfate 
solutions. Melendres, C.A.; Baer, S. (Argonne National 
Lab., Materials Science and Technology Div., and Chemi- 
cal Technology Div., Argonne, IL 60439). pp 6-7 of Pro- 
ceedings of the 1986 Spring meeting of the Electrochemical 
Society. Pennington, NJ; The Electrochemical Society 
(1986). (CONF-860540—). ‘Contract W-31-109-ENG-38. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

This paper discusses AC impedance and Raman spectrosco- 
py studies on the corrosion/passivation behavior of nickel in dilute 
sulfate solutions. The Ni electrodes for AC impedance measure- 
ments consisted of 0.0625” diameter wires sheathed in teflon; only 
the end cross-section ws exposed to the solution. For Raman spec- 
troscopic studies, Ni foils (0.010" thick) of Marz grade purity were 
employed. The counter electrodes were also made of nickel. The 
reference electrode was Hg/Hg/sub 2/SO/sub 4/. Reagent grade 
Na/sub 2/SO/sub 4/ and Baker Ultrex quality H/sub 2/SO/sub 4/ 
were used in preparing the electrolyte solutions. AC impedance 
measurements were done in a 3-compartment glass cell. A special 
cell fitted with a quartz window was used in Raman studies. A 
Princeton Applied Research (PAR) MODEL 362 AC Impedance 
system was employed to obtain the impedance spectra up to a maxi- 
mum frequency of 100 KHz. The Raman measurements were car- 
ried out using a SPEX Model 1403 double monochromator fitted 
with a photo-multiplier tube detector. Sample excitation was by 
Ar/sup +/ laser (Coherent model CR-6). Potentiostatic control of 
the potential during Raman measurements was effected by a PAR 
Model 173 potentiostat while cyclic potential scanning was carried 
out using a PAR Model 179 Universal Programmer. 


820 Study of the inhibition of corrosion of aluminium 
by chromates using fluorescence detection of surface x-ray 
absorption. Hawkins, J.K.; Thompson, G.E.; Wood, G.C.; 
Isaacs, H.S.; Heald, S.M.; Tranquada, J. (Corrosion and 
Protection Centre, Univ. of Manchester Institute of Science 
and Technology, Manchester). pp 83 of Proceedings of the 
1986 Spring meeting of the Electrochemical Society. Pen- 
sent) Ni: The Electrochemical Society (1986). (CONF- 
8 
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From 169. meeting of the Electrochemical Society; Boston, 
MA, USA an 6 May 1986). 
This paper discusses a study of the inhibition of corrosion of 
aluminum by chromates using flourescence detection of surface x- 
ray absorption. Chromate species are efficient inhibitors of the cor- 
rosion of aluminium in neutral aqueous environments, although the 
precise mechanism is far from clear. Presently, the mechanism is 
thought to include one or more of the following processes: 1. The 
reduction of Cr/sup 6+/ to Cr/sup 3+/ species, developing solid, 
hydrated Cr/sub 2/O/sub 3/. The location of Cr/sub 2/O/sub 3/ is 
the subject of discussion, thought to develop generally over the alu- 
mina film surface /sup 1,2/ or locally at flaws within the alumina 
film /sup 3,4/. 2. The gradual penetration of Cr/sup 6+-/ species 
through the outer alumina film regions. 3. The catalysis of Al(OH)/ 
sub 3/ precipation at anodic sites. 


821 Cathodic charging - A test for embrittlement in hy- 
drogen gas. Louthan, M.R. (Dept. of Materials Engineering, 
Virginia Polytechnic Institute, Blacksburg, VA). pp 235-243 
of Predictive capabilities in environmentally assisted crack- 
ing. Rungta, R. Atlanta, GA; American Society of Heating, 
sin. and Air Cond. Eng., Inc. (1985). (CONF- 
851125— 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

Cathodic charging experiments with several steels demon- 
strated experimental difficulties with the use of electrochemical 
techniques for predicting the susceptibility of an alloy to damage in 
gaseous hydrogen. These difficulties include: 1) a large alloy-to- 
alloy dependence in the effective hydrogen pressure generated by 
any given cathodic-charging current density, 2) a large dependence 
of the effective hydrogen pressure on the surface roughness of the 
sample and 3) an apparent lack of hydrogen generation within deep 
cracks. Because of these three effects, development of a measure of 
the relative susceptibility of a series of steels to hydrogen embrittle- 
ment is difficult. 


822 Characteristic length scales in gaseous hydrogen 
embrittlement. Sieradski, K.; McCoy, J.K.; Markworth, 
A.J.; Holbrook, J.H. (Dept. of Applied Science, Brookha- 
ven National Lab., Upton, NY). pp 211-221 of Predictive 
capabilities in environmentally assisted cracking. Rungta, R. 
New York, NY; American Society of Mechanical Engineers 
(1985). (CONF-851125—). Contract AC02-76CH00016. 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

In this paper the authors present an analysis which allows 
for an experimental determination of an upper bound to the charac- 
teristic length scale in a gaseous hydrogen embrittlement system. 
This approach is based upon an ac analysis of the coupled adsorp- 
tion diffusion equations for the hydrogen metal system. The authors 
show how the frequency of the driving pressure affects the depth 
below the surface at which surface and bulk processes effectively 
decouple from one another. This decoupling distance serves as a 
useful probe for the location of the so-called hydrogen embrittle- 
ment process zone. 


823 Inferred electrochemistry of the crack tip region 


for titanium. Beck, T.R. (Electrochemical Technology 
Corp., Seattle, WA). pp 177-187 of Predictive capabilities in 
environmentally assisted cracking. Rungta, R. New York, 
NY; American Society of Mechanical Engineers (1985). 
(CONF-851 125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

Electrochemistry at "the stress corrosion crack tip is experi- 
mentally rather inaccessible because the region of interest is an ex- 
ceedingly small dimension concavity. Mathematical modeling of 
mass transport and kinetic processes in cracks is one way of explor- 
ing possible events and developing quantitative relationships that 
can be tested against SCC behavior. The first model for electro- 
chemistry of titanium SCC by Beck and Grens in 1969 satisfactorily 
described the effects of formation of oxide film and hydrogen ion in 
the outer part of a titanium SC crack but it was lacking in the de- 
tailed electrochemistry in the tip region. Subsequent work on the 
electrochemistry of freshly generated metal surfaces and on salt 
film properties in pits provided new tools for modeling the crack 
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tip region. In the revised SCC model, described in this paper, a 
saturated solution of titanium trihalide and a film of this salt is as- 
sumed to form in the tip region. Crack velocity limited by ohmic 
resistance of the saturated titanium trihalide solution in the tip 
region appears to be in accord with experimental velocity data. 


824 Predicting initiation of crack growth under stress 
corrosion conditions. Ranjan, R.; Buck, O. (Ames 
Lab.-USDOE, Iowa State Univ., Ames, IA). pp 79-89 of 
ime ca ities in environmentally assisted crac! 
gta, R. New York, NY; American Society of Mechani- 

a) sotto (1985). S CONF-8S1 105), Contract W-7405- 
ENG-82. 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov Pe 

Under stress corrosion conditions, the major portion of the 
useful life of a structure is spent in initiation and growth of micro- 
cracks, often referred to as the incubation period. Although this 
period can be a very large fraction of the total time to failure, the 
prediction of the remaining life of the component during this period 
is very difficult since there is still a lack of understanding of the 
processes involved in incubation. To overcome these difficulties, a 
physical model was suggested which, at the present time, is specific 
to stress corrosion cracking of Cu-30 Zn brass in a nontarnishing 
ammoniacal solution. The predictions of the model in terms of incu- 
bation time were found to be consistent with experimental data of 
the effects of overpotential on crack initiation. Coupling of simple 
nondestructive testing techniques with metallographic observations 
and scanning electron microscopy provided information on the 
transition from corrosion pitting to microcrack initiation. Implica- 
tions of this research on nondestructive evaluation of a component 
under stress corrosion conditions are discussed. 


825 Dependence of lattice constants and bulk moduli 
on pseudopotential properties. Lam, P.K.; Cohen, M.L. 
(Univ. of California, Berkeley). Physics Letters [Section] A; 
100A: No. 6, 293-296(6 Feb 1984). Contract AC03- 
76SF00098. 

Using a nearly-free-electron model and model pseudopoten- 
tials, an analytical relation between the Wigner-Seitz radius for a 
metal, r/sub WS/, and the core radius of the model pseudopoten- 
tial, r/sub C/, is derived. In addition, a semi-empirical formula for 
the bulk moduli is obtained. 15 references, 1 figure, 1 table. 


826 Transition to drag-controlled deformation in 
copper at high strain rates. Follansbee, P.S.; Regazzoni, G.; 
Kocks, U.F. (Los Alamos National Lab., NM). Institute of 
Physics, Conference Series; No. 70, 71-80(1984). 
From 3. conference on mechanical properties at high rates of 
a ee 
The strain rate sensitivity in a variety of metals is known to 
increase dramatically when the strain rate exceeds about 10° s~*. In 
copper, this behavior is analyzed in terms of the transition in rate 
controlling deformation mechanism from thermal activation to dis- 
location drag. The mobile dislocation density is estimated to be a 
mildly increasing function of stress or strain rate at any one strain 
and is roughly independent of strain for 0.05 = epsilon = 0.20. 24 
references, 10 figures, 1 table. 


827 An electrolytic lapping technique for vanadium. 
Ambalal, P.K.; Price, C.W. (Lawrence Livermore National 
Lab., Livermore, CA). pp 313-326 of Corrosion, failure 
analysis, and metallography. Shiels, S.A.; C.; Wit- 
kowski, R.E.; Vander Voort, G.F. Metals OH; Ameri- 
can Society of Metals (1984). (CONF-8407161—). Contract 
W-7405-ENG-48. 

From 17. annual technical of the International Me- 
tallographic Society; Columbus, OH, USA (15 Jul 1984). 

An electrolytic lapping technique has been developed for va- 
nadium to take advantage of the many benefits this technique has 
already offered with other metals. Vanadium is particularly suscep- 
tible to surface smearing and embedment of particulate material 
during mechanical grinding and polishing; both of these problems 
are eliminated by electrolytic lapping. In addition, the technique 
has proven sufficiently reproducible to greatly facilitate preparation 
of large quantities of specimens. The use of electrolytic lapping also 
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was a critical factor in the development of an etching technique 
which clearly delineates a wide range of deformation structures in 
vanadium. Examples of the application of this technique are pre- 
sented from a study of the recrystallization of vanadium. Another 
equally important application of electrolytic lapping is the prepara- 
tic 1 of specimens for surface analytical techniques. 


of Fe/KC10/sub 4/ powders. 


Bagnall, C.; Withowakt R.E.; Vander V 
Park, OH; ” American Society of Metals (1984). (CONF- 
8407161—). 

From 17. annual technical meeting of the International Me- 
tallographic Society; Columbus, OH, USA (15 Jul 1984). 

Fe and KCIlO/sub 4/ powders are blended together and 
pressed to form heat pellets. Pellet uniformity is required to ensure 
consistent and continuous reaction and is necessary to conduct 
physical measurements such as thermal conductivity and thermal 
diffusivity. Uniformity of density and composition was determined 
by metallography and image analysis. The techniques of sectioning 
the parts and sample preparation while retaining both phases result- 
ed in data which have been evaluated. 


829 Metall examinations of a 


urgical fragmented blank 
firing adapter and associated components from an M-16 rifle. 
Gray, R.J.; Houck, C.W. (Metals and Ceramics Div., Oak 
Ridge National Lab., Oak Ridge, TN). pp 479-494 of Corro- 
sion, failure analysis, and metallography. Shiels, S.A.; > 4 
nall, C.; Witkowski, R.E.; Vander Voort, G.F. Metals Par 
" American Society of Metals (1984). (CONF-8407161— 


From 17. annual technical meeting of the International Me- 
tallographic Society; Columbus, OH, USA (15 Jul 1984). 

Personnel responsible for laboratory protection at some 
plants are required to participate in exercises simulation a breach of 
security at the site. This document reports a metallurgical investiga- 
tion of blank firing adapters (BFA), one of which exploded during 
such a training exercise. Determination of the cause of the explo- 
sion was the primary objective of the examination. Metallographic 
studies included the examination of BFA’s fabricated from two dif- 
ferent types of alloys that were tested for shock reaction. Optical 
microscopy supported by electron microscopy and analytical meth- 
ods were used. The authors’ investigation supports the supposition 
that a live round of ammunition was inadvertently fired. 


Synthesis of —- to study the influence of 
ome precipitation on the mechanical properties of a copper- 
bearing HSLA steel. Lucas, G.E.; Odette, G.R.; Krishnadev, 
M.R.; Romhany, K.; Cutler, L. ‘Univ. of California, Santa 
Barbara, CA). pp 55-74 of Corrosion, failure analysis, and 
metallography. Shiels, S.A.; Bagnall, C.; Witkowski, R.E.; 
Vander Voort, G.F. Metals Park, OH; American Society of 
Metals (1984). (CONF-8407161—). 

From 17. annual technical meeting of the International Me- 
tallographic Society; Columbus, OH, USA (15 Jul 1984). 

A variety of techniques were used to investigate the evolu- 
tion of copper precipitation in a copper-bearing, high-strength low- 
alloy steel (Ni-Cop) and the consequent influence of precipitation 
on strength and ductility parameters. Microstructures were exam- 
ined at different stages of precipitation by a combination of optical 
metallography, scanning (SEM), and transmission (TEM) electron 
microscopy. Mechanical properties were determined by uniaxial 
tension tests and by a combination of ball microhardness and shear 
punch tests, techniques which are being developed for application 
to small specimen volumes. It was determined that copper precipi- 
tation in the form of small coherent clusters leads to hardening well 
before precipitation is observable by TEM. 
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831 Crack initiation and propagation rates in thermal- 
ly-cycled AISI 316 stainless steel determined using scanning 
electron jy. Chang, J.Y. (Westinghouse Electric 
Corp., Advanced Energy Systems Div., eo Box 10864, 
Pittsburgh, PA). pp 553-564 of Corrosion, failure analysis, 
and metallography. Shiels, S.A.; ogee C.; Witkowski, 
R.E.; Vander Voort, G.F. Metals Par OH; American So- 
ciety of Metals (1984). (CONF-8407161—). 

From 17. annual technical meeting of the International Me- 
tallo; apleeerp A waaay OH, USA (15 Jul 1984). 

crack initiation and propagation rate in thermally-cycled 

AISI 316 stainless steel were studied using SEM fracture surface 
examination. Test specimens were subjected to low-cycle thermal 
fatigue between 200 C and 590 C in flowing sodium. The test re- 
sults allow the crack-propagation rate of individual cracks to be 
measured quite accurately. The number of cycles to initiate a crack 
can then be estimated to within +. 50 cycles. 


832 Effects of the impact of small hard spheres on duc- 
tile metals. Keiser, J.R.; Ficalora, P.J. (Oak Ridge National 
Lab., Oak Ridge, TN). pp 237-246 of Corrosion, failure 
analysis, and metallography. Shiels, S.A.; C.; Wit- 
kowski, R.E.; Vander Voort, G.F. Metals P; OH; Ameri- 
can Society of Metals (1984). (CONF-8407161—). Contract 
ACO05-840R21400. 

From 17. annual technical of the International Me- 
tallographic Society; Columbus, OH, USA (15 Jul 1984). 

The many problems associated with erosion-corrosion of 
metals observed in coal conversion systems have led to a program 
to study such phenomena. Initially, a gun capable of shooting 0.343 
mm diam tungsten carbide spheres at velocities up to 150 m/s was 
constructed and mounted on a scanning electron microscope (SEM) 
to allow in-situ erosion studies. Subsequent modifications to the 
SEM added a hot stage and capability for in-situ corrosion. Studies 
to date have included observations of the erosion of gold, copper, 
and stainless steel by WC spheres. Evidence of local melting and 
formation of lips has been obtained by scanning electron microsco- 
py. 


833 Creep fracture in austenitic stainless steels con- 
taining antimony or titanium. Schneibel, J.H.; White, C.L.; 
Petersen, G.F.; Padgett, R.A. Metals Park, OH; American 
Society for Metals (1984). 1-9p. 

From 1984 ASM international conference on new develop- 
ments in stainless steel technology; Detroit, MI, USA (17-20 Sep 
1984). 

Fines anima 
fracture, and in particular the cavitation behavior, of an austenitic 
stainless steel has been investigated. An addition of 1 wt % Sb re- 
sults in a pronounced increase of the number density of intergranu- 
lar creep cavities and a strong reduction in the creep ductility, as 
ee eee ee ee 
instead, the density of creep cavities decreases significantly, and 
creep fracture occurs in a ductile manner with high elongations to 
fracture. The cavity growth rates in the undoped, as well as in the 
antimony-doped, material are found to be compatible with a diffu- 
sional growth mechanism. Titanium additions are expected to slow 
down cavity growth rates, owing to a lowering of the grain bound- 
ary diffusivity, and to dynamic recrystallization. They are also 
likely to retard cavity nucleation. The ductility improvement by ti- 
tanium is associated with a decrease in sulfur and an increase in 
phosphorus levels at internal cavity surfaces, as compared to the 
undoped base material. 23 references, 9 figures, 2 tables. 


834 Application of the size-effect correction to 
quenched-in resistivity measurements. Mundy, J.N.; Ockers, 
S.T.; Sambles, J.R. (Argonne National Lab., IL). Journal of 
Physics F (London). Metal Physics (London); 13: 2581- 
2588(1983). 

Measurements of quenched-in resistivity (A rho/sub obs/)/ 
sub Q/ as a function of temperature can yield values of the effec- 
tive enthalpy for vacancy defect formation H/sub eff//sup F/. The 
samples are usually made thin to achieve high quenching rates and 
pure to avoid vacancy-impurity clustering during the quench. The 
higher the sample purity and the thinner the sample, the more the 
sample resistance is affected by scattering of electrons from the 
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sample surface. Inadequate correction for this size effect can result 
in errors in the values of A rho/sub Q/ and thus H/sub eff//sup F/ 
. The magnitude of the errors using Fuchs-Sondheimer and Dingle 
theories is discussed. A possible method of obtaining reliable size- 
effect corrections is suggested by an application of Soffer theory. 
42 references, 2 figures, 1 table. 


835 Muon spin relaxation measurements of the fluctua- 
tion modes in spin-glass AgNm. Heffner, R.H.; Leon, M.; 
Schillaci, M.E.; MacLaughlin, D.E.; Dodds, S.A. (Los 
Alamos National Lab., Journal of Magnetism and 
Magnetic Materials; 31-34: 1363- 1364(1983). 

Recently reported zero-field »SR measurements below the 
spin-glass transition temperature in AgMn (1.6 at%) show a temper- 
ature dependent inhomogeneous width. The authors discuss these 
data in terms of a model in which the local field undergoes limited- 
amplitude fluctuations. The authors find that both very slow (= 0.3 
ps~*) and rapid (~ 3000 ps~*) fluctuations are required. 10 refer- 
ences, 1 figure, 1 table. 


836 Oxidation of the (100) surface of a Ni-Fe alloy. 
Greco, S.E.; Roux, J.P.; Blakely, J.M. (Cornell Univ., 
Ithaca, NY). Surface Science; 120: No. 1, 203-222(Aug 1982). 
Contract AC02-79ER 10501. 

The initial stages of oxidation of the (100) surface of a single 
crystal alloy specimen of approximate atomic composition Ni 59, 
Fe 41 (at%) have been studied by Auger spectroscopy and electron 
diffraction techniques. The clean alloy surface shows only a slight 
iron enrichment over the temperature range of the oxidation studies 
(373-873 K). Oxidation studies were performed over the O: pres- 
sure range 5 x 10~* to 1 x 10-® Torr. Within these experimental 
conditions the rate of oxygen uptake was found to be linear in pres- 
sure and essentially independent of temperature. LEED studies 
showed that a chemisorbed c(2 x 2) structure preceded the forma- 
tion of surface oxides. The interaction of oxygen with the surface 
induced a marked segregation of iron and this was particularly pro- 
nounced at elevated temperatures. Chemical shifts were observed in 
the low energy Ni and Fe Auger spectra during oxidation; these 
were similar to those previously observed in separate studies of the 
oxidation of pure Ni and of pure Fe. At the higher temperatures 
the initial oxide layer grew epitaxially apparently as a (111) cubic 
oxide on the (100) substrate. The Ni to Fe concentration ratio in 
oxides several layers thick was found to depend on the temperature 
of the reaction; at higher temperatures the oxide were more Fe- 
rich. The Fe to Ni ratio in oxides produced at lower temperatures 
could be increased by annealing. At large O2 exposures (about 5000 
L) a transition was observed in the structure of the oxide layer. 25 
references, 14 figures. 
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837 (AD-A—169588/1/XAB) Self-propagating high- 
temperature synthesis (SHS): current status and future pros- 
pects. Final report. Corbin, N.D.; McCauley, J.W. (Army 
Materials Research Agency, Watertown, MA (USA). Mate- 
rj Technology Lab.). May 1986. 18p. NTIS, PC A02/MF 

Conventional ceramic processing normally consists of two 
stages: first, a powder having the desired physical and chemical 
characteristics is prepared, then it is heated to promote interparticle 
bonding (sintering) and densification. This generally requires high 
temperature (1200-2000 °C) and controlled atmospheres (vacuum - 
high pressure). Often the sintering stage may require up to several 
days to carry out. An alternative method termed self-propagating 
high-temperature synthesis (SHS) is described in this review. The 
process utilizes the heat generated by an exothermic reaction be- 
tween precursor components to densify the resulting reaction prod- 
ucts. The heat generated by these reactions is capable of producing 
temperatures in excess of 2500°C. Since the heat is self-generated, 
high-temperature furnaces are not required. Processing times are on 
the order of seconds/minutes rather than hours/days as in conven- 
tional processes. In addition to these attributes, products produced 
by SHS seem to be of higher purity than the starting materials since 


ERA-12/1/ 124 


the high temperatures vaporize the volatile contaminants. Further, 
intractable borides and carbides can be produced by this technique. 


838 (AD-A—169593/1/XAB) Mechanical-property 
evaluation at elevated of sintered beta silicon 
carbide. Final report. Slavin, M.J.; Quinn, G.D. (Army Ma- 
terials Research Agency, Watertown, MA (USA). Materials 
Technology Lab.). Mar 1986. 26p. NTIS, PC A03/MF AOl. 

Silicon-based ceramics have considerable potential for struc- 
tural applications in heat engines and other energy conversion de- 
vices. This study is part of an ongoing Department of Energy 
project to screen new materials for their mechanical properties for 
heat-engine applications. A program was carried out to evaluate the 
mechanical properties at room and elevated temperatures of the 
General Electric sintered beta silicon carbide. The testing included 
room temperature flexural strength, flexural stress rupture at 1200 
C, and stepped temperature stress-rupture (STSR) experiments. 
Fractographic examination identified the flaw populations that lim- 
ited strength. The properties measured on this material are typical 
of sintered silicon carbide. 


839 (AD-A—169964/4/XAB) High-specific-heat dielec- 
trics and kapitza resistance at dielectric boundaries. Annual 
report, 1 August 1983-30 September 1985. Eckels, P.W.; 
Lawless, W.N.; Parker, J.H.; Patton, B.R.; Clark, C.F. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Re- 
search and Development Center). 30 Sep 1985. 417p. NTIS, 
PC A18/MF AO1. 

This program has two efforts: Kapitza and thermal proper- 
ties studies. Two separate Kapitza conductance test facilities have 
been designed and fabricated for both solid-solid and for solid- 
liquid He II measurements. Preliminary data has been obtained for 
copper to T lambda C lambda interface conductance and also for 
KBr and LiF thermal conductance to helium II. For the latter two 
materials, the test dewars were designed to allow cleaving of the 
samples under liquid helium. The Kapitza conductance of both sam- 
ples was very near the phonon radiation limit providing strong evi- 
dence that the anomalous Kapitza conductance is not the result of 
surface contamination. Thermal-properties work included measure- 
ment of the specific heat and thermal conductivity of the CdCr.O, 
spinels and of several CsC lambda-structure heavy-metal halides in 
the temperature range of 1.5 to 35K. The specific heat data for the 
spinels was analyzed in terms of both lattice phonons and magnetic 
contributions. The dependence of the spinel’s thermal conductivity 
on magnetic fields up to 15T was studied, and magnetocaloric data 
were obtained. For both the Zn and Cd spinels, the lattter results 
showed a paramagnetic behavior with demagnetization cooling and 
magnetization heating. Theory was developed to explain some of 
the magnetocaloric effects in the new spinels, CdCr.O, and 
ZnCr2O.. 


840 (AD-A—170001/2/XAB) Study of high tempera- 
ture failure mechanisms in ceramics. Annual report, 1 April 
1985-31 March 1986. Page, R.A.; Lankford. (Southwest Re- 
search Inst., San Antonio, TX (USA). Dept. of Materials 
Sciences). Apr 1986. 25p. (SWRI—8578/2). NTIS, PC 
A02/MF AO1. 

A fundamental study involving experimental characterization 
and analytical modeling of grain-boundary cavitation and creep 
crack growth in structural ceramics exposed to pure tensile loading 
is reported. The major experimental techniques employed in the 
program are the use of small-angle neutron scattering to character- 
ize cavity nucleation and growth and stereo-imaging analysis to 
characterize the stress and strain fields associated with growing 
creep cracks. In the first section of the report, the experimental 
progress is summarized. The design of the pure tensile-creep appa- 
ratus, which is being used for the creation of bulk damage and for 
creep crack growth, is discussed. The progress made in the deter- 
mination of surface-preparation conditions that are adequate for the 
stereo-imaging analysis is also discussed. The second section of the 
report describes the results of a critical review of recent experimen- 
tal and theoretical studies of creep cavitation in ceramics. The re- 
sults of this critical study identified a number of stochastic aspects 
of cavitation. The stochastic nature of cavitation arises primarily 
due to the dependence of both cavity nucleation and cavity growth 
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on grain-boundary sliding. A degree of randomness is also imposed 
by the nonuniform distribution of nucleation sites. These results 
sugggest that the measurement of grain boundary sliding rates and 
the development of a statistical model of cavitation will be crucial 
to the understanding and modeling of tensile creep failure. 


841 (ANL/FE—86-3) Review of the effect of flaws on 
the fracture behavior of structural ceramics, Singh, J.P. (Ar- 
— National Lab., IL (USA)). Sep 1986. Contract W-31- 

09-ENG-38. 35p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE87000909. 

A literature review was conducted on the effect of flaws on 
the fracture behavior of structural ceramics. Both intrinsic flaws 
(inclusions, pores, large grains, grain boundaries, and agglomerates) 
and extrinsic (surface machining) flaws have been observed to influ- 
ence the fracture behavior. Examination of several models to pre- 
dict the effect of flaws on fracture behavior suggests that detailed 
evaluation of the microstructure is essential for the selection and/or 
development of appropriate models for a specific material. It has 
also been observed that in many cases, the initial flaw population 
changes in service as a result of the interaction between the service 
environment and the component. Implications of the understanding 
of the effect of flaws on fracture for the control of fabrication pro- 
cedures are discussed. It is suggested that a collaborative effort, 
combining fracture and microstructural studies with nondestructive 
evaluation to detect and characterize these flaws, will be a critical 
step towards ensuring the structural reliability of ceramic compo- 
nents. 74 refs., 10 figs. 


842 (CONF-860714—4) Role of interfacial reactions on 
the mechanical properties of ceramic brazements. Moorhead, 
A.J.; Henson, H.M.; Henson, T.J. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 10p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87001693. 

From 22. University conference on ceramics - ceramic mi- 
crostructures '86: role of interfaces; Berkeley, CA, USA (28 Jul 
1986). 

Ceramics of major current interest include alumina, alumina- 
matrix composites, partially stabilized zirconia, silicon carbide, and 
silicon nitride. Criteria for selecting brazing filler metals are dis- 
cussed. Flexural strengths of the resulting brazed joints were meas- 
ured. (DLC) 


843 (CONF-861019—6) Electronically driven recon- 
struction of TaC(100). Noonan, J.R.; Davis, H.L.; Gruzalski, 
G.R. (Oak Rid ge National Lab., TN (USA). Solid State 
Div.). Sep 1986. Contract AC05- 840R21400. 15p. NTIS, 
PC hoor A01; GPO Dep. File Number DE87000262. 

From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 

The structure of a stoichiometric TaC(100) surface has been 
determined by an analysis of its LEED I-V spectra. It was deter- 
mined that the surface is reconstructed such that <011> rows of 
carbon atoms are displaced outward and <011> rows of Ta 
inward with respect to the truncated bulk atomic layer. The elec- 
trostatic forces on the surface atoms that are induced by the termi- 
nation of the solid drive this rippled reconstruction. 


844 (DOE/ER/45191—2) Perturbed angular correla- 
tions in Zr-containing ceramics. Gardner, J.A. (Oregon State 
Univ., Corvallis (USA). Dept. of Physics). 1986. Contract 
FG06-85ER45191. 12p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE87001399. 

Significant progress was made in: PAC experimentation on 
structural properties of pure zirconia, PAC experimentation on 
structure and dynamics of cubic stabilized zirconia, computer - 
lation and modeling, first-principles theory, better understanding of 
the PAC method, PAC spectrometer development, and compact 
high-temperature furnace development. 
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845 (EFI—743(58)-84) mg ptr ror nam calculation of syn- 
chrotron topograms. 1. Indexing of synchrotron topograms. 
Abovyan, Eh.S.; Akopyan, G.S.; ee oy P.A.; = 

an, A.G.; Petros yan, M.L. (Erev. Fizicheskij Inst. 
fUSSR)). 1984, 18p. “Gn Russian). NTIS {US Sales Only), 
PC A02/MF AO1. File Number DE86703889. 

A working method is developed that enables to index the 
synchrotron X-ray pattern-topograms both for transmission and re- 
flections on different geometry of mutual location of the sample 
and the photographic plate with respect to the incident beam. It is 
shown experimentally that the method enables to index uniquely 
the diffraction pattern at any symmetry of the crystal and relative 
accuracy of spots coordinates measurement on the X-ray pattern of 
the order 1%. 10 refs.; 2 figs. 


846 (INIS-SU—359, pp 58-62) Temperature depend- 
ence of superconducting energy gap width in niobium nitride 
films. Dzhuraev, D.R. 1984. (In Russian). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE87780020. 

Kratkie Soobshcheniya po Fizike. (No. 3). 

In Experimental and theoretical physics. Vol. 3. Collection. 

The temperature dependence of superconducting energy 
gap, A(T), in niobium nitride films is measured by the electron tun- 
neling method. The NbN-oxide NbN-Pb and NbN-oxide NbN-In 
tunnel contacts are used. The results obtained are compared with 
the BCS theory. 6 refs.; 3 figs.; 1 tab. 


(INIS-SU—363, pp 40-44) Effect cf ion implanta- 
tion on a-Si:H Karryev, A.N.; Akim- 
chenko, I.P.; Gippius, A.A.; Utkin-Ehdin, D.P.; Dravin, 
V.A. 1984. (In Russian). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87780017. 

Kratkie Soobshcheniya po Fizike. (No.2). 

In Experimental and theoretical physics. Vol. 2. 

Photoluminescence and optical absorption of a-Si:H and a-Si 
films irradiated by **Fe* and “Ar* are investigated. The results 
obtained permit to make a suggestion on filling broken bonds by 
iron atoms. 6 refs.; 3 figs. 


848 (LA-UR—86-3123) Effect of irradiation-induced 
defects on fusion reactor ceramics. Clinard, F.W. Jr. (Los 
Alamos National Lab., NM (USA). Materials Science and 
Technology Div.). 1986. Contract W-7405-ENG-36. 29p. 
(CONF-8609138—3). NTIS, PC A03/MF AO0l; 1; GPO 
Dep. File Number DE87000144. 

From 5. europhysical topical conference on lattice defects in 
ionic materials; Madrid, Spain (8 Sep 1986). 

Structural, thermal, and electrical properties critical to per- 
formance of ceramics in a fusion environment can be profoundly al- 
tered by irradiation effects. Neutron damage may cause swelling, 
reduction of thermal conductivity, increase in dielectric loss, and 
either reduction or enhancement of strength depending on the crys- 
tal structure and defect content of the material. Absorption of ion- 
izing energy inevitably leads to degradation of insulating properties, 
but these changes can be reduced by alterations in structural or 
compositional makeup. Assessment of the irradiation response of 
candidate ceramics AhOs, MgAlkO,, SiC and SisN, shows that 
each may find use in advanced fusion devices. The present under- 
standing of irradiation-induced defects in ceramics, while far from 
complete, nevertheless points the way to methods for developing 
improved materials for fusion applications. 


849 Neutron diffraction study of ScD/sub 1.8/. Robin- 
son, D.S.; Zarestky, J.L.; Stassis, C.; Peterson, D.T. (Ames 
Laboratory and Department of Physics, Iowa State Univer- 
sity, poms Iowa 50011). Physical Review [Section] B: Con- 
densed Matter; 34: No. 10, 7374-7375(15 Nov 1986). Con- 
tract W-7405-ENG-82. 

We have made neutron powder diffraction measurements on 
ScD/sub 1.8/ at a number of different temperatures up to 1000 °C. 
From these data, we extract the scandium and deuterium mean- 
square displacements at each temperature. Contrary to recent mag- 
netic resonance results, we find no signature of what has been 
called sublattice melting. 
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850 Calculation of magnetic transitions in RRh,B, due 
to the Ruderman-Kittel-Kasuya-Yosida interaction. Terris, 
B.D.; Gray, K.E.; Dunlap, B.D. (IBM Almaden Research 
Center, San Jose, California 95120). Physical Review [Section] 
B: Condensed Matter; 34: No. 7, 4868-4869(1 Oct 1986). 

The magnetic transition temperatures for SmRh,B, and 
ErRh,B, are calculated for the Ruderman-Kittel-Kasuya-Yosida 
interaction as a function of Fermi wave-vector k/sub f/ and elec- 
tron mean free path 1. The results are consistent with the experi- 
mental 1 dependence and the antiferromagnetism (ferromagnetism) 
in SmRh,B, (ErRh,B,) for values of k/sub f/ approximately equal 
to 1.84 A/sup -1/ (1.95 A/sup -1/). This result cannot, however, 
assess whether or not direct dipole-dipole interactions are signifi- 
cant for T/sub M/ in ErRh,B,. 


851 Investigations of the transverse bulk polaritons in 
uniaxial AlO; by infrared reflection. Chu, Y.T.; Bates, J.B. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Section] B: Con- 
densed Matter; 34: No. 6, 4368-4371(15 Sep 1986). Contract 
AC05-840R21400. 

The transverse bulk polariton dispersion curves in the region 
above 400 cm/sup -1/ in uniaxial Al,Os were determined from the 
inflection points on the smooth edges of the high-reflectivity bands 
in infrared spectra measured at various angles of incidence for TM 
polarization. 


Preparation of amorphous electrochromic tungsten 
on and molybdenum oxide by plasma enhanced chemical 
vapor deposition. Tracy, C.E.; Benson, D.K. (Materials Re- 
search Branch, Solar Energy Research Institute, Golden, 
Colorado 80401). Journal of Vacuum Science and Technology, 
A: Vacuum, Surfaces, and Films; 4: No. 5, 2377-2383(Sep 
1986). Contract AC02-83CH10093. 

Preliminary experiments have been performed to probe the 
feasibility of using plasma enhanced chemical vapor deposition 
(PE—CVD) to prepare electrochromic thin films of tungsten oxide 
and molybdenum oxide by plasma reaction of WFs, W(CO)., and 
Mo(CO). with oxygen. Thin films produced in a 300 W, electrode- 
less, radio-frequency (rf), capacitive discharge were found to be 
electrochromic when tested with either liquid or solid electrolytes. 
Optical spectroscopy was performed on two electrochromic coat- 
ings after Li* ion insertion from a propylene carbonate liquid elec- 
trolyte. Broad absorption peaks at —900 nm for WOs; and 600 nm 
for MoOs were observed. Optical results for PE—CVD MoOs 
films differ from those reported for evaporated MoOs films which 
have an absorption peak at —800 nm. The shorter wavelength ab- 
sorption in the PE—CVD MoO; films offers the potential for fabri- 
cating electrochromic devices with higher contrast ratios and less 
color change. Optical emission spectroscopy, Auger, and x-ray dif- 
fraction analyses indicate these thin film deposits to be predomi- 
nantly amorphous tungsten and molybdenum oxides. 


853 Properties of thin antimultipactor TiN and Cr.O3 
coatings for klystron windows. Nyaiesh, A.R.; Garwin, E.L.; 
King, F.K.; Kirby, R.E. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 4: No. 5, 7356-2363(Sep 1986). Contract 
AC03-76SF00515. 

Low secondary electron emission yield (1—1.3), low radio- 
frequency (rf) loss films are of interest as coatings for alumina ce- 
ramic high power klystron windows. Very thin (15—50 A-circle) 
Ti and TiN layers have been previously used with success in klys- 
tron tubes operating at lower power levels (<35 MW peak power) 
and short (2.5 js) pulses but are subject to property changes during 
air exposure, tube bakeout (550 °C for up to 10 days) and i-italicn- 
italic s-italici-italict-italicu-italic electron bombardment. Higher 
power tubes (> or =50 MW) with longer (5 ps) pulse lengths re- 
quire coatings that remain stable under these more rigorous condi- 
tions in order to avoid multipactoring and window failure due to 
overheating. Air-oxidized Cr films offer an alternative to TiN. This 
work shows that they have the required resistivity for low rf loss, 
combined with stability in the secondary electron emission (SEE) 
yield under bakeout and electron bombardment. SEE, AES, XPS, 
ELS, oxidation, bakeout, and electron bombardment results are pre- 


sented for Cr and TiN layers deposited by sputtering onto high 
density alumina substrates. The surface of TiN oxidized to a 9 A- 
circle thick TiO. layer which, under bakeout to 550 °C in vacuum, 
thinned to 6 A-circle. This extreme layer thinness resulted in a sig- 
nificant drop in the SEE yield which, unfortunately, was reversible 
upon reoxidation. The oxidized layer on Cr was i7 A-circle of 
CrzOs which thinned to 13 A-circle upon bakeout. This thicker 
oxide layer produced a stable SEE yield which, although not as 
low as oxidized TiN, is sufficient to prevent electron multipactor. 
Windows covered by air-oxidized Cr films are at least as good, 
under tube processing conditions, as the best TiN-coated windows. 


854 (UCRL-Trans—12125) Method for synthesizing 
boron nitride. Yazu, Shuji. (Lawrence Livermore National 
Lab., CA (USA); Sumitomo Electric Industries Ltd., Osaka 
(Japan)). Sep 1986. Contract W-7405-ENG-48. Translation 
of Japanese Kokai Patent No. Sho 60[1985] - 131811, July 
13, 1985. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000860. 

A method is disclosed where boron nitride is employed as a 
feed material, where a mixture obtained by mixing or solid-solubi- 
lizing boron nitride in one, two, or more alkali metal boronitrides 
MsBNz2 and alkaline earth metal boronitrides MsB2N. (quantity of 
addition: below the eutectic composition level of cubic boron ni- 
tride and said boronitride, and above 0.5 mol %) is employed as a 
solvent. A cubic boron nitride single crystal is employed as a seed 
crystal, and the pressure and temperature of said cubic boron ni- 
tride are maintained at stable levels in the entire system. A block of 
said feed boron nitride material is contacted with a block of said 
solvent material, the seed crystal is located adjacent to the solvent 
material away from said contact surface, and the temperature of the 
seed crystal is maintained at a level lower than the temperature of 
the contact surface between the feed material and solvent material 
in order to grow cubic boron nitride on said seed crystal. 


Preparing precision ultrafine sapphire surfaces: a 
coneten method. Prochnow, E.; Edwards, D.F. (Lawrence 
Livermore National Laboratory, Optical Sciences & Engi- 
neering Group, Livermore, California 94550). Applied 
Optics; 25: No. 16, 2639-2640(15 Aug 1986). Contract W- 
7405-ENG-48. 


A method is presented for preparing small quantities of pol- 
ished sapphire wafers having a surface figure of A/8 or better and 
surface roughness of 2—3 A-circle rms. (AIP) 


856 A comparison of x-ray computed tomography, 
through-transmission ultrasound, and low-kV x-ray imaging 
for characterizing Green-state ceramics. Roberts, R.A.; Ell- 
ingson, W.A.; Vannier, M.W. (Materials Science and Tech- 
nology Div., Argonne National Lab., Argonne, IL 60439). 


pp 118-124 of Proceedings of the fifteenth symposium on 
nondestructive evaluation. Moore, D.W.; Matzkanin, G.A. 
Columbus, OH; American Society for Nondestructive Test- 
ing (1985). (CONF-8504119—). 

From 15. symposium on nondestructive evaluation; San An- 
tonio, TX, USA (23 Apr 1985). 

Green-state MgAl/sub 2/O/sub 4/ compact disk specimens 
have been studied by x-ray computed tomography (CT), through- 
transmission pulsed ultrasound, and low-kV x-ray imaging to com- 
pare the abilities of these nondestructive evaluation (NDE) methods 
to detect flaws and density variations. X-ray computed tomograph- 
ic images were obtained from a 125-kV (peak) imaging system with 
a 512x512 matrix and a pixel size of 100 ym. A 3- to 10- MHz fo- 
cused-beam ultrasonic transducer was used, together with special 
immersion techniques, to obtain topographical maps of acoustic at- 
tenuation and phase velocity; a 30x30 matrix was used in the ultra- 
sonic scans. A 35-kV x-ray system with high-resolution type RR 
film was used to obtain conventional radiographs. Large-scale non- 
uniform density gradients were detected with CT and ultrasonics in 
supposedly uniform ceramic disks. In addition, inclusions in the 
green-state samples were detected by all three methods, with each 
method providing certain advantages. The influence of grain struc- 
ture and other ceramic powder characteristics will be examined in 
the future. 
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Estimating damage laws from bend-test data. Ro- 
pel A.R.; Shetty, D.K.; Duckworth, W.H. (Battelle's 
Columbus Labs., OH). Journal of Materials Science; 20: 935- 
940(1985). Contract FG02-84ER45073. 

Bend-test curves were calculated for materials obeying three 
very different damage laws. One results of the calculations is that 
the neutral axis migrates towards the compression face as the load- 
point displacement increases. For the three damage laws investigat- 
ed, there is a simple relationship between the location of the neutral 
axis and the secant modulus derived from the bend-test record; this 
relationship is quite insensitive to the exact form of the damage 
law. The stress at a point 20% of the beam depth from the tensile 
outer fiber is also fairly insensitive to the form of the damage law. 
Combining these two observations, it is possible to use bend-test 
data to make a good estimate of the tensile stress-strain curve of a 
material subject to damage. 


858 Soliton dynamics on an easy-plane ferromagnetic 
chain, Wysin, G.; Bishop, A.R.; Kumar, P. (Los Alamos Na- 
tional Lab., NM). Journal of Physics C: Solid State Physics; 
17: 5975- 5991(1984). 

It is now generally accepted that the description of solitons 
in a classical easy-plane ferromagnetic chain in terms of a sine- 
Gordon theory is inadequate. The structural and dynamic proper- 
ties of these solitons are not very clear. The authors present here 
results of a numerical simulation of the dynamics of a single soliton 
as well as collisions between a soliton-antisoliton pair. The dynam- 
ics of a single soliton appears to be consistent with variational 
method calculations. The energy dispersion E(u), where u is the 
propagation velocity, consists of three continuously connected 
branches. Only the first branch is sine-Gordon-like with an effec- 
tive soliton mass. A soliton-antisoliton pair collision leads to a vari- 
ety of final states. As a function of magnetic field B, there are four 
major regimes. At very low fields, the pair transmit through each 
other similar to a pair collision for true sine-Gordon solitons. For 
somewhat higher fields, the pair forms a bound state (breather 
mode) on collisions. Further increase in magnetic field leads to re- 
flection of the soliton-antisoliton pair. As a function of increasing 
collision velocity u/sub sG/ for an initial sine~Gordon pair, the var- 
ious critical fields in general decrease. Furthermore, there are de- 
tails in the final state diagram (in the u/sub sG/-B plane) that cor- 
responded to resonance scattering (for breather modes) and branch 
transfer (in the pair collision leading to reflection). Implications of 
these results for quasi-one-dimensional ferromagnets such as CsNiFs 
and CHAB ((CsHi:1NHs)CuBrs) are suggested. In particular, the au- 
thors suggest that non-linear elementary excitations in these chains 
may be breathers rather than isolated solitons. 


Quantitative ae loss spectroscopy 
vanaition carbide. Allison, C . Wiltame WSS.; Tothnen, 
M.P. (Univ. of Illinois, Urbana). Ultramicroscopy; 13: 253- 
264(1984). Contract AC02-76ER01198. 

A dedicated scanning transmission electron microscope 
equipped with an electron energy loss spectrometer was used to 
measure the carbon/metal ratio, x, in a specimen of single crystal 
vanadium carbide, VC/sub x/. VC/sub x/ is normally a non-stoi- 
chiometric compounds whose properties depend strongly upon the 
value of x. Inner shell ionization cross-sections for carbon and 
metal atoms were obtained experimentally from evaporated films. 
The value of x obtained from the energy loss spectra using these 
cross-sections was 0.84, in good agreement with the value of 0.833 
known to be correct, as the specimen had been annealed to develop 
the ordered phase VeC;. With cross-sections calculated by the effi- 
ciency factor method and by the hydrogenic model, values of x ob- 
tained from the same energy loss spectra were approximately 10% 
lower and 25% lower, respectively, than the known value. 15 refer- 
ences, 10 figures, 3 tables. 


3603 Composite Materials 


860 (AD-A—169839/8/XAB) Micromechanisms of 
crack growth and fracture toughness in metal matrix compos- 
ites. Technical report, 29 April 1985. Davidson, D.L.; Lank- 
ford, J.; Leverant, G.R. (Southwest Research Inst., San An- 
tonio, TX (USA)). Jun 1986. 47p. (SWRI—06-8602). NTIS, 
PC A03/MF AO1. 
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Subcritical crack growth and rapid fracture of the mechani- 
cally alloyed aluminum alloy IN-9052 reinforced with SiC particles 
were investigated. Fatigue crack growth rates for the composite 
exceed those of the unreinforced alloy, except that the threshold 
stress intensity for growth is higher for the composite. Fracture 
toughness of the composite is about 9 square root of M cubed com- 
pared to a (reported) value of 29 square root of M cubed for the 
unreinforced alloy. The contributions to fracture toughness from 
work done within the plastic zone and in formation of the void 
sheet were computed using analytical models. Fracture toughness is 
shown to result almost entirely from work done within the plastic 
zone of the growing crack. The matrix microstructure and the par- 
ticle characteristics are found to account for the elastic and fracture 
properties of this composite. 


(AD-A—170480/8/XAB) Modeling of infiltration 
kinetics and interfacial bond strength in aluminum matrix-sili- 
con carbide Annual report, 1 May 1986-30 April 
1986. Edwards, G.R.; Olson, D.L.; Martins, G.P.; Lanning, 
B.R.; Maxwell, P.B. (Colorado School of Mines, Golden 
(USA). Center ‘for Welding Research). 1986. 33p. NTIS, PC 
A03/MF AOI. 

The objective in this research is to gain a fundamental un- 
derstanding of the wetting and adhesion of aluminum alloys to SiC. 
The preliminary approach has been to study the infiltration kinetics 
of molten aluminum alloys into green silicon carbide compacts and 
relate the results to the interfacial bond strength. Since both infil- 
tration rate and interfacial bond strength are related to the interfa- 
cial tension at the interface, our approach has been to isolote those 
parameters which affect both infiltration kinetics (i.e. viscosity, den- 
sity, and pre size) and interfacial bond strength (i.e. enthalpies of 
solution and electronic contributions) and then to correlate the ki- 
netics and bond strength to the most fundamental parameters. 


862 (CONF-850705—2) Whisker reinforced ceramic 
composites. Tiegs, T.N.; Becher, P.F. (Oak Ridge National 
Lab., TN (USA). Metals and Ceramics Div.). 1985. Con- 
tract AC05-840R21400. 1lp. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87000372. 

From 21. University conference on ceramic science; Univer- 
sity Park, PA, USA (17 Jul 1985). 

SiC whisker reinforcement improves the mechanical proper- 
ties of alumina and mullite. Typical fine-grained alumina with 
ground surfaces has fracture toughness, K/sub Ic/, and flexural 
strength values of 4 to 5 MPa x m/sup 1/2/ and 350 to 450 MPa, 
respectively. By the addition of 20 vol % SiC whiskers to the alu- 
mina, values of 8 to 8.5 MPa x m/sup 1/2/ and 650 MPa are ob- 
tained. Other studies have found that these toughness and strength 
values are essentially maintained up to temperatures of at least 
1000°C. Crack deflection by the whiskers is the major toughening 
mechanism. By increasing the fracture toughness, whisker-rein- 
forced ceramics become less sensitive to flaw size. This results in 
improvement in resistance to slow crack growth for alumina-20 vol 
% SiC whisker composites. The present work further enhances the 
potential of the SiC whisker reinforced alumina by showing excel- 
lent thermal shock resistance up to temperature changes of 900°C. 
The final properties of the composites depend not only on the 
volume fraction of whiskers and the processing, but on the starting ' 
materials as well. Results from an evaluation of whiskers from sev- 
eral commercial sources with respect to final composite properties 
show that SiC whisker-alumina incompatibility at elevated fabrica- 
tion temperatures can result in severe degradation of the mechani- 
cal properties. Processing of the whisker reinforced ceramic com- 
posites therefore must be tailored to specific powder-whisker com- 
binations. Further improvements can be attained using transforma- 
tion toughening with zirconia particles. 


3604 Polymers And Plastics 


Annealing of deformed polymers under dimensional 
po Kung, aa Li, ee Aarne reed er 
gram, Department of Mec gineering, University o' 
Rochester, Rochester, New York 14627). Journal of Applied 
Physics; 60: No. 8, 2659-2664(15 Oct 1986). 
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The two-stage process discovered in the recovery of de- 
formed amorphous polymers (PS, PMMA, and PC) is verified in 
this study. The first stage which takes place below T/sub g/ re- 
leases part of the stored energy (part 1) and recovers the volume. 
The second stage which takes place above T/sub g/ releases the 
rest of the stored energy (part 2) and recovers the dimension. The 
relation between the part 2 stored energy and dimensional changes 
during deformation is the same as that during recovery. In this 
study, the dimension is constrained not to change during recovery. 
As expected, the part 2 stored energy is not released but the part 1 
stored energy is released as usual. Furthermore, if in a second scan 
the constraint is removed and the dimension is allowed to recover, 
the part 2 stored energy is then released. These results confirm the 
unique relationship between dimension and the part 2 stored energy 
and the separability of the two-stage recovery process. 


Configurational ae of the _— proper- 
ties of z-conjugated polymers. I. Strong disorder limit. 
Schweizer, K.S. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Chemical Physics; 85: 
No. 7, 4181-4193(1 Oct 1986). Contract AC04-76DP00789. 

The dependence of the optical properties (3m* energy gap, 
polarizability, oscillator strength) of polyenes on chain length, 
degree of bond alternation, and backbone configuration are studied 
theoretically. For all-trans polyenes a modified form of Hueckel 
theory is proposed which is analytically simple and well behaved in 
the high polymer limit. Comparison with exact valence bond calcu- 
lations for short polyene chains and the infinite chain limit reveals 
that the method is quantitatively accurate for the polarizability and 
qualitatively reliable for other properties and degrees of bond alter- 
nation. Modification of the optical properties by the presence of 
conjugation-disrupting defects along the polymer backbone is ad- 
dressed by combining molecular orbital and statistical mechanical 
techniques. The specific case when the rotational defects severely 
localize the a electrons (strong disorder) is treated in detail. The 
disordered polymer configurations are classified by the defect den- 
sity or mean conjugation length as the primary order parameter. 
The effects of conjugation length fluctuations and both long and 
short range defect interactions on the optical properties are deter- 
mined. Experimental implications for a-conjugated polymers in 
condensed phases are briefly discussed. 


865 Solitons, polarons, and phonons in the infinite po- 
lyyne chain. Rice, M.J.; Phillpot, S.R.; Bishop, A.R.; Camp- 
bell, D.K. (Xerox Corporation, Webster Research Center 
(01 14-38D), 800 Phillips Road, Webster, New York 14580). 
Physical Review [Section] B: Condensed Matter; 34: No. 6, 
4139-4149(15 Sep 1986). 

The infinite polyyne chain, ( CXC )/sub «/, or polyyne, is 
interpreted as a Peierls distorted one-dimensional metal with strong 
intrinsic electron-phonon coupling at the half-filled band level. Be- 
cause there are two degenerate 7-electron bands in polyyne the ef- 
fective internal degeneracy (N-italic) of the electrons is 4, rather 
than 2 as in the model of polyacetylene. This leads to a rich variety 
of kink-soliton and polaron states and, in the limit of a continuum 
description, to the interesting result that polyyne is an approximate 
physical realization of an N-italic = 4 Gross-Neveu model relativis- 
tic field theory. The low-lying electronic excitations of the polymer 
are kink-solitons with charges 0, +- e-italic, and +- 2e-italic. The 
lowest-lying ionization states are a polaron, a bipolaron, and a tri- 
polaron, with charges +- e-italic, +- 2e-italic, and +- 3e-italic, re- 
spectively. Photoexcitation of the polymer leads to a n-italice-ita- 
licu-italict-italicr-italica-italicl-italic polaron consisting of an elec- 
tron and a hole bound by lattice distortion ("polarexciton”). Both 
the soliton and the polarons involve the appearance of localized in- 
tragap levels that are n-italico-italict-italic present in the ground 
state. Moreover, a localized e-italicx-italicc-italici-italict-italice-ita- 
licd-italic state exists for the polaron, while photoexcitation of the 
bipolaron and the tripolaron result in soliton-antisoliton pair pro- 
duction. Photoinduced absorption measurements on long f-italici- 
italicn-italici-italict-italice-italic polyynes in solution should be able 
to confirm the photogeneration of the polarexciton. 
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866 Quasielastic-scattering linewidths and relaxation 
times for surface and mass fractals. Martin, J.E.; Leyvraz, F. 
(Sandia National Laboratories, Division 1152, Albuquerque, 
New Mexico 87185). Physical Review [Section] A: General 
Physics; 34: No. 3, 2346-2350(Sep 1986). Contract AC04- 
76DP00789. 

A theory i is given for the momentum-transfer dependence of 





the « tic-scattering linewidth and relaxation time for solu- 
tions of surface and mass fractals. The linewidth and relaxation time 
are found to be fractional powers of the momentum transfer if the 
distribution of fractal sizes is a power law, in agreement with 
recent experimental findings. 


867 Effects of low-energy electron bombardment on the 
surface chemical structure and adhesive properties of polyte- 
trafluoroethylene (PTFE). Kelber, J.A.; Rogers J.W. Jr.; 
Ward, S.J. (Sandia National Laboratories, ae 
New Mexico 87185). Journal of Materials Research; 1: No. 5, 
717-723(Sep 1986). Contract AC04-76DP00789. 

The x-ray photoemission studies of polytetrafluoroethylene 
(PTFE) bombarded by low-energy electrons in ultra-high vacuum 
conditions indicate that the major chemical changes induced by 
electron bombardment are defluorination of the surface and cross- 
linking of the polymer chains. The same electron bombardment 
process, when performed in the presence of 1 x 10~* Torr NDs, 
also results in the adsorption of nitrogen-containing groups at the 
surface. The rate of nitrogen adsorption is linear for short electron 
bombardment times while the rates of defluorination and cross-link- 
ing are roughly exponential. However, at long bombardment times, 
the rates of nitrogen uptake, defluorination, and cross-linking 
become zero at the same time, indicating that defluorination of the 
surface is the rate-determining step in electron beam-induced ad- 
sorption of nitrogen-containing species. Regardless of whether the 
bombardment is carried out in ultra-high vacuum or in the presence 
of NDs, the maximum modification depth is less than 30 A. Pull 
tests performed on PTFE samples bombarded by electrons in ultra- 
high vacuum, then removed into air and bonded to epoxy show 
epoxy-PTFE joint strengths of 2830—360 1b/in.? (psi), are compared 
to zero psi for untreated PTFE and =2000 psi for cohesive failure 
within the PTFE layer. 


868 Role of order in pyroelectricity of PVF2. Kepler, 
R.G.; Anderson, R.A. (Sandia National Labs., Albuquerque, 

Molecular Crystals and Liquid Crystals; 106: 345- 
359(1984). Contract AC04-76DP00789. 

A series of studies of the pyroelectric effect in polyvinyli- 
dene fluoride indicates that reversible changes in the amount of 
order in the polymer films plays an important role in the pyroelec- 
tric effect. Experiments were conducted which showed that only 
one-half to two-thirds of the total pyroelectric effect can be ac- 
counted for on the basis of the usual primary and secondary effects. 
This observation led to the hypothesis that reversible changes with 
temperature of the crystallinity of the semicrystalline polymer 
might account for the rest. This hypothesis predicted that the crys- 
tallinity of the polymer should depend on the magnitude of an ap- 
plied electric field. Experiments have been conducted in which this 
effect was observed. 12 references, 3 figures, 1 table. 
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REFER ALSO TO CITATION(S) 302, 310, 311, 378, 395, 395, 557, 557, 590, 
590, 672, 700, 700, 788, 858, 981, 1014, 1141, 1377 


869 (AD-A—169901/6/XAB) Thermophysical proper- 

dies mensnienionte of qilihun anvils ond eataden ina. 
Final report, 1 November 1984-31 August 1986. Po om 
H.F.; Sabin, C.M.; Connelly, D.J.; Peuron, P.M.; 

RJ. (Geoscience Ltd., Solana Beach, CA (USA)). "Jun 1986, 
19p. (GLR—254). NTIS, PC A02/MF AOl. 

Geoscience is under contract to the U.S. Army to measure 
thermophysical properties of two semiconductor materials, cadmi- 
um telluride and gallium arsenide. The specific properties to be de- 
termined are coefficient of linear thermal expansion, specific heat, 
grey body emissivity, and thermal conductivity. During this study, 
Geoscience developed a new method of making infrared emissivity 
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measurements at higher temperatures with no particular limitations. 
This final report summarizes the results of emissivity and coefficient 
of thermal-expansion measurements made for both cadmium tellu- 
ride and gallium arsenide. 


870 (AD-A—170334/7/XAB) Solar shield: a thermally 
insulating, broad-band, electromagnetic window for satellites. 
Technical report. Powell, M.S.; Nathanson, D.M.; Murphy, 
E.B. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
oo Lab.). 2 Jun 1986. 53p. (TR—742). NTIS, PC A04/MF 

A space qualified, thermally insulating, broad-band, electro- 
magnetic window for satellite applications is described. A multiple- 
layer construction is used, with each layer consisting of quartz-fiber 
paper sandwiched between two sheets of Kapton. The measured in- 
sertion loss is less than 0.25 dB at frequencies up to 50 GHz. When 
exposed to full solar radiation (127 W/sq ft.), about W/sq ft. are 
transferred through the thickness of the window into a 20 C back- 
ground in the interior of the satellite. Under eclipse conditions, 
about 3 W/sq ft. are radiated from the satellite into the cold space 
background compared with nearly 40 W/sq ft without the window. 
The reasons for this performance are explained, and detailed de- 
scriptions of the experimental evaluations are given. A brief sum- 
mary of the space-qualification testing is also included. 


871 (BNL—38534) Static and dynamic properties of 
random 


magnets. Birgeneau, R.J.; Cowley, R.A.; Uemura, 
Y.J. (Massachusetts Inst. of Tech., Cambridge (USA). ~<a 
of Physics; Edinburgh Univ. ). Dept. of Physi 
Brookhaven National Lab., Upton, NY (USA)). 1986. on 
tract AC02-76CH00016. 4p. (CONF- -861207—3). NTIS, PC 
A02. File Number DE87001380. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

A series of neutron scattering experiments were performed 
on model random magnetic systems - specifically, transition metal 
fluorides such as MnF2 and FeF: diluted with the nonmagnetic iso- 
morph ZnF2. This paper reviews briefly results on the phase transi- 
tion behavior of diluted magnets. We also discuss in detail the 
nature of the excitations. In Mn/sub 0.5/Zn/sub 0.5/F2 a dramatic 
crossover from propagating to localized spin waves is observed as 
one goes from long to short wave lengths. This is discussed in the 
context of the “fracton” picture of excitations in percolation net- 


(BNL—38536) Effect of transverse electric fields 
on the incommensurate phase of NaNO2. Cummins, H.Z.; 
Qiu, S.L.; Dutta, M.; Wicksted, J.P.; Shapiro, S.M. (City 
Coll., New York (USA). Dept. of Physics; Brookhaven Na- 
tional Lab., Upton, NY (USA). Physics Dept.). 1986. Con- 
tract AC02-76CH00016. 23p. (CONF-860779—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86016086. 

From North Atlantic Treaty Organization ARW conference; 
Boulder, CO, USA (7 Jul 1986). 

Elastic neutron scattering experiments on sodium nitrite in 
transverse electric fields are reported. The results are interpreted 
with the Ishibashi phenomenological free energy. Although no true 
Lifshitz point is possible, the analysis shows that the incommensu- 
rate phase can be narrowed by a suitable perturbation and can dis- 
appear at a triple point. 


873 (CONF-8605111—5) Epitaxial growth and heteros- 
tructure synthesis by ion beam deposition (IBD). Herbots, N.; 
Ap inn, B.R.; Noggle, T.S.; Pennycook, S.J.; Zuhr, R.A.; 
Zehner, D.M. (Oak Ridge National Lab., TN (USA). Solid 
State Div.). 1986. Contract AC05-840R21400. 15p. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87000394. 

From Northeast regional meeting on semiconductor-based 
heterostructure interfacial structure and stability; Murray Hill, NJ, 
USA (1 May 1986). 

The synthesis of heterostructures and the possibility of low- 
temperature epitaxy by direct ion beam deposition at low energies 
(10 to 200 eV) were investigated both theoretically and experimen- 
tally. Monte-Carlo simulations of ion-solid interactions were used to 
study collision processes during IBD and have led to a qualitative 
understanding of the physical parameters involved in the deposition 
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process. *°Si and “Ge were deposited on Si{100) and Ge(100) di- 
rectly from mass- and energy-analyzed ion beams. Ge/Si multi- 
layers with interfaces as sharp as 0.35 nm were formed by IBD at 
65 eV. Reactive ion etching with 20 eV *’Cl was used to clean Si 
surfaces in-situ at 625 and 870°K. IBD epitaxy was then observed 
between 625 and 870°K with ion energies ranging from 10 to 65 

eV. *°Si films on Si(100) grown at 700°K exhibited an ion channel- 
ing minimum yield of 4.8%. The dopant species in the substrate af- 
fected the occurrence of silicon epitaxy below 870°K. Cross-section 
transmission electron microscopy (TEM) showed that dislocation 
loops were formed within the substrate during heated deposition, at 
a depth larger than 40 nm below the bombarded region. A uniaxial 
lattice expansion normal to the surface was measured in IBD crys- 
tals by x-ray Bragg reflection profiling and ion channeling. It is 
concluded that epitaxial layers and heterostructures can be formed 
at low temperature by IBD. 


874 (DOE/ER/45048—T2) Photoconductivity and 
emission from the impurity excited states in silicon, Decem- 
ber 1, 1983-November 30, 1986. Chandrasekhar, H.R. (Mis- 
souri Univ., Columbia (USA). Dept. of Physics and Astron- 
omy). Apr 1986. Contract AC02-84ER45048. 16p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE87000839. 

A novel approach for the investigation of the impurity excit- 
ed states in silicon is undertaken. The impurity excited states are se- 
lectively populated by an in-situ lead salt laser, and simultaneously 
probed by means of photoconductivity or absorption spectroscopy. 
We have succeeded in coupling both the laser and the probe radi- 
ation to the sample via a beam-splitter and light pipe arrangement. 
The effects due to either beams can be monitored by chopping the 
laser and the probe beam at different frequencies and tuning the 
phase-sensitive electronics to the appropriate frequency. A careful 
study of the laser tuning characteristics and the beam-splitter re- 
sponse is made. High quality samples of different impurities are fab- 
ricated. We have observed several new and interesting features 
which are presently being analyzed. These are (a) photoconductiv- 
ity spectroscopy associated with two-photon absorption (TPA) ef- 
fects, (b) quantitative piezospectroscopy of acceptor states associat- 
ed with aluminum and oxygen complexes in silicon, (c) effects due 
to resonant interactions between localized phonons and the elec- 
tronic continuum states of the impurity, and (d) electric field in- 
duced photoconductivity peaks. Experiments are in progress to sys- 
tematically unravel these novel effects. Additionally experimental 
techniques are developed to complement the novel laser spectrome- 
ter. They include a high pressure (0-200kbar), variable temperature 
(2-300K) diamond anvil cell and the photoreflectance and photolu- 
minescence techniques in the visible and near uv range. 7 refs., 6 
figs. 


875 (EPRI-EM—4700) Assessment of hybrid electric 
propulsion systems for motor vehicles. Final report. Renner, 
R.A. (Renner (Roy A.), Sonora, CA (USA)). Sep 1986. 74p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920066. 

After conducting an extensive literature search and inter- 
viewing more than 100 professionals in the field, the investigator 
developed two case studies. The first examined the potential per- 
formance and cost of an HEV passenger vehicle in comparison 
with that of an automobile powered by gasoline. The second com- 
pared two commercial vehicles operating primarily in urban traf- 
fic--one an HEV van, the other a van powered solely by an electric 
battery. 


876 (INIS-BR—537-Vol.1, pp vp) Evaluation of Dy- 
namic Elasticity Module in samples of Portland (type 1) 
cement paste exposed to neutronic irradiation. Rosa Junior, 
A.A,; Lack: G. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1986. (In Portuguese). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The fast neutron radiation effects and temperature on Port- 
land cement are studied. The Dynamic Elasticity Module (Ed) in 
samples of Portland cement paste was evaluated. Ultrassonic tech- 
nics were applied (resonance frequency and pulse velocity). The 
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samples were irradiated with fast neutrons to fluence of 7,2 x 10'® 
n/cm? (E approx. 1 MeV), at temperature of 120 + - 5 °C, due to 
gamma heating. This temperature was simulated in laboratory in a 
microwave oven. 


877 (INIS-SU—363, pp 25-29) Anti 

and inversion of conductivity type in A?B,*S,° 
Georgobiani, A.N.; Tiginyanu, I.M. 1984. (In Russian). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87780017. 

Kratkie Soobshcheniya po Fizike. (No. 2). 

In Experimental and theoretical physics. Vol. 2. 

The results on investigation of possibilities of obtaining in- 
version of conductivity type in A?B2°S,* monocrystals by their an- 
nealing or ion irradiation are analyzed. It has been elucidated that 
an important factor preventing from inversion is anti-structural de- 
fects production in samples on the base of intersubstitution of ca- 
tions. 8 refs.; 1 fig.; 2 tabs. 


878 (IS—4906) Model transport directional solidifica- 
tion apparatus. Mason, J.T.; Eshelman, M.A. (Ames Lab., 
IA (USA)). Jul 1986. Contract W-7405-ENG-82. 45p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE87000768. 

A model transport directional solidification apparatus is de- 
scribed. It has three functional components, each of which are de- 
scribed: the temperature gradient stage, the motor and drive mecha- 
nism, and the measuring systems. A small amount of sample is held 
between two glass slides on the temperature gradient stage so that 
the portion of sample in the hot chamber is molten and the portion 
in the cold chamber is solidified. Conditions are set so that the 
solid-liquid interface occurs in the gap between the chambers and 
can be observed through the microscope system. In-situ directional 
solidification is observed by driving the sample from the hot cham- 
ber to the cold chamber and observing the solidification process as 
it occurs. (LEW) 


879 (LBL—21955) Ir-spectroscopy of impurity com 
plexes in germanium. Haller, E.E. (California Univ., Berke. 
ley (USA); Max-Planck-Institut fuer Festkoerperforschung, 
Stuttgart (Germany, F.R.)). Jul 1986. Contract AC03- 
76SF00098. 34p. (CONF-860782—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87000317. 

From 2. international conference on shallow impurity cen- 
ters; ——— Italy (28 Jul 1986). 

A large number of impurity complexes which create shallow 
levels, have been discovered in pure and doped germanium single 
crystals. The structure and the composition of several of these com- 
plexes have been determined using far infrared spectroscopy and in- 
formation about crystal growth related residual impurities. In gen- 
eral, the complexes consist of a heavy substitutional impurity bind- 
ing one or more light, interstitial impurities such as hydrogen or 
lithium. The coupling between the tunneling motion of the intersti- 
tial component and the electronic structure of the complexes can 
create complicated groundstate manifolds which contain stress in- 
sensitive components. Spectroscopy further shows that multivalent 
centers, such as double or triple acceptors, become hydrogenic 
complexes upon binding one or two hydrogen atoms, respectively. 
Neutralization of shallow acceptors in silicon, which has recently 
attracted attention, appears to be the same phenomenon as the va- 
lancy reduction of multiple acceptors in germanium. 40 refs., 10 


880 (LBL—21990) Stability of the Si hog vn electron- 
phonon interactions and superconductivity in hexagonal Si. 
Erskine, D.; Yu, P.Y.; Chang, K.J.; rorel MLL. (California 
Univ., Berkeley (USA)). Aug 1986. Contract ACO03- 
76SF00098. 7p. (CONF-860892—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000928. 

From 18. international conference on physics of semiconduc- 
tors; Stockholm, Sweden (11 Aug 1986). 

Using ab initio pseudopotentials the properties of electrons, 
phonons and electron-phonon interactions in highly compressed Si 
have been computed. In particular, the hexagonal phases have been 
predicted to be superconducting by this calculation. The supercon- 
ducting transition temperature for hexagonal Si has been measured 


for pressures between 16-45 GPa and compared to the theoretical 
value. 
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881 (NUREG/CR—4637) EPICOR-II resin waste 
form testing. Neilson, R.M. Jr.; McConnell, J.W. Jr. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Oct 1986. Contract 
AC07-76ID01570. 44p. (EGG—2457). NTIS, PC A03/MF 
AO1 - GPO. File Number T187000997. 

One goal of the EPICOR-II Resin/Liner Investigation Pro- 
gram is to confirm the adequacy of the test procedures specified in 
the US Nuclear Regulatory Commission “Technical Position on 
Waste Form” (TP) relative to compliance with stability require- 
ments for solidified Class B and C wastes. In previous work, formu- 
lations were developed to solidify radioactive wastes from 
EPICOR. prefilters PF-7 (organic ion exchange resins) and PF-24 
(organic ion exchange resins with zeolite) from Three Mile Island 
Unit-2 using Portland Type I-II cement and vinyl ester-styrene. 
Those waste forms were fabricated and then subjected to the speci- 
fied stability test procedures. This report describes later work 
funded by the US Nuclear Regulatory Commission. That work 
consisted of performing the comprehensive waste form testing spec- 
ified in the TP. ee cee ee ee 
test criteria for free standing water, compressive strength, thermal 
stability, leachability, and radiation stability are described. The 
waste form performance data are presented and evaluated in this 
report. 


(PNCT-N—241-85-07) Strength tests of concrete 
subjected to elevated-temperatures. (Power Reactor and Nu- 
clear Fuel Development Corp., Tokyo (J: )). Jan 1985. 
27p. (in Japanese). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86704232. 

As for the compressive strength and elastic modulus of con- 
crete exposed to high temperature for long hours, heating test was 
carried out on the concrete with aggregate and mixing ratio which 
are expected to be used for the fast breeder prototype reactor 
"Monju”, in addition to the investigation of the existing data in 
Japan. As the results of the investigation of literatures, it was found 
that generally the compressive strength of concrete did not much 
lower or tended to increase when the temperature up to 200 deg C 
continued for about 90 days. As to the elastic modulus, high tem- 
perature did not affect in sealed condition, but in unsealed condi- 
tion, the decrease corresponding to heating temperature occurred at 
the beginning of heating, and thereafter, it was nearly constant. As 
the results of the heating test for 91 days on the concrete for 
Monju, in the compressive strength in sealed condition, the differ- 
ence according the heating temperature was observed, but in un- 
sealed condition, the effect of heating did not arise. The elastic 
modulus was nearly constant in sealed condition, but dropped by 
about 40% at the beginning of heating, and thereafter, it became 
nearly constant in unsealed condition. 


883 (PNL-SA—14286) Special Waste Form Lysi- 
meters-Arid Program. Summary. Skaggs, R.L.; Walter, M.B. 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1986. 
Contract AC06-76RL01830. 12p. (CONF-860990—5). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000447. 

From 8. annual participants’ information of the 
DOE Low-Level Waste Management Program; Denver, CO, USA 
(22 Sep 1986). 

The purpose of the Special Waste Form Lysimeters - Arid 
Program is to determine the performance of solidified commercial 
low-level waste forms using a field-scale lysimeter facility con- 
structed for measuring the release and migration of radionuclides 
from the waste forms. The performance of these waste forms, as 
measured by radionuclide concentrations in lysimeter effluent, will 
be compared to that predicted by laboratory characterization of the 
waste forms. Waste forms being tested include nuclear power reac- 
tor waste streams that have been solidified in cement, Dow poly- 
mer, and bitumen. To conduct the field leaching experiments a ly- 
simeter facility was built to measure leachate under actual environ- 
mental conditions. Field-scale samples of waste were buried in lysi- 
meters equipped to measure water balance components, effluent ra- 
dionuclide concentrations, and to a limited extent, radionuclide con- 
centrations in lysimeter soil samples. The waste forms are being 
characterized by standard laboratory leach tests to obtain estimates 
of radionuclide release. These estimates will be compared to leach 
rates observed in the field. Adsorption studies are being conducted 
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to determine the amount of contaminant available for transport 
after the release. Theoretical solubility calculations will also be per- 
formed to investigate whether common solid phases could be con- 
trolling radionuclide release. 


884 (SAND—86-1124C) Magneto-luminescence meas- 
urements in InGaAs/GaAs single-strained-quantum-wells. 
Jones, E.D.; Fritz, I.J.; Schirber, J.E.; Smith, M.C.; Drum- 
mond, TJ. (Sandia National ‘Labs, Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. Tp. (CONF- 

8609150—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000962. 

From International symposium on gallium arsenide and relat- 
ed compounds; Las Vegas, NV, USA (28 Sep 1986). 

We report low-temperature magneto-luminescence studies on 
p-type and n-type single-strained-quantum-well InGaAs/GaAs 
structures. These structures exhibit a large strain-induced energy 
splitting between the in-plane “light-” and “heavy-” hole valence 
bands and thus effects due to valence-band mixing are minimal. 
From an analysis of the magneto-luminescence spectrum, the in- 
plane valence-band masses are found to be in the range of 0.14 to 
0.17m/sub 0/ in agreement with transport data on the p-type sam- 
ples. Hydrostatic-pressure magneto-luminescence data for pressures 
up to 4 kbar and magnetic fields to 6T at 4K are also presented. 


885 (UCRL—15819) gee! study on the utiliza- 
tion of TRW carbon in LLNL applications. Final report. 
(TRW Energy Div., Redondo Beach, CA (USA)). 15 Mar 
1986. Contract W-7405-ENG-48. 39p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87001310. 

The project dealt with assessment of filamentous carbon for 
use as a fluid bed catalyst support and thermal insulating material. 
The more specific objective of the work was to determine whether 
filamentous carbon could be used to prepare low density rigid and 

structures that were optionally loadable with selected 


unrigidized 

catalyst metals. The effort consisted of four tasks: development of 
CS EN ie TS Se meer es Greaney a 
amentous material, assessment of methods for dispersing platinum 
math cold dn: Gib Winnie, evtinaiion el unpecitins Sir gae- 
paring rigidized structures from the carbon material, and assessment 
of methods for uniformily filling preformed structures with the fila- 
mentous solid. 


886 (UCRL—53719) Radiation chemical effects in ex- 
ee ee 
irradiated air, groundwater, and tuff. Van Konynen- 
burg, R.A. (Lawrence Livermore National Lab., CA 
(USA). 2 May 1986. Contract W-7405-ENG-48. 57p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE87000844. 
The results of experiments performed by John K. Bates et al. 
on the reaction of nuclear waste glass with a gamma-irradiated 
90°C aqueous solution were analyzed using theory developed from 
past research in radiation chemistry. The aqueous solution they 
used is similar to what would be expected in a water-saturated en- 
vironment in a nuclear waste repository in tuff. The purpose of our 
study was to develop an understanding of the radiation-chemical 
processes that occurred in the Bates et al. experiments so the results 
could be applied to the design and performance analysis of a pro- 
posed repository in unsaturated tuff in Nevada. For the Bates et al. 
experiments at the highest dose (269 Mrad), which originally con- 
tained about 16 ml of “equilibrated” water taken from Nevada Test 
Site Well J-13 and 5.4 ml of air, we predicted that water decompo- 
sition to He and O2 would produce a pressure increase of at least 
1.0 MPa at 20°C. We also predicted that nitrogen fixation from the 
air would occur, producing an increase of 1.6 x 10~* M in total 
fixed nitrogen concentration in solution. In addition, an equimolar 
production of H* would occur, which would be buffered by the 
HCOs~ in the water. The fixed nitrogen in solution was predicted 
to be present as NO.~ and NO;~ with the ratio influenced by the 
presence of materials catalytic to the decomposition of H2O2. We 
found reasonable agreement between our predictions and the obser- 
vations of Bates et al., where comparisons were possible. We apply 
the results to the proposed Nevada repository to the degree possi- 
ble, given the different expected conditions. 
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887 eee seee ey ee ae 
cluster compounds, Carroll, T.L.; Shapley, J.R.; Drickamer, 
H.G. (Department of Physics, School of Chemical Sciences, 
and Materials Research Laboratory, University of Illinois, 
Urbana-Champaign Urbana, [Illinois 61801). Journal of 
Chemical Physics; 85: No. 11, 6787-6791(1 Dec 1986). Con- 
tract AC02-76ERO1198. 
The effect of pressure has been measured on the 

spectra of (n-Bu.NReeXs (X = Cl, Br, I), KisMorCh, 
(NH,)sMo.Brs, and Rea[CCO2 (CHs)sbXs(X’ = Cl, Br). For the 
rhenium and molybdenum halides in the solid state a distinct shift 
to lower energy (red shift) was observed for the 5—6* excitation. 
In solution the shift of the 5—5* was red in CH2Ck but exhibited a 
complex behavior in the associated solvents CHsCN and CHsNO; 
which we attributed to solvation of the ion. The dipivalate mole- 
cules in CHsCN exhibited a red shift as one might expect as they 
are less solvated. The 7-—>7* excitations in the rhenium bromide 
and iodide showed a blue shift which increased with pressure. We 
discuss the observed shifts in terms of the relative importance of 
intra and intermolecular interactions. 


X-ray diffraction study of liquid propane at 92 and 

228°K, Sidivandlans A.; Narten, A.H. (University Pro- 

Division, Oak Ridge Associated Universities, Oak 

Ridge, Tennessee 37831). Journal of Chemical Physics; 85: 

No. 10, 6022-6026(15 Nov 1986). Contract AC05- 
840R21400;A.C05-760R00033. 

X-ray diffraction data for liquid propane near the triple and 
boiling points are presented. The data are analyzed using scattering 
factors for —CHs and —CHe groups which permit extraction of in- 
termolecular structure and distribution functions for these carbon- 
tive structural change in the liquid from the low to the high tem- 
perature states. 


889 
dil bis(eth 
(ET) Auk]. Stewart, G.R.; Williams, J.M.; Wang, H.H.; 
Hall, L.N.; Perozzo, M.T.; Carlson, K.D. (University of 
Florida, Gainesville, Florida 32611). Physica Review [Sec- 
ro ad Condensed Matter; 34: No. 9, 6509-6510(1 Nov 
198 

In order to determine how universal the lack of a specific- 
heat anomaly at T/sub c/ is in the B-(ET)2Xs [8-(C/sub 10/SsHs)s 
Xs, where X; is the linear anion] ambient-pressure organic super- 
conductors (no anomaly has been found in B-—(ET)ls), we have 
measured the low-temperature specific heat of B-~(ET),Aul, with 
T/sub c/ = 5°K. Using a high-precision, low-adendum specific- 
heat platform we have found a distinct, although somewhat broad- 
ened, anomaly at T/sub c/ in B-(ET),Aulz indicative of bulk super- 
conductivity. Also, C/T (T—0) extrapolates, within the accuracy 
of our measurements, to zero, indicative of a fully opened gap in 
the electronic energy levels. 


890 Frequency Faraday rotation in 
CdMnTe. Butler, M.A.; Martin, S.J.; Baughman, R.J. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Physics Letters; 49: No. 17, 1053-1035(27 Oct 
1986). Contract AC04-76DP00789. 

Optical Faraday rotation has been measured as a function of 
the frequency of an applied magnetic field in two compositions of 
the dilute magnetic semiconductor CdMnTe. A roll-off in response 
is observed with the roll-off frequency increasing with Mn concen- 
tration. The frequency dependence is fit well by a simple Debye re- 
laxation model. This dependence is attributed to relaxation of the 
magnetization through interactions between the Zeeman and spin- 
spin energy reservoirs. 


891 Free-electron electrochromic modulation in crystal- 
line Li/sub x/WOs. Cogan, S.F.; Plante, T.D.; Parker, 
M.A.; Rauh, R.D. (EIC Laboratories, Inc., 111 ’ Downey 
Street, Norwood, Massachusetts 02062). Journal of Applied 
Physics; 60: No. 8, 2735-2738(15 Oct 1986). 

The reflective and absorptive contributions to the optical 
modulation in sputter-deposited thin films of crystalline Li/sub x/ 
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WOs have been determined as a function of lithium concentration 
(0<x<0.5). The magnitude of the reflective response increases 
with increasing substrate temperature (T/sub s/) during deposition 
for T/sub s/3466°C. For T/sub s/>466°C, the reflective compo- 
nent decreases. The lithium concentration dependence of the ab- 
sorption coefficients supports the hypothesis that absorption in 
crystalline Li/sub x/WOs arises from free-electron scattering. 


Experimental study of the band structure of GaP, 
GaAs, GaSb, InP, InAs, and InSb. Williams, G.P.; Cerrina, 
F.; Lapeyre, G.J.; Anderson, J.R.; Smith, R.J.; Hermanson, 
J. ‘(National Synchrotron Light Source, Brookhaven Nation- 
al Laboratory, Upton, New York 11973). Physical Review 
[Section] B: Condensed Matter; 34: No. 8, 5548-5557(15 Oct 
1986). Contract AC02-76CH00016. 

An experimental study of the band structures of GaP, GaAs, 
GaSb, InP, InAs, and InSb has been made with use of polarization- 
dependent angle-resolved photoemission. We describe an analysis of 
the data which allowed us to do band mapping (E vs k/sub perpen- 
dicular/) among some 30 bands both occupied and unoccupied, dis- 
tributed in the range from 20 eV above to 8 eV below the valence- 
band maximum. The measurements were made for the <110> di- 
rection [—K—xX along line = in the Brillouin zone. The experi- 
ments utilized synchrotron-radiation-induced photoemission in 
which the polarization of the light and collection angles of the elec- 
trons were carefully controlled. We compare the data with calcu- 
lated band structures and tabulate critical-point energies. 


893 Band-gap shifts in heavily p-type doped semicon- 
ductors of the zinc-blende and diamond type. Sernelius, B.E. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831; Department of Physics, University 
of Tennessee, Knoxville, Tennessee 37916). Physical Review 
[Section] B: Condensed Matter; 34: No. 8, 5610-5620(15 Oct 
1986). Contract AC05-840R21400. 

We present derivations of the band-gap shifts in, and photo- 
luminescence spectra from, heavily doped p-type semiconductors of 
zinc-blende and diamond type. The calculated final-state lifetimes 
are taken into account in the derivation of the luminescence peaks. 
They stem from the imaginary parts of the self-energy shifts due to 
electron-electron and electron—dopant-ion scattering. These are de- 
rived within the same formalism as the real parts causing the band 
shifts. Our results are compared in detail to those from photolu- 
minescence experiments on p-type GaAs. The lifetime broadening is 
found to explain fully the low-energy tailing of the luminescence 
peaks. No assumption of band tailing is needed. 


894 Crossover from spin waves to quasilocalized excita- 
tions in the diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/ 
)F2. Uemura, Y.J.; Birgeneau, R.J. (Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review Let- 
ters; 57: No. 15, 1947-1950(13 Oct 1986). Contract AC02- 
76CHO00016. 

High-resolution neutron scattering from a single crystal of 
the randomly diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2 
has been observed at T = 5 K. We find sharp spin waves near the 
zone center which broaden rapidly with increasing wave vector; at 
about 0.3q(zone boundary) there is a crossover to a very broad and 
continuous energy spectrum. Equivalently, the low-energy spin 
waves cross over to quasilocalized excitations at higher energies h- 
dash-barw= 1.5 meV. These results are related to the recent conjec- 
ture of “fractons” in disordered media. 


895 Superlattice optical device. Biefeld, R.M.; Fritz, 
LJ.; Gourley, P.L.; Osbourn, G.C. (to t. of Energy, 
Washington, DC). US Patent 4,616,241. 07 Oct 1986. Filed 
date 22 Mar 1983. v.p. 

A semiconductor device is described which consists of a su- 
perlattice having direct transitions between conduction band and 
valence band states with the same wavevector. The superlattice 
consists of alternating layers of at least two different materials, at 
least the material having the smallest band gap having indirect tran- 
sitions between conduction band and valence band states with un- 
equal wavevectors. Each of the layers is grown along the direction 
in which indirect conduction minima lie. 
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Anomalous expansion of tungsten-carbon multi- 
am used in x-ray optics. tre, Y.; Ziegler, E.; 
Schuller, I.K.; Rivoira, R. (Ma Science and Technolo- 
gy Division, ‘Argonne National lame Argonne, IIli- 
nois 60439). Journal of Applied Physics; 60: No. 7, 2301- 
2303(1 Oct 1986). Contract W-31-109-ENG-38. 

Using microcleavage transmission electron microscopy and 
x-ray diffraction, we have studied the anomalous expansion ob- 
served in tungsten-carbon multilayers. Our results show that the ex- 
pansion is mostly due to an agglomeration of the tungsten and the 
effect is larger for samples that have a thinner tungsten layer. Im- 
plications for soft x-ray optics are discussed. 


897 Electron-phonon interactions and superconductivity 
in Si, Ge, and Sn. Chang, K.J.; Cohen, M.L. (Department of 
Physics, University of California, Berkeley, California 
94720; Materials and Molecular Research Division, Law- 
rence National a Berkeley, California 94720). 
Physical Review [Section] B: Condensed Matter; 34: No. 7, 
4552-4557(1 Oct 1986). 

The pseudopotential-total-energy method is used to calculate 
the phonon frequency, the electron density of states at the Fermi 
level, and the electron-phonon coupling constant for the group-IV 
elements in the metallic B-Sn structure. For these elements, the 
normal-state behavior is similar to that found in other simple and 
transition metals; the phonon frequencies, force constants, and elec- 
tron-phonon matrix elements increase with increasing average elec- 
tron density. With use of a semiempirical treatment of the electron- 
phonon coupling calculated for one phonon wave vector, the su- 
perconducting transition temperatures at normal and high pressures 
are examined. The superconducting transition temperature de- 
creases while the magnitude of its pressure coefficient increases in 
going to heavier elements. This behavior is in good agreement with 
experiment. For Si and Ge, the superconducting behavior is similar 
to that of white tin. Because of competition and compensation be- 
tween the cutoff in the phonon spectrum and the electron-phonon 
matrix element, the electron-phonon coupling A’s are similar for the 
three elements. Hence, the Debye temperature, which is the prefac- 
tor of the McMillan equation, dominates in determining the super- 
conducting critical temperatures. 


898 Electronic phase transition and ly gapped 
Fermi surface in superconducting LusIr.Si/sub 10/. ” shelton, 
R.N.; Hausermann-Berg, L.S.; Klavins, P.; Yang, H.D.; An- 
derson, M.S.; Swenson, CA. (Ames Laboratory and De- 
partment of Physics, Iowa State University, Ames, Iowa 
50011). Physical Review [Section] B: Condensed Matter; 34: 
No. 7, 4590-4594(1 Oct 1986). Contract W-7405-ENG-82. 
The enhancement of the superconducting transition tempera- 
ture of LusIr«Si/sub 10/ from 3.8 to 9.1°K under pressure is caused 
by the suppression of an electronic phase transition which results in 
the partial gapping of the Fermi surface. Using electrical resistivity 
at ambient and high pressure, bulk-modulus, heat-capacity, upper- 
critical-magnetic-field, and static-magnetic-susceptibility measure- 
ments, we estimate that the density of electronic states at the Fermi 
level is reduced by 36% due to this phase transition. The transition, 
which occurs at 79°K at ambient pressure, has the experimental 
characteristics indicative of charge- or spin-density-wave formation. 


Extended x-ray-absorption fine-structure observa- 
See of collinear ordering of Fe-Sn-Fe atoms in the Chevrel- 
superconductor SnFe/sub 0.05/Mo<Ss. Vaishnava, 
P.P.; Kimball, C.W.; Matykiewicz, J.L.; Fradin, F.Y.; 
Shenoy, G.K,; Montano, P.A. (GMI Engineering & Man- 
agement Institute, Flint, Michigan 48502). Physical Review 
Nl B: Condensed Matter; 34: No. 7, 4599-4603(1 Oct 


Extended x-ray-absorption fine-structure (EXAFS) and x- 
tray-diffraction studies have been conducted on the Chevrel-phase 
superconductor SnFe/sub 0.05/MoeSs. The site symmetry of the 
iron is found to be similar to that of copper in the high-temperature 
phase of Cu/sub 1.8/MoeSs. EXAFS analysis yielded interatomic 
distances, e.g., Fe-Sn and Fe-S, in this compound. The Fe-S dis- 
tances are found to be characteristic of iron sulfides (e.g., FeS and 
Fe;Ss). Through the observation of focused multiple scattering, a 
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distance corresponding to a linear array of Fe-Sn-Fe atoms was 
measured. Iron atoms were found to be situated in two different 
configurations, one where iron has only a tin neighbor and the 
other where a linear-chain-like configuration of Fe-Sn-Fe atoms 
occurs. 


Crystal data for high-pressure phases of silicon. 

Hu, J.Z.; Merkle, L.D.; Menoni, C.S.; Spain, LL. vk 
ment of ’Physics, Colorado State Universi » Fort Colli 
Colorado 80523). Physical Review [Section "B: Condensed 
Matter; 34: No. 7, 4679-4684(1 Oct 1986). 

X-ray-diffraction data have been obtained on Si in a diamond 
anvil cell to pressures of —50 GPa. Crystallographic data are pre- 
sented in phase I (cubic, diamond), II (tetragonal, 8-Sn), V (simple 
hexagonal), VII (hexagonal close-packed), and the metastable phase 
III [body-centered-cubic (BC8)] and on the coexistence of the 
phases. Comparison is made between these data and the predictions 
of ab initio calculations for these structures and their equations of 
state. 


901 Process for selectively patterning epitaxial film 
growth on a semiconductor substrate. Sheldon, P.; Hayes, 
R.E. (to Dept. of Energy, Washington, DC). US Patent 
4,614,564. 30 Sep 1986. Filed date 04 Dec 1984. v.p. 

A process is described for selectively patterning epitaxial 
film growth on a semiconductor substrate which comprises of: 
forming a masking member on the surface of the substrate, the 
masking member having at least two layers including a first layer 
disposed on the substrate and a second layer covering the first 
layer; opening a window in a selected portion of the second layer 
by removing the portion to expose the first layer thereunder; sub- 
jecting the first layer to an etchant introduced through the window 
to dissolve the first layer a sufficient amount to expose the substrate 
surface directly beneath the window, the first layer adapted to pref- 
erentially dissolve at a substantially greater rate than the second 
layer so as to create an overhanging ledge portion in the second 
layer by undercutting the edges thereof adjacent to the window; 
depositing the epitaxial film on the exposed substrate surface direct- 
ly beneath the window; and introducing an etchant through the 
window to dissolve the remainder of the first layer so as to lift off 
the second layer and materials deposited thereon to fully expose the 
balance of the substrate surface. 


902 Structural stability and selectivity of thin epitaxial 
semiconductors. Mbaye, A.A.; Zunger, A.; Wood, D.M. 
(Solar Energy Research Institute, Golden, Colorado 80401). 
Applied Physics Letters; 49: No. 13, 782-784(29 Sep 1986). 

It is shown how the availability of structural degrees of free- 
dom in various ternary A/sub n/B/sub 4-//sub n/C, adamantine 
semiconductors can lead to their energetic stabilization when 
grown epitaxially, and how the substrate strain can preferentially 
stabilize one structure over another even when the two are equally 
stable (or unstable) in bulk form. 


903 Time-of-flight studies of minority-carrier diffusion 
in Al/sub x/Ga/sub 1-//sub x/As homojunctions. Ahrenkiel, 
R.K.; Dunlavy, D.J.; Hamaker, H.C.; Green, R.T.; Lewis, 
C.R.; Hayes, “RE: Fardi, H. (Solar Ener 
tute, ” Golden, Colorado 80401). Applied Physics Letters; 49: 
No. 12, 725-727(22 Sep 1986). 

A novel time-of-flight technique has been developed for si- 
multaneously measuring minority-carrier lifetime and diffusivity in 
homojunctions. A pulsed dye laser produces electron-hole pairs 
near the front surface of the device. A delay occurs before the 
onset of photocurrent due to the diffusion transit time of minority 
carriers to the junction. An analysis of this effect by both a simpli- 
fied analytical model and a computer simulation gives similar re- 
sults for the current as a function of time. A fit of the theory to 
experimental data on Al/sub 0.25/Ga/sub 0.75/As n/p homojunc- 
tions produces minority-carrier lifetime, diffusivity, and diffusion 
length. 
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904 Large valence-band nonparabolicity and tailorable 
hole masses in strained-layer Osbourn, G.C.; 
Schirber, J.E.; Drummond, T.J.; Dawson, L.R.; Doyle, 
B.L.; Fritz, LJ. (Sandia National Laboratories, Albuquer- 
que, ue, New Mexico 87185). Applied Physics Letters; 49: No. 12, 
731-733(22 Sep 1986). Contract AC04-76DP00789. 

The two-dimensional, strain-induced light-hole masses in 
InGaAs strained-layer superlattices are shown to have large non- 
parabolicity contributions. Calculated hole masses agree with exper- 
imental values to within the 20% scatter. The results indicate that 
these tailorable hole masses could be useful tools for studying two- 
dimensional valence transport. 


905 Initial decomposition of GaAs during rapid thermal 
a T.E.; Chu, W.K.; Aselage, T.L.; Picraux, 

ent of Physics and Astronomy, University of 
North Carolina, Chapel Hill, North Carolina 27514). Applied 
Physics Letters; 49: No. 11, 666-668(15 Sep 1986). 

A technique has been developed for direct, quantitative 
measurement of the amount of Ga and As evaporated from un- 
capped GaAs surfaces during rapid thermal annealing (RTA). The 
method involves collection of the evaporated molecules on a 
nearby copper film, followed by compositional analysis of the 
copper film using 5 MeV Rutherford backscattering. We have 
measured the rates of evaporation from uncapped GaAs surfaces 
during RTA in the temperature range 600—725 °C and found them 
to be in reasonable agreement with rates predicted from available 
measurements of the equilibrium vapor pressures of Ga and As. 


906 Atomistic Monte Carlo calculation of critical layer 
thickness for strained siliconlike structures. 


coherently d 
Dodson, B.W.; Taylor, P.A. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Applied Physics Letters; 
49: No. 11, 642-644(15 Sep 1986). Contract AC04 
76DP00789. 

Monte Carlo based techniques were used to study the stabili- 
ty of thin, coherently strained layers of mismatched siliconlike 
semiconductor material. The atomic interaction used for this study 
is the Stillinger—Weber potential [Phys. Rev. B 31, 5262 (1985)}, 
modified to allow modeling of mismatched materials. Layers from 3 
to 80 A-circle thickness were considered. For layers greater than 
about 20 A-circle thickness, the critical layer thickness is accurately 
described by the continuum theory of Matthews and Blakeslee [J. 
Cryst. Growth 27, 118 (1974)]. For thinner layers, however, the 
strain energy associated with misfit dislocations varies from the 
continuum value, resulting in smaller critical layer thickness, to the 
extent that critical mismatch as a function of layer thickness be- 
comes nonmonotonic for the thinnest films considered. 


Dipolar interactions between dangling bonds at the 
(11) Si-SiO, interface. Brower, K.L.; Headley, T.J. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Physical Review [Section] B: Condensed Matter; 34: No. 6, 
3610-3619(15 Sep 1986). 

In this paper a computational model is developed which 
allows one to calculate the contribution to the Zeeman linewidth 
arising from magnetic dipole-dipole interactions between unpaired 
electrons in the dilute limit, which in our specific application corre- 
spond to dangling bonds (P-italic/sub b-italic/ centers) localized at 
the (111) Si-SiO. interface. Transmission-electron-microscopy stud- 
ies of the samples we studied with electron paramagnetic resonance 
(EPR) indicate that the interface between the silicon and the ther- 
mally grown oxide was chemically abrupt and atomically flat over 
distances ranging from 15 to 300 A-circle. The atomic flatness of 
the silicon “surface” at the interface was interrupted by steps from 
one atomic (111) silicon plane to the next. Thus, the dangling bonds 
observed by EPR are believed to be essentially localized on a two- 
dimensional plane. The density of dangling bonds is between 3 x 
10/sup 12/ and 5 x 10/sup 12/ cm/sup -2/, which suggests that re- 
solved fine structure might be detectable as well as broadening of 
the P-italic/sub b-italic/ Zeeman resonance. 
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908 Adsorbate-geometry determination by measurement 
and analysis of angle-resolved-photoemission extended-fine- 
structure data: Application to c-italic(2 x 2)S-italic/Ni(001). 
Barton, J.J.; Bahr, C.C.; Robey, S.W.; Hussain, Z.; Umbach, 
E.; Shirley, D.A. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720, and Departments of Chem- 
istry and Physics, University of California, Berkeley, Cali- 
fornia 94720). Physical Review [Section] B: Condensed Matter; 
34: No. 6, 3807-3819(15 Sep 1986). Contract ACO03- 
76SF00098. 

We describe our procedures for deducing adsorbate geome- 
try from angle-resolved core-level photoemission measurements as 
they are applied to c-italic(2 x 2)S/Ni(001). Extracting the energy- 
dependent, oscillating part of the sulfur (1s-italic) photoemission 
partial cross section gives the angle-resolved-photoemission ex- 
tended fine structure (ARPEFS). Fourier transformation of the 
ARPEFS yields peaks at distances characteristic of the local site 
geometry and in most cases closely related to geometrical path- 
length differences. Multiple-scattering, curved-wave calculations 
are fitted to Fourier-filtered data for quantitative geometry determi- 
nation; the Fourier filtering reduces the size of the scattering clus- 
ter and the number of free parameters in the fit. Possible sources of 
error in this first ARPEFS measurement are discussed as a guide 
for future work. We find a S—Ni bond length of 2.19 A-circle (d- 
italic/sub perpendicular/ = 1.31 A-circle), a S—Ni second-layer 
bond length of 3.14 A-circle corresponding to a 4% expansion of 
the top Ni layer, and some evidence that those Ni atoms in the 
second Ni layer lying beneath sulfur atoms are pulled closer to the 
sulfur, leading to a buckled second layer. 


909 X-ray vibrational studies on (100)-oriented CdTe 
crystals as a function of the temperature (8—350 K). Horn- 
ing, R.D.; Staudenmann, J. (Ames Laboratory, Department 
of Physics, Iowa State University, Ames, Iowa 50011). Phys- 
ical Review [Section] B: Condensed Matter; 34: No. 6, 3970- 
3979(15 Sep 1986). 

The integrated intensities of the (h-italic,0,0) Bragg reflec- 
tions of a CdTe single-crystal wafer have been measured at 0.546 
+- 0.001 A-circle x-ray wavelength from the white spectrum of a 
tungsten anode and at 1.281X A-circle (W L-italicB; excitation 
line). Their temperature dependences have been determined be- 
tween about 8 and 360 K and analyzed with the Debye and the 
one-particle potential models. It is shown that the (2,0,0), (6,0,0), 
and (10,0,0) reflections have temperature behaviors similar to those 
in InSb. Furthermore, the present experimental rms atomic vibra- 
tional amplitudes are significantly higher than those predicted by 
some lattice-dynamical calculations. 


910 Ultrasonic attenuation in electron-hole liquids. 
Uwaha, M.; Baym, G. (Department of Physics and Materi- 
als Research Laboratory, University of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801 and Institut Laue-Lange- 
vin, Bote Postale 156X, 38042 Grenoble Ce-acute-accent- 
dex, France). Physical Review [Section] B: Condensed Matter; 
34: No. 6, 4073-4087(15 Sep 1986). Contract AC02- 
76ERO1198. 

A theory of the attenuation of longitudinal sound in elec- 
tron-hole liquids in semiconductors, based on coupled electron and 
hole kinetic equations, is developed. The theory takes into account 
the existence of several bands of Fermi liquids, with differing 
charge and interaction with the lattice, the fact that the Fermi 
wave numbers are so small that the wave number of the sound can 
exceed them, and the effects of intraband collisions, which can be 
rapid enough to produce a significant reduction in the attenuation, 
even in the high-frequency regime. The theory is applied to sound 
propagating in the <111> direction in a Ge electron-hole liquid, 
and the <100> direction in a Si liquid. The former case, compared 
with the recent experiments by Dietsche, Kirch, and Wolfe [Phys. 
Rev. B 26, 780 (1982)], suggests that intraband collisions play an 
important role in the sound-attenuation process. 
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911 Electronic structure of generic semiconductors: 
Antifluorite silicide and IlI-V compounds. Wood, D.M.; 
Zunger, A. (Solar Energy Research Institute, Golden, Colo- 
rado 80401). Physical Review [Section] B: Condensed Matter; 
34: No. 6, 4105-4120(15 Sep 1986). 

The perturbation potential which transmutes a homopolar 
column-IV diamondlike semiconductor into either a heteropolar 
zinc-blende-like III-V or II-VI compound or an antifluorite semi- 
conductor can be thought of as consisting of a sum of two terms: 
(i) a long-range Coulomb dipole potential AV-italic/sub dip/(r) as- 
sociated with the different valence of the atoms of the compound 
relative to the atoms in the diamondlike system, and (ii) the remain- 
ing, short-range and primarily repulsive core pseudopotential AV- 
italic/sub CC/(r) (a “central-cell” correction). Whereas AV-italic/ 
sub dip/(r) is common to all members of a given structural class 
(e.g., all III-V or all II-VI compounds or all antifluorite silicides), 
defining thereby generic semiconductors, the central-cell potential 
AV-italic/sub CC/(r) carries the specific signature of each atom, 
distinguishing therefore members of a given class from each other. 


912 Thermodynamic character of the vibron frequen- 
cies and equation of state in dense, high-temperature, fluid 
Ne. Etters, R.D.; Belak, J.; LeSar, R. — of Phys- 
ics, Colorado State University, Fort llins, Colorado 
80523). Physical Review [Section] B: Condensed Matter; 34: 
No. 6, 4221-4223(15 Sep 1986). 

The pressure-temperature dependence of the vibron stretch- 
ing mode frequency, the intramolecular bond lengths, and the pres- 
sure-volume curves along various isotherms are calculated for fluid 
Ne in the ranges 2< or =P-italic< or =150 kbar and 300< or 
=T-italic< or =1500 K. A constant-pressure Monte Carlo proce- 
dure with continuously deformable, periodic boundary conditions is 
used. The results are in good agreement with recent high-tempera- 
ture diamond cell, dynamic shock, and earlier P-italic-V-italic data. 


913 Dielectric parameters of alkali halides. Mahan, 
G.D. (Department of Physics and Astronomy, The Univer- 
sity of Tennessee, Knoxville, Tennessee 37996-1200 and 
Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Secticn] B: Con- 
densed Matter; 34: No. 6, 4235-4239(15 Sep 1986). 

An a-italicb-italic i-italicn-italici-italict-italici-italico-italic cal- 
culation is presented for the refractive indices and Szigeti charge of 
12 alkali halide solids. The polarizabilities of the anions and cations 
are calculated separately, and the refractive indices are obtained 
from the Clausius-Mosotti relation. The Szigeti charge is obtained 
by a calculation of the deformation dipole parameters. Both the po- 
larizabilities and deformation dipole parameters are calculated with 
use of the local-density approximation. The parameters are found 
for each ion where the crystalline environment is simulated by a 
cage of pseudopotentials. The results agree well with experimental 
data. 


914 Annealing and relaxation in the high-pressure 
phase of amorphous SiO.. Grimsditch, M. (Materials Science 
and Technology Division, Argonne National Laboratory, 
Argonne, Illinois 60439). Physical Review [Section] B: Con- 
densed Matter; 34: No. 6, 4372-4373(15 Sep 1986). Contract 
W-31-109-ENG-38. 

In a recent article [Phys. Rev. Lett. 52, 2379 (1984)] it was 
reported that irreversible changes occur in the Brillouin spectra of 
a-italic-SiO. that has been subjected to pressures above —9 GPa. 
Based on Raman spectra from the recovered samples it was con- 
cluded that the new “polymorph” was also amorphous. Here we 
report on relaxation and annealing effects in this high-pressure form 
which leave no doubt as to its amorphous nature. 


915 Relative fluorescent efficiency of sodium salicylate 
between 90 and 800 eV. Angel, G.C.; Samson, J.A.R.; Wil- 
liams, G. (University of Nebraska, Behlen Laboratory of 
Physics, Lincoln, Nebraska 58588-0111). Applied Optics; 25: 
No. 18, 3312-3316(15 Sep 1986). 

The relative fluorescent quantum efficiency of sodium salicy- 
late was measured between 90 and 80 eV (138—15 A) by the use of 
synchrotron radiation. A general increase in efficiency was ob- 
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served in this spectral range except for abrupt decreases in efficien- 
cy at the carbon and oxygen K-edges. Beyond the oxygen K-edge 
(532 eV) the efficiency increased linearly with the incident photon 
energy to the limit of the present observations. 


Influence of built-in strain on Hall effect in 
InGaAs/GaAs quantum well structures with p-italic-type 
modulation doping. Fritz, I.J.; Doyle, B.L.; Schirber, J.E.; 
Jones, E.D.; Dawson, L.R.; Drummond, T.J. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). Ap- 
plied Physics Letters; 49: No. 10, 581-583(8 Sep 1986). Con- 
tract AC04-76DP00789. 

Hall-effect data between 4 and 300 K on p-italic-type 
strained quantum well structures in the InGaAs alloy system show 
pronounced effects due to the strain-induced splitting of the heavy- 
and light-hole valence bands. As a function of biaxial compression 
in the range 0.5—1.4%, the 77 K mobilities increase monotonically 
by a factor of —5, as does a high-temperature activation energy 
which is found to be nearly equal to the predicted strain splitting. 


917 Formation of a new ordered structure of CaF:2/ 
Si(111) by ultraviolet irradiation. Karlsson, U.O.; Himpsel, 
F.J.; Morar, J.F.; McFeely, F.R.; Rieger, D.; Yarmoff, J.A. 
(IBM Thomas J. Watson Researc Center, Yorktown 
Heights, New York 10598). Physical Review Letters; 57: No. 
10, 1247-1250(8 Sep 1986). 

A new ultraviolet-irradiation—induced ordered structure is 
observed for CaF2/Si(111) by angle-resolved photoelectron spec- 
troscopy. The new structure can be viewed as an ordered array of 
surface F centers and is characterized by a half-filled band extend- 
ing 0.5 eV below the Fermi level. 


Synchrotron x-ray study of a Fibonacci superlat- 
tice. Todd, J.; Merlin, R.; Clarke, R.; Mohanty, KM. A Axe, 
J.D. (Department of Physics, The University of Michigan, 
Ann Arbor, Michi 48109). Physical Review Letters; 57: 
No. 9, 1157-1160(1 1986). 

Quasiperiodic ordering is studied in a GaAs-AlAs Fibonacci 
superlattice by high-resolution x-ray scattering. The data are con- 
sistent with the predicted dense set of diffraction vectors. Moder- 
ately large growth fluctuations in the sequential deposition of GaAs 
and AlAs layers do not appear to disturb seriously the quasiperio- 
dic order. The effects of randomness are analyzed in a computer 
simulation. 


919 Theoretical analysis of explosively propagating 
molten layers in pulsed-laser—irradiated a-Si. Wood, R.F.; 
Geist, G.A. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37831). Physical Review Let- 
ters; 57: No. 7, 873-876(18 Aug 1986). Contract ACO05- 
840R21400. 

Nanosecond-pulsed—laser melting of amorphous (a) Si on 
crystalline (c) Si substrates produces a highly undercooled liquid (1) 
that solidifies into a complex morphology. Recently developed 
techniques for including undercooling, interface kinetics, and nucle- 
ation in heat-flow calculations are used to analyze the experimental 
results. It is shown how explosive crystallization, involving the dif- 
ference in the a- and c-phase latent heats, can produce a nearly self- 
sustaining crystallization front mediated by a thin | layer. 


920 Temperature dependence of index of refraction, re- 
flection, and extinction coefficient of liquid sulfur in the 0.4— 
2.0-um wavelength range. Sasson, R.; Arakawa, E.T. (Oak 
Ridge National Laboratory, Health & Safety Research Divi- 
sion, Oak Rid dge, Tennessee 37831). Applied Optics; 25: No. 
16, 2675-2680( 5 Aug 1986). Contract AC05-840R21400. 
The index of refraction n-italic and the extinction coefficient 
k-italic of liquid sulfur in the 0.4—2.0-um wavelength region were 
measured at several temperatures between 121 and 183 °C. From 
these data the reflectance R-italic was calculated. These parameters 
show a change in behavior with in ing temperature. The n- 
italic vs temperature curves for A = 0.4 and 0.45 um show an earli- 
er rise with temperature compared with those for longer wave- 
lengths. Results for cooling the liquid from around 180 °C reveal 
an overall difference relative to heating the liquid from 121 °C. 
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Values of n-italic for the supercooled liquid down to 85 °C are 
given. A discussion of the results is presented. 


921 Muon channeling in semiconductors: Evidence for 
pionium formation. Flik, G.; Bradbury, J.N.; Cooke, D.W.; 
Heffner, R.H.; Leon, M.; Paciotti, M.A.; Schillaci, M.E.; 
Maier, K.; Rempp, H.; Reidy, J.J. (Los "Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review tour 57: No. 5, 563-566(4 Aug 1986). 

Muon channeling profiles resulting from the decay of posi- 
tive pions implanted in high-purity Ge and GaAs single crystals 
with and without illumination have been measured. The change in 
profiles with illumination demonstrates that the pion decay site is 
sensitive to the concentration of excess charge carriers produced by 
photon absorption. This site change is explained in terms of differ- 
ent electronic states of the pion, i.e., bare 7* and pionium. 


922 Measurement of the energy gap in an organic su- 


perconductor: Evidence for extremely strong coupling. 
Hawley, M.E.; Gray, K.E.; Terris, B.D.; Wang, H.H.; Carl- 
son, K.D.; Williams, J.M. (Materials Science and Technolo- 
gy and Chemistry Divisions, Argonne National Laboratory, 
Argonne, Illinois 60439). Physical Review Letters; 57: No. 5, 
629-632(4 Aug 1986). Contract W-31-109-ENG-38. 

Point-contact tunneling is used to make what we believe to 
be the first measurement of a superconducting energy gap (A) in an 
organic superconductor. For a B- 
[bis(ethylenedithio)tetrathiafulvalene}Aul 2 single crystal, A shows 
consistent field and temperature dependences, but is more than 4 
times larger than weak-coupling BCS, implying extremely strong 
coupling. We speculate that very low-frequency modes may be re- 
sponsible. 


923 The a compaction of porous rocks 
and its consequences for laboratory testing. Thompson, T.W.; 
Schatz, J.F. (Science Applications International Corp., 1626 
Cole Bivd., Suite 270, Golden, CO 80401). pp 539-546 of 
Rock mechanics:Key to energy production. Littleton, CO; 
Society of Mining Engineers of AIME (1986). (CONF- 
860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA poe Jun 1986). 

Laboratory data on the time-dependent compaction of 
porous rocks are presented, and various attempts to model this be- 
havior are described. These lead to a discussion of the problems 
that arise in using laboratory data to estimate long-term effects. A 
method is suggested for combining laboratory data with informa- 
tion from the geologic record to estimate long term effects. 


924 Thermal spallation excavation of rock. Williams, 
R.E. (Geological Engineering Group, Los Alamos National 
Lab., Los Alamos, NM 87545). op 816-820 of Rock 
mechanics:Key to energy production. Littleton, CO; Society 
of Mining Engineers ofA AIME (1986). (CONF- 60609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA ah Jun — 

Because of the low thermal conductivity of many hard 
rocks, rapid heating of these rocks produces a thin surface layer in 
which the temperatures attain high values. Thermal expansion of 
this surface layer is constrained by the remainder of the still cool 
rock, and when stresses within the surface rock become high 
enough, the surface rock breaks away from the cooler rock behind 
it and flies or falls off as a thin flake called a spall. Then the next, 
newly exposed surface is heated, and the process continues. This 
process is the basis of spallation drilling. The hot gases from a jet 
burner provide the heat for spallation to occur, and their high ve- 
locity provides a scouring action that transfers heat to the rock and 
removes the spalls as rapidly as they form. Spallation is a process 
which works in very hard rock. It is dependent upon the thermal 
expansion coefficient and the thermal diffusivity of the rock but is 
also affected by any discontinuities in the rock. To date the efforts 
which have been made to evaluate the various rock according to 
their spallability has been minimal. As the success of this process is 
dependent upon the characteristics of rock it is expected that the 
study of rock mechanics will prove to be of greater value to this 
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program than to the other mechanism for drilling and excavating 
rock. 


925 Analysis and observation of keyblock occurrence 
in tunnels in granite. Yow, J.L. Jr. (Lawrence Livermore 
National Lab., Livermore, CA 94550). pp 827-833 of Rock 
mechanics: Key to energy production. Littleton, CO; Society 
of Mining Engineers of AIME (1986). (CONF- -860609—). 
Contract W-7405-ENG-48. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Tunnels in the granitic Climax stock at the Nevada Test Site 
were inspected for keyblock occurrence. Thirteen relatively large 
pyramidal keyblocks were located in about 230 m (750 ft) of tunnel. 
Orientations, dimensions, joint roughness coefficients, and joint 
compressive strengths were measured for the faces of nine keyb- 
locks. The measurements were used to back-analyze keyblock sta- 
bility to check the validity of a numerical model for keyblock be- 
haviour. A newly developed three-dimensional numerical model 
correctly predicted whether or not each keyblock failed in six of 
eight cases. The two exceptions involved stress conditions and 
keyblock locations that clearly violated the assumptions that under- 
lie the stability model. The observations also allowed the effect of 
tunnel orientation on keyblock occurrence to be evaluated. Of the 
thirteen observed keyblocks, nine large blocks were found in less 
than 30 m (100 ft) of the Piledriver drift (which runs N56E) while 
only four blocks of comparable size were observed in 200 m (656 
ft) of the Spent Fuel Test- Climax drifts (N61W). 


926 Inelastic deformations of fault and shear zones in 
granitic rock. Wilder, D.G. (Lawrence Livermore National 
Lab.). pp 868-873 of Rock mechanics:Key to energy pro- 
duction. Littleton, CO; Society of Mining Engineers of 
AIME (1986). (CONF- '860609—). + Rarer W-7405-ENG- 
48. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Deformations during heating and cooling of three drifts in 
granitic rock were influenced by the presence of faults and shear 
zones. Thermal deformations were significantly larger in sheared 
and faulted zones than where the rock was jointed, but neither 
sheared nor faulted. Furthermore, thermal deformations in faulted 
or sheared rock were not significantly recovered during subsequent 
cooling, thus a permanent deformation remained. This inelastic re- 
sponse is in contrast with elastic behaviour identified in unfaulted 
and unsheared rock segments. A companion paper indicates that de- 
formations in unsheared or unfaulted rock were effectively modeled 
as an elastic response. We conclude that permanent deformations 
occurred in fractures with crushed minerals and fracture filling or 
gouge materials. Potential mechanisms for this permanent deforma- 
tion are asperity re-adjustments during thermal deformations, 
micro-shearing, asperity crushing and crushing of the secondary 
fracture filling minerals. Additionally, modulus differences in 
sheared or faulted rock as compared to more intact rock would 


result in greater deformations in response to the same thermal 
loads. 


An evaluation of extrinsic gettering techniques. 
Wells, V.A.; Witherspoon, L. (Sandia National Labs., P.O. 
Box 5800, Albuquerque, NM 87185). pp 279-280 of Proceed- 
ings of the 1986 Spring meeting of the Electrochemical So- 
ciety. Pennington, NJ; The Electrochemical Society (1986). 
(CONF-860540—). Contract AC04-76DP00789. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Both intrinsic gettering IG and extrinsic gettering EG used 
in IC processing are beneficial to device performance. The benefits 
include the reduction in device leakage current, improved oxide 
quality and improved lifetimes. The use of gettering in VLSI proc- 
essing will depend upon the advantages and limitations of the get- 
tering technique under consideration. The smaller geometries and 
shallower junctions of the new emerging VLSI technologies re- 
quire lower processing temperatures for which the EG techniques 
are more adaptable. The distinct advantage of the EG is lower 
processing temperatures without a lengthy nucleation step. This 
study is a continuation of previous work, which was an evaluation 
of the effectiveness of EG material used in a CMOS process em- 













ploying N/N/sup +/ epitaxial silicon. The extrinsic gettering tech- 
niques evaluated in this study are nitride N-EG, polynitride PN-EG 
and polysilicon P-EG which are compared to a standard epitaxial 
silicon without gettering C-EP. The devices evaluated in this study 
were a 2K SRAM and a N/sup +/ to P-well test diode using a P- 
well CMOS process. 


928 Nitrogen-related donors in silicon. Stein, H.J. 
—— National Labs., Albuquerque, NM 87185). pp 362 of 

merry bei the 1986 Spring m of the Electro- 
ye (CONE 26540 NJ; “ ectrochemical So- 
ciety (1986). ). Contract AC04 
76DP00789. 


From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Nitrogen ion implantation to form a buried silicon nitride di- 
electric layer in Si for silicon-on-insulator (SOI) applications has in- 
creased interest in the characteristics of N in crystalline Si. Since 
profiles for implanted N are approximately gaussian, large concen- 
trations of N are introduced into the Si layer over the buried ni- 
tride. Previous electrical studies showed a low utilization of im- 
planted N (<1 percent) for shallow donor formation. Infrared (ir) 
absorption studies of N-implanted Si have shown that most of the 
implanted N in crystalline Si is bonded into N-N pair centers for 
selected annealing conditions. The pair centers are clearly observed 
in N-implanted Si after displacement damage is removed by furnace 
annealing at 600°C or by pulsed laser annealing which melts the 
implanted layer. Electron paramagnetic resonance (EPR) studies 
have shown that laser annealing also introduces a few percent of 
implanted N into distorted substantial sites. The substitutional N 
center anneals near 400°C, and N-N pairs anneal between 700 and 
800°C. Loss of the ir bands for N-N pairs upon annealing is accom- 
panied by an increase in intensities of bands which have been attrib- 
uted to N clusters. In the present study, electrical conductivity 
measurements have been made on N-implanted Si after furnace and 
laser annealing steps which are known from previous ir and EPR 
studies to yield specific nitrogen centers in Si. 


929 Effects of anodization parameters on porous silicon 
properties. Guilinger, T.; Kelly, M.; Tsao, S. P(Sandia Na- 
tional Labs., P.O. Box 5800, Albuquerque, NM 87185). pp 
123 of Proceedings of the 1986 Spring meeting of the Elec- 
trochemical Society. Pennington, NJ; The Electrochemical 
ns # ae (CONF-860540—). Contract AC04- 


From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Although the process of forming porous silicon has been rec- 
ognized for some time, the effects of the major processing param- 
eters on the properties of the resulting porous silicon have not been 
satisfactorily identified. The authors goal was to define how wafer 
resistivity, applied current density, hydrofluoric acid (HF) concen- 
tration, and time affect porous silicon properties such as porosity, 
thickness, surface film formation, and surface hydrogen bubble 
damage and to determine operating regimes which result in a 
porous layer of 55% porosity. Because the HF electrolyte is an in- 
tegral part of the anodization process, a second objective was to in- 
vestigate the properties of concentrated HF solutions and determine 
how solution conductivity, ionic species and hydrogen fluoride 
affect porous silicon properties. 


930 (ORNL/tr—86/39) Modeling of chemical vapor 
deposition reactors. Condoret, J.S.; Constant, G.; Couderc, 
J.P.; Demengeot, V.; Duverneuil, P. Translated from Entro- 


pie ; No. 125/126, 136-141(1985). Contract AC05- 
840OR21400. 21p. NTIS, PC A02/MF AO01; 1; GPO Dep. 
File Number DE86015622. 


The process of chemical deposition, from the vapor phase, 
of one or several products on suitable solid substrates is developing 
rapidly in several fields, particularly in the manufacture of micro- 
electronic components. This paper deals with a model that can rep- 
resent the performances of industrial depositing systems. The sensi- 
tivity of the model with respect to various variables is discussed. 
Suitable deposit conditions for the manufacture of silicon polycrys- 
talline films or silicon monocrystalline wafers are sought. 5 refs., 9 
figs. 
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931 (DOE/ER—0144/4) Summaries of FY 1986 re- 
search in the chemical sciences. (USDOE Office of Energy 
Research, Washington, DC. Chemical Sciences Div.). Sep 
1986. 117p. NTIS, PC A06/MF AOl1; 1; GPO Dep. File 
Number DE86012894. 

The purpose of this publication is to inform those interested 
in research supported by the Department of Energy's Division of 
Chemical Sciences, which is one of six Divisions of the Office of 
Basic Energy Sciences in the Office of Energy Research. This pub- 
lication includes abstracts of projects supported by both the Chemi- 
cal Sciences budget and that portion of the Nuclear Sciences 
budget which is administered by the Division of Chemical Sciences. 
This publication contains 413 abstracts of research being performed 
in the following fields: photochemical and radiation sciences; chem- 
ical physics; atomic physics; chemical energy; separations and anal- 
ysis; chemical engineering sciences; heavy element chemistry; and 
Stanford Synchrotron Radiation Laboratory operation. 


4001 Analytical And Separations Chemistry 


REFER ALSO TO CITATION(S) 86, 87, 820, 1008, 1011, 1021, 1038, 1384, 
1411, 1868, 2027, 2252 


932 (AD-A—169874/5/XAB) Recent improvements in 
real-time gas electron diffraction. Ewbank, J.D.; Schafer; 
Paul, D.W. (Arkansas Univ., Fayetteville (USA). Dept. of 
Y aaeae and Biochemistry). 1985. 2p. NTIS, PC A02/MF 
AOl. 

A 40-keV focused electron beam intersects an effusive gas 
jet and the scattering pattern generated is displayed on a fluores- 
cent screen. Currently the screen is optically coupled by a transfer 
lens to the photodiode array sensor, where as many as 1024 inde- 
pendent and equidistant channels record the angular dependence 
and intensity profile of the scattered electrons. Thus, in a matter of 
minutes, entire scattering cross sections are available for analysis. In 
contrast to the feedback latency inherent in photographic practice, 
this rapid data collection and interpretation allows for immediate 
on-line optimization of experimental conditions. 


933 (CONF-860891—2) Advances in high-resolution 
studies of the chemical effects in the molybdenum L heavy- 
ion-induced x-ray satellite emission (HIXSE) spectra. Ros- 
seel, T.M.; Dale, J.M.; Hulett, L.D.; Pepmiller, P.L.; Vane, 
C.R.; Walkiewicz, T.A.; Young, J.P. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 8p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87000351. 
From Denver X-ray conference; Denver, CO, USA (4 Aug 
1986). 
” High-resolution measurements of the molybdenum L heavy- 
ion-induced x-ray satellite emission (HIXSE) spectra of a series of 
Mo alloys and compounds have been obtained with a new, high- 
efficiency, high-resolution Bragg crystal spectrometer in the von 
Hamos geometry. The improved resolution (5 eV at 2.3 keV) is suf- 
ficient to reveal the L/sup n/M/sup m/ configuration lines in the 
La and LB hypersatellite bands. Both sets of lines exhibit the same 
trend in the variation of the relative yield distribution with the 
chemical environment as was observed for KL/sup n/ lines of 
lower Z targets. Difference spectra, using elemental molybdenum 
as a subtrahend, enhance the systematic variation. These results 
confirm the analysis and conclusions of lower resolution studies. 
They also indicate a potential for even greater sensitivity to the 
chemical environment. 


934 (CONF-861019—4) Synchrotron radiation as a 
source for quantitative XPS: advantages and consequences. 
Rosseel, T.M.; Carlson, T.A.; Negri, R.E.; Beall, C.E.; 
— J.W. (Oak Ridge National Lab., TN (USA); Perkin- 
Foon Me » Eden Prairie, MN (USA); Wisconsin Univ., 
SA). Dept. of Chemistry). 1986. Contract AC0S5- 
MOR? 1400. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 7000389, 
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From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 

Synchrotron radiation (SR) has a variety of properties which 
make it an attractive source for quantitative x-ray photoelectron 
psc penser gman Among the most significant are high intensity 

and tunability. In addition, the intensity of the dispersed radiation is 
comparable to laboratory line sources. Synchrotron radiation is also 
a clean source, i.e., it will not contaminate the sample, because it 
operates under ultra-high vacuum conditions. We have used these 
properties to demonstrate the advantages of SR as a source for 
quantitative XPS. We have also found several consequences associ- 
ated with this source which can either limit its use or provide 
unique opportunities for analysis and research. Using the tunability 
of SR, we have measured the energy dependence of the 3p pho- 
toionization cross sections of Ti, Cr, and Mn from 50 to 150 eV 
above threshold at the University of Wisconsin's Tantalus electron- 
storage ring. 


935 Sette ere Bibliography of laser 
mass spectrometry for ion of synthetic and natu- 
ral solids. Conzemius, R.J.; Junk, G.A. (Ames Lab., IA 
pig Jan ay Contract W-7405-ENG-82. 150p. (is— 

92). PC A07/MF A011; 1; GPO Dep. File Number 
DES I001002, 


This bibliography has 1461 references listed in alphabetical 
order according to the first author. Each reference has been coded 
into eight major subject categories and 105 minor subject catego- 
ries. A cross index of these subjects is listed. The major subjects, 
with the number of references listed for each subject in parenthesis, 
are as follows: Analytical Features (228); Applications (1412); Gen- 
eral Articles (244); Instrumentation (635); Laser Parameters (209); 
Laser Solid Interactions (805); Mass Spectra (704); and Specific In- 
struments (244). An author frequency index is also listed as an indi- 
cator of the activity of different investigators. 


936 Ls ga it nn ag Transport and relaxation 
processes in supercritical fluids. Technical progress report, 
June 16-September 15, 1986. Jonas, J. (Illinois Univ., Urbana 
(USA). Dept. of Chemistry). 1986. Contract FG22- 
85PC80503. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000777. 

A new technique for diffusion measurement by NMR using a 
fixed field gradient is described. The method makes use of a Bessel 
function fit analysis to the spin-echo signal in order to determine 
both the applied gradient and the diffusion coefficient simultaneous- 
ly. Results of tests of the method using water and benzene are pre- 
sented, and the utility of the technique is demonstrated with a 
report of preliminary results for a determination of the diffusion of 
naphthalene dissolved in compressed, supercritical carbon dioxide. 
Experimental work in this quarter concentrated on a study of the 
use of supercritical fluid solvents to obtain high resolution NMR 
spectra of solutes containing quadrupolar nuclei. 


937 (IAEA-R—3142-F) Diluent effect on solvent ex- 
traction of uranium (VI). Final report for the period 1 June 
1982-30 September 1985. Sato, T. (International Atomic 
Energy Agency, Vienna (Austria); Shizuoka Univ., Hama- 
matsu (Japan). Faculty of Engineering). Jan 1986. 2p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703945. 

In order to clarify the diluent effect on uranium(VI) extrac- 
tion by long-chain aliphatic amines (trioctylamine, TOA; trioctyl- 
methylammonium chloride, TOMAC) and organophosphorus com- 
pounds (tributylphosphate, TBP; trioctylphosphine oxide, TOPO; 
di-(2-ethylhexyl)-phosphoric acid, DEHPA), the heat change asso- 
ciated with the extraction of uranium(VI) from aqueous acid solu- 
tions by those extractants in various diluents such as benzene, tolu- 
ene, cyclohexane, nitrobenzene, chlorobenzene, o-dichlorobenzene, 
kerosene, carbon tetrachloride, 1,2-dichloroethane, m-xylene, n-hep- 
tane and n-hexane were examined using twin type isoperibol calo- 
rimeter equipped with integrator. Consequently it is seen that the 
thermodynamic data estimated from temperature-dependence of dis- 
tribution coefficient correspond to those determined by calorimetry. 
3 refs. 
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938 (IAEA-TECDOC—345, pp 103-101) Neutron ac- 
tivation analysis using nuclear reactors. Kist, A.A. (AN Uz- 
bekskoj SSR, Tashkent. Inst. Yadernoj Fiziki). Aug 1985. 
NTIS (US Sales Only), PC A1l2/MF AOl1. File Number 
DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

A review on the activation analysis techniques used for both 
fundamental and applied research at the Institute of Nuclear Phys- 
ics of the UZSSR Academy of Sciences is presented. 7 refs. 


939 (iC—85/239) Radioanalytical technique using 
(n,2n) reaction for the elemental analysis of samples. Labor, 
M. (international Centre for Theoretical Physics, Trieste 
(Italy)). Nov 1985. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86704229. 

A technique to determine elemental composition of samples 
is reported. The principle of the technique employs the internal 
standard method and involves the resolution of complex annihila- 
tion spectra. The technique has been applied to the determination 
of the mass of nitrogen, msub(N), and that of potassium, msub(K), 
in known masses of potassium nitrate. The percentage difference 
between the calculated mass and actual masses in 2g and 3g of po- 
tassium nitrate is 1.0 and 0.7 respectively for potassium, and 1.0 for 
nitrogen. The use of more simultaneous equations than necessary in 
solving for msub(N) and msub(K) offers one of the advantages of 
the technique. 3 refs, 1 fig, 4 tabs. 


(INIS-BR—536) Determination of vanadium, man- 
ones and tungsten in steels with an 741 Am-Be isotopic neu- 
tron source. Galdino, S.M.L. (Pernambucc Univ., Recife 
(Brazil). Dept. de Energia Nuclear). Sep 1985. 123p. (In 
Portuguese). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86703953. 

A non-destructive neutron activation method was developed 
for determination of vanadium, manganese, and tungsten in alloy- 
steel, with the aid of an Am-Be 1.85 x 10'*Bq(5Ci) isotopic neutron 
source, employing Nal (T1) detector well type 2 x 2 in. The "'V 
(n,y) 5*V, Mn (n,y) Mn, and 1*W (n,y) *®7W nuclear reactions 
are induced in steel samples subject to activation by thermal neu- 
tron. After irradiation, the activity of the samples was measured by 
‘y-spectrometry under the 1434 KeV °*V, 847KeV °*Mn, and 686 
KeV *'*7W photopeaks. Possible interferences due to other radionu- 
clides activity were investigated by determining the 5*V, °*Mn, and 
187W half-lifes. The time of analysis for vanadium determination 
was 11 min, with 1,5% of precision and 3,4% of average absolute 
deviation. The time of analysis for manganese determination was 
22.8 min with 4.0% of precision and 3,4% of average absolute devi- 
ation. The time of analysis for tungsten determination was 44.62 
min with 3.8% of precision and 3.1% of average absolute deviation. 
The activation analysis method is adequated for steel quality con- 
trol in industry. 


941 (INIS-BR—537-Vol.1, pp vp) Reduction of total 
time by activation analysis in steels using the stripping spec- 
trum techniques. Villar, H.P.; Godoy, M.O. (Prefeitura da 
Cidade do Recife, Brazil; Pernambuco Univ., Recife, Brazil. 
Dept. de Energia Nuclear). 1986. (In Portuguese). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

e authors have shown the feasibility of neutron activation 
analysis with simple equipment (isotopic neutron source and 
Nal(Tl) gamma spectrometr with single-channel analyser) to the 
determination of V, Mn and W in steels. The duration of each anal- 
ysis was long (5,5 h), so that the counts due to Mn-56 and W-187 
could be separated by least-square techniques. Tests showed that 
the equipment available could be adapted to the technique of ‘spec- 
trum stripping’, thus rendering possible the assessment of the contri- 
bution of the Mn-56 in the region of the spectrum in which it ap- 
peared combined to the W-187, from the counts at the 847 KeV 
peak of Mn-56. It was then possible, with just two measurements, 
to determine the counts due to the W-187, thus reducting the total 
time for analysis to less than 3 h, without affecting significantly the 
precision and accuracy of the results. 





ERA-12/1/ 138 





942 (INIS-BR—537-Vol.1, pp vp) 
tron activation technique in the 


Applications 
analysis IPR-R1 research re- 
actor. Sabino, C.V.S.; Mansur, N. (Centro de Desenvolvi- 


mento da Tecnologi: Nuclear, Belo Horizonte, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A review is made of the neutron activation analysis tech- 
nique used in the IPR-R1 reactor of the Centro de Desenvolvi- 
mento da Tecnologia Nuclear - NUCLEBRAS. Some characteris- 
tics of the method are described, types of samples and elements 
analyzed are also mentioned. 


943 (INIS-BR—537-Vol.1, pp vp) Determination of 
residual gases in nuclear materials by vacuum fusion. Fer- 
reira, M.P.; Monteiro, R.P.G. (Centro de Desenvolvimento 
da Tecnologia Nuclear, Belo Horizonte, Brazil). 1986. 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The presence of residual gases (hydrogen, nitrogen and 
oxygen) in nuclear materials considerably affects their mechanical 
and thermal properties. This problem has stimulated the develop- 
ment of precise and efficient methods of analysis, applicable to the 
determination and quality control of impurities in these materials. 
The most suitable technique for this purpose is high vacuum fusion. 
The feasibility of the method was checked with steel, Zircaloy and 
nuclear fuel samples. The results experimentally determined are in 
good agreement with the specified values. 


944 (INIS-BR—537-Vol.1, pp vp) Zirconium project 
at IPEN-CNEN/SP. Part 2 - Nuclear ZrO. obtain- 
ment. Copat, A.; Nakamura, A.T.O.; Yamagata, C.I.; Leitao, 
E.F.F.; Andrade, J.B. de; Paschoal, J.0.A.; Albuquerque, 
P.S. de; Bergamashi, V.S.; Ussui, V. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (in Por- 
tuguese). NTIS (US Sales Only), PC A19/MF A0Ol. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

This paper describes a process to obtain nuclear grade zirco- 
nium oxide (ZrO2). The process adopted consists of the following 
stages. a) Processing of the mineral zircon and its purification by 
the precipitation of basic zirconium sulphate. b) Separation of Zr/ 
Hf by organic solvent extraction in the system TBP-HNO; - I - so- 
dodecano. c) Preparation of ZrO: by precipitation as a hydroxide 
and its subsequente calcination. Nuclear grade ZrO. according to 
ASTM specifications has been obtained under process conditions. 
Based on experimental data, a pilot plant has been designed which 
presently is in the final stage of installation. 


(INIS-BR—537-Vol.1, pp vp) Characteristics and 
pon of smokes in sodium fires. Goncalves, A.C.; 
Torres, A.R.; Brito Aghina, L.O. de; Messere e Castro, P. 
(Instituto de ’ Engenharia Nuclear, Rio de Janeiro, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The formation ratios of chemical principal compounds 
appear in smokes of fires up to 50 Kg of sodium in installations for 
fast reactor researches, were measured for a simulation in a scale of 
1:1000. Relations of hydroxide concentrations, carbonate and bicar- 
bonate appear in smokes retained in counter-current washing tower 
and in dry filters are presented. It is still presented the variation of 
the temperature profile and composition of burning wastes. 
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946 (INIS-BR—537-Vol.1, pp vp) Methodology 
analysing powder peor UO, pellets a of nuclear purity. 
using gravimetry and potentiometric a of Davies and 
Gray/NBL. Araujo, R.M.S. de; Almeida, S.G. de; Bezerra, 
J.H.B.; Silva, S.P. da. (Comissao Nacional de Energia Nu- 
clear de Brasil, Rio de Janeiro. Lab. de Salvaguardas). 1986. 
(In Portu ). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700030. (CONF-860343—Vol.1). 

From 1. congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

It is shown the methodology in use in the CNEN’s Safe- 


tion system, and the participation in intercomparison programs with 
the International Atomic Energy Agency. Several samples have 
been analysed, and the statistical evaluation of the results has 
shown precision of the orders of 0.08% to 0.2% and accuracy of 
0.062% U, comparable to international laboratories. 


947 eae 2, pp vp) Use of radiocarbon 

technique for archaeologic Chausson, Y. (Centro de 

Desenvolvimento da Tecnologia Nuclear, Belo Horizonte, 

Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 

vol A01. File Number DE87700036. (CONF-860343— 
ol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The nuclear technique based on the beta radiation measure- 
ments emitted by the radiocarbon is applied an the geochronology- 
cal dating of organic samples of prehistoric fires and sambaqui 
shells. This paper describes the origin of the method, the technique 
used and its applications, the analysis method, the equipments and 
the experiences performed. 


948 (INIS-BR—537-Vol.2, pp vp) Use of **P in the 
ion study for ion exchange resin. Pes- 


phosphate preconcentrati: 
senda, L.C.R.; Nascimento Filho, V.F. do; Barros Ferraz, 
ES. de. (Centro de Energia Nuclear na Agricultura, Piraci- 


caba, Brazil; Sao Paulo Univ., Piracicaba, Brazil. Escola Su- 

powered de e Agricultura Luiz de Queiroz). 1986. (in Portu- 

eae (US Sales Only), PC A19/MF AOl. File 
ber DE87700036. (CONF-860343—Vol.2). 

From 1. congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

By using radioactive tracer technique were studied some as- 
pects of preconcentration and elution of PO* , of natural waters, in 
a resin column placed under the window of a Geiger-Muller detec- 
tor. The preconcentration and elution were made by flow injection 
system. Effect of sample aspiration rate, sampling time, eluting 
agent concentration, pumping rate of the sample carrier stream and 
interferences were investigated. 


949 (INIS-BR—537-Vol.2, pp vp) Spectrophotometric 
determination of thorium with Arsenazo III in environmental 


samples. Rio, M.A.P. do; —— J.M. de. (Instituto de Ra- 
dioprotecao e Dosimetria, Ri io de Janeiro, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC Ai9/MF A01. File 
Number er DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A spectrophometric determination of thorium with Arsenazo 
III (1,8 dihidroxynaphtlaline - 3,6 sulfanic acid - 2,7 bis (azo-2) - 
phenil arzonic acid) was carried out aiming to analyse this element 
in environmental samples. In order to eliminate possible interfer- 
ences, a coprecipitation with lanthanum fluoride was used followed 
by an extraction with 0.2 M TTA (tenoil - trifluor-aceton)/Benzen. 
The results showed good agreement with the ones obtained by alfa- 
spectrometry. 
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950 (INIS-BR—537-Vol.2, pp vp) Determination of 
metallic impurities in uranium of nuclear purity 
by atomic with electrothermal 
atomization. Franco, M.B. (Centro de Desenvolvimento da 
Tecnologia Nuclear, Belo Horizonte, Brazil). 1986. (In Por- 
tuguese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Atomic spectrometry, with electrothermal atom- 
ization, has been used for the determination of Al, Cd, Cr, Fe, Mn 
and Ni in uranium oxide standards. The analyses were performed 
without sample dissolution and without uranium chemical separa- 
tion. This technique is adequate for the qualification of uranium of 
nuclear purity according to the standard specifications. 


(INIS-BR—537-Vol.2, pp vp) Study to prepare 
2017] by irradiation of mercury with protons. Application of 
extraction in separation of thalli- 
um and mercury. Fernandes, L.; Silva, C.P.G. da. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The extraction chromatography technique was used for the 
Hg and *'T1 separation. Glass columns of 5,0 cm height and 1,0 
cm diameter filled with Voltalef powder impregnated with TBP/ 
cyclohexane were used. Using the Voltalef columns, solutions of 
203g, 21T]** and %!T1** were separately percolated in a nitric 
environment of 4 to 8 M concentration and in a hydrochloridric en- 
vironment of 0,5 to 4 M. The separation of Hg and ™'Ti was ob- 
tained by the retention of ”'T1* in the column during the elution 
of all the Hg with HCl 2 M. The *'T1* was eluted from the 
column after its reduction with a hot hydrazine dichloride solution. 


sen gerard 2, pp vp) Use of radioiso- 
pel in the study of tetracycline analytical application. Ex- 
traction of compounds formed between tetracycline and neptu- 
nium and americium elements. Saiki, M.; Lima, F.W. de. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
vol. A01. File Number DE87700036. (CONF-860343— 
Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The behavior of tetracycline as complexing agent, in solvent 
extraction studies of neptunium and americium, using benzyl alco- 
hol as the organic phase, is presented. By using radioactive tracers 
of **°Np and 741Am the extraction percent of these elements were 
determined as a function of pH in the absence and in the presence 
of several masking agents. The influence of shaking time and the 
use of different types of supporting eletrolytes upon the extraction 
behavior was also studied. The extraction curves obtained using 
EDTA as masking agent show that tetracycline can be used for 
neptunium and americium separation. In this condition neptunium is 
extracted into the organic phase and americium remains in the 
aqueous phase. 


953 pe tn age 2, pp vp) Mathematical 

model for extracting uranium, plutonium, neptunium and acid 
sar by ceied Cunha, J.W.S.D. da. (Comissao 
Nacional de Energia Nuclear de Brasil, Rio de Janeiro. Dir- 
etoria Executiva III). 1986. (in Portuguese). NTIS (US 
Sales Only), PC A19/MF A01. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A new mathematic model for the calculation of the distribu- 
tion ratios of actinide elements uranium (U-VI, U-IV), plutonium 
(Pu-III, Pu-IV) and neptunium (Np-IV, Np-VJ) in nitric acid solu- 
tions, also in the presence of hidrazin or not, from the extraction 
with TBP or mixed aliphatic diluent is suggested based on empiri- 
cal equations. 
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954 (INIS-BR—537-Vol.2, pp vp) Determination of 
UCVD microquantities in presence of complexant agents by X- 
ray fluorescence. 2. Thin film technique. Carvalho, M.S. de; 
Mantovano, J.L.; Azevedo Oliveira, E. de. (Instituto de En- 
genharia Nuclear, Rio de Janeiro, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A method for determination of microquantities of urani- 
um(30-220ug) in presence of complexant agents (a-HIBA, NTA) 
by adsorption of the complex quinalizarin-U(VI) on the 
M**~ quinalizarin precipitate is described. Several ions of metals as 
Cu*t, Fe**, Ga**t, Be** and Al*t** were tested as precipitant 
agents. The influence of the complex competition in the mechanism 
of precipitation is also commented. The uranium was determinated 
by X-ray fluorescence analysis using the thin film technique. 


955 (INIS-BR—537-Vol.2, pp vp) Simultaneous deter- 
mination of uranium and thorium by delayed neutrons, using 
difference between fast and thermal neutron flux relations. 
Cardoso, S.N.M.; Sabino, C.V.S.; Kastner, G.F. (Centro de 
Desenvolvimento da Tecnologia Nuclear, Belo Horizonte, 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
A19/MF AO1. File Number DE87700036. (CONF-860343— 
Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The uranium and thorium simultaneous determination 
method by delayed neutrons, established in TRIGA IPR-R1I reac- 
tor, is based on the discrimination of the elements by the difference 
between fast and thermal neutron flux relations. This method was 
tested in the determination of UsOs and ThO:2 contents in IAEA 
samples, which were irradiated in different neutron flux positions 
and cadmium was used as thermal neutron filter. 


956 (INIS-mf—10452) Trace analysis in the atmos- 
phere, water bodies and uranium ores by means of X-ray fluo- 
rescence. Perez Novara, A.M. (Universidad Nacional Au- 
tonoma de Mexico, Mexico City. Facultad de Quimica). 
1986. 84p. (In Spanish). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87700021. 

Analysis with X-ray fluorescence is an instrumental method 
that evaluates concentrations, at trace levels, of elements in samples 
of all kinds. The applications of this method are broad, specially 
useful in the analysis of metals as contaminators in air and water, 
and as impurities in minerals. The preparation of the samples is 
very important to obtain good accuracy, and at the same time, you 
should make a series of standards of known concentrations so you 
can compare the counting of each sample against the standard, for 
each of the elements. You should make, depending on the nature of 
the sample, several corrections with respect to the background, 
interferences, overlaps, or for effects of a third element. 


957 (IS—4883) Atlas of atomic spectral lines of pluto- 
nium emitted by an inductively coupled plasma. Edelson, 
M.C.; DeKalb, E.L.; Winge, R.K.; Fassel, V.A. (Ames 
Lab., IA (USA)). Sep 1986. Contract W-7405-ENG-82. 
134p. NTIS, PC A07/MF A0O1; 1; GPO Dep. File Number 
DE87000767. 

Optical emission spectra from high-purity Pu-242 were gen- 
erated with a glovebox-enclosed inductively coupled plasma (ICP) 
source. Spectra covering the 2280 to 7008 Angstrom wavelength 
range are presented along with general commentary on ICP-Pu 
spectroscopy. 


958 (LA—10750-MS) Plutonium isotopic composition 
by gamma-ray spectroscopy: a review. Sampson, T.E. (Los 
Alamos National Lab., NM (USA)). Sep 1986. Contract W- 
7405-ENG-36. 61p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE87000813. 

This report presents a review of the methods and capabilities 
of nondestructive measurements of the isotopic composition of plu- 
tonium using gamma-ray spectroscopy. 
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959 (LA-UR—86-3119) RIMS diagnostics for laser de- 
sorption/laser ablation. Apel, E.C.; Nogar, N.S.; Miller, 
C.M.; Estler, R.C. (Los os National Lab., NM (USA); 
Fort Lewis Coll., Durango, CO (USA)). 1986. Contract W- 
7405-ENG-36. 5p. (CONF-8609132—8). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE87000142. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

Laser desorption mass spectrometry is a useful method for 
interrogating materials and events at or near surfaces. Laser desorp- 
tion/ablation combined with Resonance Ionization Mass Spectrom- 
etry (RIMS) provides a powerful tool to obtain information on 
chemical composition and speciation and, in some cases, internal 
and translational energy distributions. The application of this tech- 
nique to the interrogation of materials and interfaces is discussed 
for several systems, including the analysis of conventional analyti- 
cal samples, and the study of optical damage events. 8 refs., 2 figs., 
1 tab. 


960 (LA-UR—86-3120) Resonance ionization mass 
spectrometry at Los Alamos National - Miller, 
C.M.; Nogar, N.S.; Apel, E.C.; Downey, S.W. (Los Alamos 


National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 7p. (CONF-8609132—9). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000143. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

Two approaches to RIMS will be discussed here. The first is 
the use of continuous-wave (cw) dye lasers as the ionization source. 
Continuous excitation effectively matches the ionization to the 
evaporation of sample from a resistively heated filament, providing 
for efficient use of the sample. In addition, cw ionization permits 
pulse counting detection, necessary for the measurement of large 
isotope ratios on small samples. In the cases of lutetium and techne- 
tium discussed below, average ionization rates with cw ionization 
are much larger than with pulsed ionization. The second approach 
to RIMS is the use of multiphoton resonances in the pulsed laser 
excitation of atoms. The potential advantages derived from the use 
of n-photon resonances (n = 2) include minimal laser hardware, 
since the fundamental output of a single dye laser is sufficient to 
effect ionization in a large number of elements. The possibility also 
exists for Doppler-free excitation, which could be used to increase 
the selectivity of the ionization process. Experiments with 2 + 1 
(photons to resonance plus photons to ionize) RIMS schemes for 
several elements will be discussed. 5 refs., 2 figs., 1 tab. 


961 (MLM—3385) Low solubility iron nitrosyl com- 
pounds for radioactive cesium decontamination. Silver, G.L. 
(Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). 30 Sep 1986. Contract AC04-76DP00053. 10p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87000347. 

The cesium salt of iron dinitrosothiosulfate, CsFe(NO)2S20s, 
is too soluble for large-scale decontamination processes based on 
cesium precipitation, and it slowly decomposes in solution. An in- 
completely characterized compound, thought to be similar to the 
black salt of Roussin, has a low solubility and might be useful for 
cesium decontamination. 18 refs., 2 figs. 


962 (PER—94) Development and application of quanti- 
tative methods for the determination of in-situ radiometric 
uranium grade on the Witwatersrand gold and uranium mines. 
Symons, G. (Atomic Energy Corp. of South Africa (Pty) 
Ltd., Pretoria; Nuclear Development Corp. of South Africa 
(Pty.) Ltd., Pelindaba, Pretoria). Dec 1985. 103p. (GEA— 
652). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86703958. 

A detailed investigation of background radiation levels near 
the reef zone in the uranium section of the Western Areas Mine 
was conducted using a collimated radiometric face scanner. This 
study demonstrated that these radiation levels can be high; 25% or 
more of the counts measured when sampling a reef face may origi- 
nate from a background source, especially from uranium ore rubble 
on the footwall close to the reef face. A method using a 20mm 
frontal shield was devised to obtain an accurate background correc- 
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tion. Three calibration schemes, the Area method, the Gamlog 
method, and the Deconvolution method were implemented for the 
production of accurate in-situ radiometric uranium grades. This in- 
volved the construction of a step-response calibration pad at Pelin- 
daba together with the establishment of appropriate software and 
underground radiometric sampling procedures. Radiometric grades 
generated by these calibration procedures from 60 channel sections 
were on average 10% below those procured from conventional 
chip sampling. A correlation between gold and uranium grades was 
also evident. Crushed rock samples were collected to investigate 
the thorium problem and are still undergoing analysis at the time of 
writing. Refinements in the design of the collimated face scanner 
are also described. 


963 Evaluation of stimulated Raman scattering of tuna- 
TO ee ee ee ee 
citing fluorescence in 


atomic an inductively coupled plasma. 
Leong, M.B.; D’Silva, A.P.; Fassel, V.A. (Iowa State Univ., 
Ames). Analytical Chemistry; 58: No. 13, 2594-2598(Nov 
1986). Contract W-7405-ENG-82. 

Radiation generated by stimulated Raman scattering (SRS) 
in He at liquid Na temperatures was evaluated as a tunable, sharp- 
line, ultraviolet laser source for the excitation of atomic fluores- 
cence of those elements, such as As, Se, Te, and Zn, whose reso- 
nance excited states are usually more than 40,000 cm™ above the 
ground state. To populate these states requires primary radiation of 
wavelengths that are shorter than can be provided by laser-frequen- 
cy doubling techniques. These wavelengths are within the range 
that can be reached through stimulated Raman scattering of dye- 
laser primary radiation. In the studies described, a YAG pumped, 
dye-laser source provided the primary radiation that was scattered 
in the SRS cell into Stokes and anti-Stokes components. Data on 
the analytical figures of merit are presented and compared with 
those obtained by conventional inductively coupled plasma atomic 
emission spectroscopy and hollow-cathode lamp excited atomic flu- 
orescence spectroscopy. 


964 Effect of sidearm length upon competitive alkali 
metal solvent extraction into chloroform by lipophilic crown 
phosphonic acid monoalkyl esters. Pugia, M.J.; Ndip, G.; 
Lee, H.K.; Yang, I.W.; Bartsch, R.A. (Texas Tech niv., 
Lubbock). ” Analytical Chemistry; 58: No. 13, 2723-2726(Nov 
1986). Contract AS05-80ER 10604. 

A homologous series of sym-bis[4(5)-tert-butylbenzo]-16- 
crown-5-oxyalkylphosphonic acid monoethyl esters has been syn- 
thesized and utilized in competitive solvent extraction of alkali 
metal cations from water into chloroform. The change from Na* 
extraction selectivity for the ionizable crown ethers with short side- 
arms to Li* extraction selectivity for longer armed macrocycles is 
interpreted as a shift from predominant cation complexation within 
the polyether cavity for the former to predominant association with 
the carboxylate group for the latter. Compared with a closely relat- 
ed crown ether carboxylic acid, the extraction of alkali metal ca- 
tions from acidic aqueous solutions by the crown ether phosphonic 
acid monoethyl esters exhibits much higher efficiency. 


965 (UCRL-Trans—12110) Spectrophotometric deter- 
mination of vanadium with diphenylcarbazide and cetylmethy- 
lammonium bromide. Li, S.; Guo, T.; Hu, W. Translated 
from Fenxi Huaxue ; 14: No. 2, 129-131(1986). Contract W- 
7405-ENG-48. 10p. NTIS, PC ‘A02/MF A01; 1; GPO Dep. 
File Number DE87000104. 

In an acetate buffer solution, V(IV) forms a ternary complex 
with diphenylcarbazide (DPC) and cetyltrimethylammonium bro- 
mide (CTMAB). Its molar absorption coefficient is 5 x 10*1 x 
mol-' x cm™*. The composition of the metal ligand V/DPC/ 
CTMAB is 1:2:2. The relationship for concentration of vanadium 
obeys Beer's law in the range of 0 to 25 yg/25 ml. The procedure 
is simple, rapid and sensitive. The results are satisfactory for the de- 
termination of V in minerals or rocks and stone coal. 2 refs., 2 figs., 
1 tab. 
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966 (UCRL-Trans—12108) Titrating lead ion by 
electrode as indicating 


Na:MoO, with glass 
Z.; Shumin, K.; Qihua, C. Translated from Fenxi Huaxue ; 
14: No. 3, 3, 210-213(1986). Contract W-7405-ENG-48. lip. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87000105. 

The procedure achieves a further development of the alkali- 
metric method in precipitated analysis and make it possible to ti- 
trate directly Pb* in the mixing solution without separation at pH 
3.60 to 4.20 and room temperature. The reaction takes place from 
end-point. The OH™ produced in the reaction makes the pH jump. 
The interference from Al* can be masked with NH,F. This 
method has been applied to various copper-base alloy. 6 refs., 2 
figs., 2 tabs. 


967 Fourier transform zero field NMR and NQR. Zax, 
D.B. Berkeley, CA; Univ. of California (1985). 369p. Uni- 
versity Microfilms Order No. 86-10,287. 

Thesis (Ph. D.). 

In many systems the chemical shifts measured by traditional 
high resolution solid state NMR methods are insufficiently sensi- 
tive, or the information contained in the dipole-dipole couplings is 
more important. In these cases, Fourier transform zero field mag- 
netic resonance may make an important contribution. Zero field 
NMR and NQR is the subject of this thesis. Chapter I presents the 
quantum mechanical background and notational formalism for what 
follows. Chapter II gives a brief review of high resolution magnetic 
resonance methods, with particular emphasis on techniques applica- 
ble to dipole-dipole and quadrupolar couplings. Level crossings be- 
tween spin-1/2 and quadrupolar spins during demagnetization trans- 
fer polarization from high to low A nuclei. This is the basis of very 
high sensitivity zero field NQR measurements by field cycling. 
Chapter III provides a formal presentation of the high resolution 
Fourier transform zero field NMR method. Theoretical signal func- 
tions are calculated for common spin systems, and examples of typi- 
cal spectra are presented. Chapters IV and V review the experi- 
mental progress in zero field NMR of dipole-dipole coupled spin-1/ 
2 nuclei and for quadrupolar spin systems. Variations of the simple 
experiment describe in earlier chapters that use pulsed dc fields are 
presented in Chapter VI. 
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968 (AD-A—169630/1/XAB) 
tion of carbon dioxide. Final report. 

T.M.; ja, J.A. (United Technologies Corp., Farming 

ton, CT SA). Hamilton Standard Div.). May 1986. 30p 30p. 
NTIS, PC A03/MF AOl1. 

Many researchers have studied the electrochemical reduction 
of carbon dioxide and related organic species to form concentrated 
liquid/gaseous products in laboratory-scale hardware. Hamilton 
Standard has developed a high pressure SPE electrolysis cell capa- 
ble of reducing carbon dioxide streams to form pure, concentrated 
alcohols, carboxylic acids, and other hydrocarbons. The process is 
unique in that the byproducts of reaction include oxygen and, 
under some test conditions water. In addition, a relatively simple 
test system was designed and constructed permitting both batch 
and semibatch type electrochemical reduction studies. In this study, 
cathode materials were developed which 1) had a characteristic 
high hydrogen overvoltage, and 2) possessed the intrinsic affinity 
for electrochemical reduction of the carbon dioxide species. In ad- 
dition, suitable anode electrocatalyst materials were identified. 
Studies involving the electrochemical reduction of carbon dioxide 
required the ability to identify and quantify reaction products ob- 
tained during cell evaluation. Gas chromatographic techniques 
were developed along with the establishment of ion chromatogra- 
phic methods permitting the analysis of organic reaction products. 
Hamilton Standard has evaluated electrochemical carbon dioxide 
reduction cells under a variety of test conditions. 


Electrochemical reduc- 
LaConti, A.B.; Molter, 
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969 (AD-A—169807/5/XAB) Vibrational analysis of 
water adsorbed on Pd(100): sensitivity of the isotope shifts of 
bending modes to the bonding site. Technical report. Lloyd, 
K.G.; Banse, B.A.; Hemminger, J.C. (California Univ., 
Irvine (USA). Dept. of Chemistry). 15 Feb 1986. 5p. (TR— 
14). NTIS, PC A02/MF AO1. 

A harmonic picture of the vibrations of water adsorbed on 
Pd(100) is presented. The shift of the water-bending mode (against 
the surface plane) upon deuteration is well described by this purely 
harmonic picture. Normal-mode calculations in which the Pd(100) 
substrate is described by a finite cluster of 66 atoms were used to 
study the sensitivity of the isotope shift of the bending-mode fre- 
quency to the bonding site. The on-top and two-fold bridge sites 
are consistent with experimental results whereas the four-fold 
hollow site is not. 


970 (AD-A—169916/4/XAB) Lanthanum complexes of 
spheroidal carbon shells. Heath, J.R.; O’Brien, S.C.; Zhang, 
Q.L.; Liu; Curl, R.F. (Rice Univ., Houston, TX (USA)). 
1985. 4p. NTIS, PC A02/MF AO1. 

Laser vaporization of graphite in a high-pressure supersonic 
nozzle produced a remarkable stable C60 molecule in high yield 
with striking and exciting new properties. Specifically it was found 
that the stability of the new species arises from its unique ability to 
close into a spheroidal, aromatic molecule in the form of a truncat- 
ed icosahedron. This should be an exceptionally strong binding site 
for a wide range of atoms. Evidence is presented for clusters of 
carbon atoms which form very stable complexes with lanthanum 
atoms, particularly C60 La. Such aromatic egg-shell complexes of 
metal atoms may be stable enough to survive in normal condensed- 
phase chemical environments. 


971 (AD-A—170090/5/XAB) Isotope-exchange reac- 
tions in glasses. Kumar. (Dayton Univ., OH (U: SA). Re- 
search Inst.). 1986. 10p. NTIS, PC A02/MF AOl. 

The isotope-exchange reaction between hydrogen and deute- 
rium in vitreous silica and microscope cover glass was investigated. 
The exchange reaction shifts the hydroxyl absorption bands to 
longer wavelengths by a factor of approx. 1.35. The extinction co- 
efficient of the OD group was determined to be 0.57 times lower 
than that of the OH group. The exchange reaction exhibits Arrhen- 
ius-type behavior with an activation energy of 56.3 kJ/mole. The 
pressure dependence of the exchange reaction shows a linear rela- 
tionship. The deuterated specimens are stable at elevated tempera- 
tures in vacuum and normal atmosphere. 


972 (LBL—21414) Catalytic and surface science stud- 
en of clean and modified rhodium, molybdenum and palladi- 

um crystal surfaces: hydrogenation of carbon monoxide and 
the cyclotrimerization of acetylene to form benzene. Logan, 
M.A. (Lawrence Berkeley Lab., CA (USA). Materials and 
Molecular Research Div.). Aug 1985. Contract AC03- 
76SF00098. 256p. NTIS, PC A13/MF A01; 1; GPO Dep. 
File Number DE87000736. 

The effect of additives on catalysts for the hydrogenation of 
carbon monoxide and the cyclotromerization of acetylene has been 
investigated using both low pressure surface science techniques and 
high pressure reaction studies. Additives were found to have rela- 
tively complicated catalytic behavior, which could be explained 
with the aid of surface analytical tools such as AES, XPS, TPD, 
and LEED. Potassium was found to have the greatest effect on 
both the hydrogenation of CO and the cyclotrimerization of acety- 
lene over all metal catalysts. For CO hydrogenation over Rh, a 
large equilibrium deuterium isotope effect was observed. 


973 (UCRL—94164) ——. of atomic vapor laser 
isotope separation to the enrichment of mercury. Crane, J.K.; 
Erbert, G.V.; Paisner, J.A.; Chen, H.L.; Chiba, Z.; Beeler, 
R.G.; Combs, R.; Mostek, 'S.D. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Sep 1986. Contract W-7405-ENG- 
48. 39p. (CONF- -8609132—7). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86016144. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

Workers at GTE/Sylvania have shown that the efficiency of 
fluorescent lighting may be markedly improved using mercury that 
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has been enriched in the Hg isotope. A 5% improvement in the 
efficiency of fluorescent lighting in the United States could provide 
a savings of ~ 1 billion dollars in the corresponding reduction of 
electrical power consumption. We will discuss the results of recent 
work done at our laboratory to develop a process for enriching 
mercury. The discussion will center around the results of spectros- 
copic measurements of excited state lifetimes, photoionization cross 
sections and isotope shifts. In addition, we will discuss the mercury 
separator and supporting laser mesurements of the flow properties 
of mercury vapor. We will describe the laser system which will 
provide the photoionization and finally discuss the economic details 
of producing enriched mercury at a cost that would be attractive to 
the lighting industry. 


974 (UCRL—94416) Availability of enriched stable iso- 
topes: present status and future prospects. Hoff, R.W. (Law- 
rence Livermore National Lab., CA (USA). Nuclear Chem- 
istry Div.). 18 Sep 1986. Contract W-7405-ENG-48. 14p. 
(CONF-860815—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87000886. 

From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 

The Electromagnetic Isotope Enrichment Facility (EMIEF) 
is currently used to produce 225 enriched stable isotopes of 50 ele- 
ments. Among these are included most of the known elements with 
stable isotopes except for the noble gases, certain light elements, 
monisotopic elements, etc. The EMIEF can also be used to 
produce enriched samples of radioactive species, most notably the 
isotopes of uranium and plutonium. These enriched materials are 
placed in either the Sales Inventory of in the Research Materials 
Collection (RMC). The materials in the Sales Inventory are for sale 
to anyone on a first come, first served basis. Prices in the most 
recent catalog range from $0.05/mg for 99.8% %°Ce to $1,267/mg 
for 98.5% 1"*Lu. The materials in the RMC are made available to 
US researchers (or groups that include a US investigator) on a loan 
basis for use in non-destructive experiments and applications. In ad- 
dition, certain samples have been provided to European investiga- 
tors for cross-section studies through the auspices of EURATOM 
and the European-American Nuclear Data Committee. The status 
of the enriched isotopes included in the Sales Inventory is tabulated 
where isotopes are listed that are either not available or are in in- 
sufficient quantity or quality to meet current requests, as of 6/30/ 
86. These can be summarized in the following subcategories: iso- 
topes with zero inventory (22), Isotopes of insufficient quantity 
(17), and isotopes with insufficient enrichment quality (10). Of these 
49 species, the supplies of 10 will be replenished by the scheduled 
FY86 enrichments in process (isotopes of bromine, calcium, nickel, 
potassium, rubidium, and strontium). In Table 3 are listed isotopes 
where the current inventory is less than the average annual sales 
level for the past five years. There are 47 isotopes listed, represent- 
ing 25 different elements. Thus, there exists considerable potential 
for a substantial increase in the number of isotopes with zero inven- 
tory. 


975 Gas-phase hydrolysis of SOF, and SOF;. Van 
Brunt, R.J.; Sauers, I. (National Bureau of Standards, Gaith- 
ersburg, Mary land 20899). Journal of Chemical Physics; 85: 
No. 8, °1377-4380(15 Oct 1986). 

The rates for gas-phase hydrolysis of SOF2 (thionylfluoride) 
and SOF, (thionyl tetrafluoride) have been measured at a tempera- 
ture of 298°K. The second order rate constant for SOF2 hydrolysis 
in SF buffer gas was found to have the value (1.2 +- 0.3) x 10-% 
cm*/s which agrees with previous estimates of Sauers et al., but is 
three orders of magnitude lower than the value obtained by Rueeg- 
segger et al. at 340°K. The rate constant for SOF, hydrolysis has 
not previously been measured and its value in both SFe and No 
buffer gases was found here to be (1.0 +- 0.3) x 10-74 cm/s. 


976 Partial averaging approach to Fourier coefficient 
path integration. Coalson, R.D.; Freeman, D.L.; Doll, J.D. 
(Theoretical Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Chemical Phys- 
~ bed * 8, 4567-4583(15 Oct 1986). Contract W-7405- 
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The recently introduced method of partial averaging is de- 
veloped into a general formalism for computing simple Cartesian 
path integrals. Examples of its application to both harmonic and an- 
harmonic systems are given. For harmonic systems, where analyti- 
cal results can be derived, both imaginary and complex time evolu- 
tion is discussed. For two representative anharmonic systems, 
Monte Carlo path integral simulations of the imaginary time propa- 
gator (statistical density matrix) are presented. Connections with 
other Cartesian path integral techniques are stressed. 


977 Molecular dynamics studies of complexing in 
binary molten salts. II, Molten MsAX, and MAsXio. Blander, 
M.; Saboungi, M.; Rahman, A. (Argonne National Labora- 
tory, Argonne, Illinois 60439). Journal of Chemical Physics; 
85: No. 7, 3995-4004(1 Oct 1986). Contract W-31-109-ENG- 


38. 

Molecular dynamics calculations were performed on two 
liquid ionic solutions, MsAXs and MAs3Xio, containing a total of 
about 500 ions. Four different sets of radii for the M*, A, and X~ 
ions were considered in a simplified Tosi—Fumi potential; the 
cation—anion distances were kept constant but the cation—anion 
radius ratios varied. These sets generated configurations in which 
the coordination of A* by X~ ranged from octahedral to tetrahe- 
dral. Our goal was to investigate typical complexing molten salt so- 
lutions such as fluoroyttriates and chloroaluminates. In all the melts 
studied, A* tended to have preferential even coordination num- 
bers, 4 or 6, and to form independent AX/sup 3-//sup n//sub n/ 
moieties in very dilute solutions. As the concentration of AXs in- 
creased, these moieties became interconnected by close to linear 
A—X—A bridges to form larger species. In the octahedrally co- 
ordinated melts, this led to a three-dimensional network with inter- 
mediate range order and to the formation of bridged species con- 
taining A* equilateral triplets, even in MsAXe. In the tetrahedrally 
coordinated MsAXz melts, the value for the equilibrium constant of 
2AX~4 AsX~7 +X™ was found to be 4 x 10~? which is close to the 
value obtained previously for MAX,. Consequently, the A—X—A 
bridges were most stable in the octahedrally coordinated melts. For 
three of the four sets of ionic radii investigated, a composition de- 
pendent distribution of the coordination numbers of A* cations by 
X” was observed. 


978 Neighborhood of the three-phase regime in microe- 
mulsions. Kleinert, H. (Freie Universitaet Berlin, Institut 
fuer Theorie der Elementarteilchen, Arnimallee 14, Berlin 
33, West Germany). Journal of Chemical Physics; 85: No. 7, 
4148-4152(1 Oct 1986). 

We extend a previous calculation and comparison with ex- 
periment of the shape of the three-phase regime, of a ternary mix- 
ture of water, oil, and tenside, in the space of concentrations and 
temperature x, y, into the neighborhood of the three-phase regime. 
Apart from the two- and one-phase boundaries, we determine the 
behavior of the intensity of scattered light and the interfacial ener- 
gies. The agreement with experimental data is reasonable. 


979 Ionization potentials and electron affinities in 
aqueous solution. Pearson, R.G. (Univ. of California, Santa 
Barbara). Journal of the American Chemical Society; 108: No. 
20, 6109-6114(1 Oct 1986). Contract AA03-76SF00034. 

By combining gas-phase proton affinities and aqueous pK/ 
sub a/ values, it is possible to obtain free energies of hydration for 
a large number of cations and anions. With some corrections these 
numbers can be used to convert gas-phase ionization potentials, I, 
and electron affinities, A, into the corresponding aqueous solution 
values, I’ and A’. An assumption must be made about the free 
energy of hydration of H*, taken as -259.5 kcal/mol. The absolute 
potential of the hydrogen electrode is then 4.50 V, and values of I’ 
and A’ can be converted to standard oxidation or reduction poten- 
tials. The absolute electronegativity, (I’ + A’)/2, in solution is esti- 
mated and found to be little different from the gas-phase value, (I 
+ A)/2. The absolute hardness, (I’-A’)/2, is much smaller than the 
gas-phase value, but it is shown that the solution value has little 
utility. The gas-phase value should be used even in solution. 


980 Process for removing mercury from aqueous solu- 
tions. Googin, J.M.; Napier, J.M.; Makarewicz, M.A.; Mere- 
dith, P.F. (to Dept. of Energy, Washington, DC). US 
Patent 4,614,592. 30 Sep 1986. Filed date 04 Mar 1985. v.p. 
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A process is described for removing mercury from water so 
that the concentration of mercury remaining does not exceed two 
parts per billion comprising: conducting the process at pH of 5 to 
pH 10; contacting an anion exchange material with a solution con- 
taining sulfide ions wherein the anion exchange material is selected 
from the group, the anion exchange material and the sulfide ions 
present in a concentration sufficient to form a sulfide form of the 
anion exchange material resulting in a converted material; contact- 
ing the converted material with a solution containing an iron (II) 
ion that is derived from a compound selected from the group: iron 
(ID) halide, iron (II) sulfate, iron (II) carbonate, or other iron (II) 
compounds capable of forming iron (II) sulfide when contacted 
with the converted material resulting in an iron (II) sulfide perme- 
ated material; washing with water any excess of the solution con- 
taining the iron (II) ion from the iron (II) sulfide permeated materi- 
al; and contacting the iron (II) sulfide permeated material with 
water containing mercury resulting in the removal of mercury from 
water producing water containing not more than two parts per bil- 
lion mercury. 


981 In/GaAs reaction: Effect of an intervening oxide 
layer. Ding, J.; Washburn, J.; Sands, T.; Keramidas, V.G. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Applied Physics Letters; 49: No. 13, 818. 
820(29 Sep 1986). Contract AC03-76SF00098. 

The effects of a thin (—1.3 nm) intervening native GaAs 
oxide interface layer on the In/GaAs reaction have been investigat- 
ed by comparing the reactions of In on GaAs substrates with the 
native oxide present or desorbed. Transmission electron microscopy 
of cross-sectional samples reveals that the thin native oxide layer, 
when present, disrupts the In/GaAs orientation relationship in as- 
deposited samples and prevents an extensive reaction between In 
and GaAs at 350°C. These data also show that the In/GaAs reac- 
tion at 350°C proceeds by dissolution of the GaAs substrate into 
the molten In followed by the subsequent nucleation and growth of 
epitaxial InAs particles with x=0.2 or x20.8 only, indicating im- 
miscibility. The InGa/sub x/As/GaAs interfaces are found to be 
structurally and compositionally abrupt to within —3 nm. The ef- 
fects of the interfacial native oxide on the In/GaAs reaction and 
the suggested presence of an InAs-GaAs miscibility gap have impli- 
cations for the fabrication of In/GaAs ohmic contacts by thermal 
reaction. 


982 Effects of crystallite size and support on the CO 
hydrogenation activity/selectivity properties of Fe/carbon. 
Jones, V.K.; Neubauer, L.R.; Bartholomew, C.H. (Brigham 
Young Univ., Provo, UT). Journal of Physical Chemistry; 90: 
No. 20, 4832-4839(25 Sep 1986). Contract AC02- 
81ER10855. 

The objective of this work was to determine how adsorp- 
tion, catalytic, and electronic properties of iron are affected by 
crystallite size and metal-support interactions. Adsorption, physi- 
cal/chemical, and catalytic properties of 1, 3, and 10 wt % Fe-acti- 
vated carbon catalysts were investigated. From measurements of 
activity and selectivity for CO hydrogenation at 1 atm, Ha/CO = 2 
and 450-530 K, it is evident that initial and steady-state specific ac- 
tivities and the olefin/paraffin ratio decrease with decreasing metal 
crystallite size. The activity of well-dispersed Fe/C decreases very 
significantly with time at a H2/CO ratio of 2. Moessbauer spectros- 
copy data provide evidence that small superparamagnetic clusters 
of iron metal are the predominant iron phases of 1% and 3% Fe/ 
carbon. The electron density of these tiny metal clusters is different 
from that of large iron crystallites, suggesting an electronic interac- 
tion between the support and metal. 


983 CO oxidation over Rh and Ru: a comparative 
study. Goodman, D.W.; Peden, C.H.F. (Sandia National 
Labs., Albuquerque, NM). Journal of Physical Chemistry; 90: 
No. 20, 4839-4843(25 Sep 1986). Contract AC04- 
76DP00789. 

The oxidation of Co over Ru and Rh single crystals has been 
studied in a high-pressure reaction-high-vacuum surface analysis ap- 
paratus. Steady-state catalytic activity as a function of temperature 
and partial pressure of CO and O2 has been measured. Both the 
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specific rates and the relative activity (Ru > Rh) obtained in this 
study compare very favorably with results found for high area sup- 
ported catalysts. Surface concentrations of oxygen were monitored 
following reaction and found to be dependent on the partial pres- 
sures of the reactants. For Ru, the highest rates of reaction corre- 
spond to reaction on a Ru surface covered with a monolayer of 
oxygen as detected subsequent to reaction by Auger spectroscopy. 
For Rh, the reaction was found to be inhibited by an oxygen cov- 
ered surface. These results suggest an explanation for the relative 
activities (Rh > Ru) observed in ultrahigh vacuum measurements 
for this reaction on clean surfaces of Ru and Rh. 


984 Interaction of oxygen with sodium at 80 and 20 K. 
Shek, M.L.; Pan, X.; Strongin, M.; Ruckman, M.W. (De- 
maa of Physics, Brookhaven National Laboratory, 
pton, New York 11973). Physical Review [Section] B: Con- 
densed Matter; 34: No. 6, 3741-3749(15 Sep 1986). Contract 
AC02-76CH00016. 
We have studied the interaction of oxygen with evaporated 
Na films at 80 and 20 K, by means of core-level and valence photo- 
emission spectroscopy and photoexcited Auger spectroscopy, as 
well as plasmon loss structures associated with core-level emission. 
The initial oxidation at 80 and 20 K is characterized by an oxygen 
2p-italic resonance at about -3.4 eV with respect to the Fermi level, 
increasing intensity in the Na-O interatomic Auger transition, in- 
creasing width and intensity of the Na 2p-italic core level, and 
changes in the surface-plasmon loss region which might be inter- 
preted as a decreasing “free-electron” density. Further oxidation 
leads to oxygen valence emission at -7.4 and -8.4 eV, which may be 
due to O-O interaction. Larger O2 exposures yield a valence band 
with structure at -3.2, -5.3, -7.2, and -9.5 eV. 


985 Kinetics of the reaction of nitric oxide with sulfite 
and bisulfite ions in aqueous solution. Littlejohn, D.; Hu, 
K.Y.; Chang, S.G. (Lawrence Berkeley Lab., CA). Inorgan- 
ic Chemistry; 25: No. 18, 3131-3135(27 Aug 1986). Contract 
AC03-76SF00098. 

The kinetics of the reaction of dissolved nitric oxide with 
sulfite and bisulfite ions was studied over a pH range of 4-10 by 
monitoring the reaction product, N-nitrosohydroxylamine-N-sulfon- 
ate (NHAS), with rapid-mixing, continuous-flow and stopped-flow 
systems. The kinetics of the reaction can be described as d[NHAS]/ 

= k/sub a/[NO][HSO;~] + k/sub a/[NO][SOs*"] where k/sub 
a/ = 32 +/- 10 M~'s"! and k/sub b/ = 620 +/- 100 M~!s"! at T 
= 298 K. The reaction was also studied at 284 and 323 K. The hy- 
drolysis rate of NHAS was determined over a pH range of 4-6. 


986 Acyclic polythioether complexes: preparation and 
crystal structure of tricarbonyl(2,5,8- 
trithianonane)molybdenum(0). Ashby, M.T.; Enemark, J.H.; 
Lichtenberger, D.L.; Ortega, R.B. (Univ. of Arizona, 
Tucson). Inorganic Chemistry; 25: No. 18, 3154-3157(27 Aug 
1986). Contract AC02-80ER10746. 
Tricarbonyl(2,5,8-trithianonane)molybdenum(0) has been pre- 
pared and characterized by single-crystal X-ray crystallography. 
The compound crystallizes in the monoclinic space group P2:/n 
with a = 7.255 (3) A, b = 12.270 (3) A, c = 15.229 (3) A, B = 
96.51 (2), V = 1346.9 (6) A’, and Z = 4. The structure was 
solved by using the heavy-atom Patterson method followed by 
least-squares refinement using 3039 independent reflections to a 
final Ri value of 0.026 (Re = 0.031). A detailed comparison is made 
between the structural and spectroscopic data obtained for tricar- 
bonyl(2,5,8-trithianonane)molybdenum(0) and those previously re- 
ported for  tricarbonyl(1,4,7-trithiacyclononane)molybdenum(0). 
This comparison suggests that the sulfur donor orbitals for tricar- 
bonyl(2,5,8-trithianonane)molybdenum(0) are more favorably direct- 
ed toward the empty metal orbitals than those for tricarbonyl(1,4,7- 
trithiacyclononane)molybdenum(0). 


987 Induced magnetic form factor of the mixed valence 
material —_— 0.76/Y/sub 0.24/S. Moon, R.M.; Liu, S.H.; 
Werner, K. (Oak Ridge National Lab., "Journal o, 


Magnetism ‘and Magnetic Materials; 31-34: 387-388(1983). 
Contract W-7405-ENG-26. 

Using the polarized neutron technique, the authors have 
measured the induced magnetic form factor of Sm/sub 0.76/Y/sub 
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0.24/S. The authors results can be interpreted in terms of a model 
in which the mixed-valence ground state is a linear combination of 
(4f*) and (4f*5d) configurations with parallel spins. By fitting this 
model to the observed form factor the authors conclude that the 
valence of Sm is 2.09 +/- 0.01, which is much smaller than ob- 
tained by interpreting lattice constant measurements. 


988 Self-consistent and approximations: 
the equation of state and the high temperature lattice instabil- 
ity. Shukla, K.; Paskin, A.; Welch, D.O.; Dienes, G.J. 
(Queens College of the City Univ. of New York, Fl ). 
Solid State Communications; 45: No. 2, 153-156(1983). Con- 
tract AC02-76CH00016. 

The self-consistent average-phonon (SCAP) treatment, de- 
veloped in earlier papers for monoatomic solids was extended to 
the alkali halides for which self-consistent calculations were not 
available. The quantitative comparison of SCAP with an average 
quasiharmonic (AQH) treatment for Ar and for NaCl showed that 
AQH highly overestimated the thermal pressure. Because of this 
overestimation, the authors conclude that the lattice instability re- 
ported by Boyer for NaCl, which they considered to be related to 
melting, is a consequence of using a quasiharmonic approximation. 
11 references, 2 figures. 


989 Sensitivity of chemical dissipative structures to ex- 
ternal fields: formation of propagating bands. K udi, 
D.K. (Univ. of Texas, Austin). Physica A (Amsterdam); 
115A: 552-566(1982). Contract AS05-81ER 10947. 

Dissipative structures in chemical systems could be influ- 
enced by external fields. Here the authors consider the case in 
which propagating bands appear as a consequence of the field. This 
influence of the field is characterized by the ratio (E/sub int//kT)/ 
sup 1/2/, in which E/sub int/ is the energy of interaction. If the 
authors contrast this with the influence of the field in equilibrium 
systems, which is characterized by the ratio (E/sub int//kT) << 
1, the authors see that nonequilibrium systems are sensitive to exter- 
nal fields. 9 references. 
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REFER ALSO TO CITATION(S) 11, 14, 21, 22, 82, 277, 718, 734, 867, 888, 
968, 972, 979, 986, 1016, 1020 


990 (DOE/ER/04694—3) Low energy ion-molecule re- 
action dynamics and chemiionization kinetics. Progress 
report, February 1, 1986-January 31, 1987. Farrar, J.M. 
(Rochester Univ.. NY (USA)). Oct 1986. Contract AC02- 
78ER04694. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000561. 

The dynamics of C-C bond formation reaction and their re- 
lationship to the formation of long chain hydrocarbon molecules 
were studied by carbon and methyl cation chemistry. Reactions of 
highly vibrationally excited NHs* with D2 are described. 14 refs. 


991 (DOE/ER/13463—1) Novel macrocyclic carriers 
for pee om liquid membrane transport. 

report, 1 December 1985-31 July 1986. Lamb, J.D. (Bri 
Young Univ., Provo, UT (USA)). 31 Jul 1986. Contract 
FG02-86ER 13463. 12p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE87000428. 

The objective of our research program is to elucidate the 
chemical principles which are responsible for the cation selectivity 
and permeability of liquid membranes containing macrocyclic carri- 
ers. A number of new carriers were synthesized, based on the inclu- 
sion of pyridono, triazolo, sulfonamide, and phosphate groups in 
the principal macrocyclic ring. Many of these show excellent trans- 
port efficiency and selectivity in bulk membranes. The nature of 
ligand acidity and of cation binding were elucidated for the first 
two sets of carriers by NMR, x-ray crystallography, calorimetry, 
and pH titrimetry. Hydrophobic crown ethers were successfully in- 
corporated into supported liquid membranes. 
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992 (LBL—21981) Excited-state proton transfer stud- 
ies: influence of the solvent on the reaction dynamics. Brown, 
W.T. (Lawrence Berkeley Lab., CA (USA)). Aug 1986. 
Contract AC03-76SF00098. 71p. NTIS, PC A04/MF A0O1; 
GPO Dep. File Number DE87000318. 

In an attempt to elucidate the role played by the solvent in 
proton transfer reactions, the acid dissociation rate constants for the 
excited states on 1-naphthol and the 1-naphthylammonium cation in 
H2O have been determined using a combination of picosecond and 
steady-state fluorescence techniques. The rate constants have been 
measured over the temperature range 10°C to 80°C and as a func- 
tion of NaCl added from O M to 4.8 M NaCl. The temperature 
studies show that the rate constants cannot be described by a single 
activation energy. Addition of NaCl to the solutions leads to a de- 
crease in the rate constants. A model for the proton transfer reac- 
tion is proposed which explicitly includes the role of the solvent, 
and the results are discussed in light of this model. The possibility 
of measuring proton transfer rates in non-aqueous solvents is also 
discussed. 44 refs., 17 figs., 5 tabs. 


993 (NIPER—199) Thermochemical and thermophysi- 
cal properties of organic compounds found in fossil sub- 
stances. Chirico, R.D.; Collier, W.B.; Hossenlopp, I.A.; 
Nguyen, A.; Steele, W.V.; Strube, MM. (National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA)). 
Sep 1986. Contract FC22-83FE60149. 27p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE87001391. 

Severe problems are encountered in the processing of alter- 
nate feedstocks because these materials contain multi-ring high mo- 
lecular weight substances which are hydrogen deficient and contain 
heteroatoms. This project provides key information for both deter- 
mining the thermodynamically optimum conditions for the oper- 
ation of existing processes and for the development of new process- 
es for the conversion of thse materials to viable products. The re- 
sults are used to determine conditions where desired chemical reac- 
tions are favorable and to provide predictions of properties required 
for the design of equipment for the separation and distribution of 
the products within the processing streams. The objective is to pro- 
vide, interpret, and correlate with molecular structure and polarity 
of molecules, accurate values of the thermochemical and thermo- 
physical properties of organic compounds that occur in fluids de- 
rived from coal liquefaction, heavy petroleum, heavy ends of light 
petroleum, and shale oil. These compounds include those of 
oxygen, nitrogen, and sulfur, as well as important hydrocarbons. 
This status report provides summaries of data acquired and equip- 
ment developed for: vapor pressures studies; enthalpy of combus- 
tion studies; adiabatic heat capacity studies; Raman and infrared 
spectroscopy studies and statistical mechanics; densimetry; and dif- 
ferential scanning calorimetry studies. Application of results and 
future work are also presented. 20 refs., 6 figs., 3 tabs. 


994 Theoretical analysis of the overtone-induced iso- 
merization of methyl isocyanide. Miller, J.A.; Chandler, 
D.W. (Combustion Research Facility, Sandia National Lab- 
oratories, Livermore, California 94550). Journal of Chemical 
Physics; 85: No. 8, 4502-4508(15 Oct 1986). 

A master-equation formalism is applied to the problem of 
overtone-induced isomerization of CHsNC to CHsCN. The results 
are compared to the experiments of Reddy and Berry, who meas- 
ured the yield of isomerization as a function of pressure after exci- 
tation to the fourth and fifth overtones of the CH stretching mode. 
The master-equation model predicts the yield and the curvature in 
the yield~' vs pressure plots observed in the experiments. For the 
lower overtone (50) the results are consistent with a simple strong- 
collider model. However, even under strong-collider conditions the 
yield is very sensitive to the parameters in the master equation. For 
the upper overtone (60) the data do not fit a strong collider model 
and multistep deactivation dominates. We are able to determine 
from the data the average energy transferred in a collision by as- 
suming a particular form for the energy-transfer function. In addi- 
tion, the effect of changing the shape of the energy-transfer func- 
tion is investigated. 


Picosecond kinetics of the excited-state, proton- 
‘eaniter reaction of 1-naphthol in water. Webb, S.P.; Philips, 
L.A.; Yeh, S.W.; Tolbert, L.M.; Clark, J.H. (Lawrence 
Berkeley Lab., CA). Journal of Physical Chemistry; 90: No. 
2}, 5154-5164(9 Oct 1986). Contract AC03-76SF00098. 

The detailed kinetics of the excited-state, proton-transfer 
(ESPT) reaction of 1-naphthol in HzO and D.O are investigated. 
This process is studied by using both picosecond, time-resolved 
emission spectroscopy and steady-state spectrofluorometry. A de- 
tailed model of the ESPT kinetics is developed by using the results 
of these experiments. Computer simulations are used to evaluate the 
predictions of this kinetic model by comparison with the actual 
temporal and spectral data taken over a wide range of experimental 
conditions. On the basis of such analyses, the rates for excited-state 
proton transfer and reprotonation in 1-naphthol are 2.5 x 10'° s~? 
and 6.8 x 107° M~!s~? in H2O (pK/sub a/* = 0.4) and 7.9 x 10°s™? 
and 4.8 x 107° M~’ s~? in D2O (pK/sub a/* = 0.8), respectively. 
The other rate constants necessary for a complete and accurate de- 
scription of the ESPT reaction of 1-naphthol are also determined. 
Questions regarding the nature of the solute/solvent system are dis- 
cussed with respect to the effect of the solvent on the excited-state 
processes. The use of the proton-transfer process as a probe of sol- 
vent interactions is also considered. 


996 bes ge properties of a room-tempera- 
ture phosphorescence cellulose substrate. Suter, G.W.; Kallir, 
A.J.; Wild, U.P.; Vo-Dinh, T. (Swiss Federal Institute of 
Technology, Zurich). Journal of Physical Chemistry; 90: No. 
21, 4941-4945(9 Oct 1986). Contract AC05S-840R21400. 

The luminescence of heterocyclic compounds on Whatman 4 
filter paper, a substrate frequently used in room-temperature phos- 
phorimetry, is investigated with the view to characterizing the mol- 
ecule-substrate interaction. Three molecules having known spec- 
troscopic properties, benzo[a]phenazine, 1,4-diazatriphenylene, and 
Michlers ketone, adsorbed on the substrate and dissolved in rigid 
solvents, are used as luminescent probes to investigate the nature of 
adsorbate-substrate interaction. The results indicate that the paper 
substrate provides a very polar environment with high hydrogen- 
bonding activity for the adsorbed species. 


997 Collisional quenching of excited vinylidene (*B2) 
radicals. Fahr, A.; Laufer, A-H. (National Bureau of Stand- 
ards, Gaithersburg, MD). Journal of Physical Chemistry; 90: 
No. 21, 5064-5067(9 Oct 1986). 

Rate constants for the removal of excited-state vinylidene 
D.CC (°Bz) in the presence of He, Ar, Nz, Hz, CO, and CH, are 
reported at room temperature. The excited vinylidene radicals are 
generated via vacuum-ultraviolet photolysis of mixtures of C:Ds3Cl 
in the quencher gases through the reaction sequence C2DsCl+C,D 
3Cl*; C,.DsCl*->D.CC(?Bz) + DCI. Excited triplet vinylidene radi- 
cals are then collisionally quenched to the singlet ground state 
which undergoes rapid isomerization to acetylene. Rate constant 
for removal of DC (*Bz) by quenchers are determined by observa- 
tion of the time-resolved absorption of either DxCC(*Bz) at 137 nm 
or product C,Dz2 at 151 nm. The observed quenching rate constants 
for the deuterated species are k/sub He/ = (1.9 +/- 0.3) x 10° 
k/sub Ar/ = (6.64 +/- 0.3) x 107"5, k/sub N2/ = (8.5 +/- 0.2) x 
10-*5, k/sub He/ = (33.8 +/- 6.1) x 107"5, k/sub CO/ = (28.0 +/- 
8.0) x 10-*5, and k/sub CHs/ = (28.0 +/- 8.0) x 10-** cm® mole- 
cule“! s~4. No evidence for chemical reaction could be observed. 
The derived quenching cross sections are correlated with the po- 
tential well depth model. This correlation is valuable in predicting 
nonreactive collisional cross sections for additional gases. 


998 Patterns of phase behavior in ternary ethoxylated 


Minnesota, Minneapolis). Journal of Physical Chemistry; 90 
No. 21, 5292-5299(9 Oct 1986). 

Certain ternary mixtures of ethoxylated alcohols, n-alkanes, 
and water at 25°C separate at equilibrium into three liquid phases. 
The development of an amphiphile-rich middle phase is sensitive to 
alcohol molecular weight, alkane carbon number (ACN), and tem- 
perature. A middle phase arises when all three variables are adjust- 
ed such that the alcohol has no preference to partition into either 
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an oleic or aqueous phase. A change in one of these variables yields 
a sequence of ternary phase diagrams in which the range of the 
three phases is from one critical tie line to a second. There are two 
distinct patterns, however, in which the critical tie lines arise. With 
a low molecular weight ethoxylated alcohol, both critical tie lines 
lie in the miscibility gap between water-rich and alkane-rich phases. 
With larger ethoxylated alcohols, however, one of the critical tie 
lines arises from the fusion of that miscibility gap with the critical 
point on a second one between water-rich and alcohol-rich phases. 
Both patterns are modeled well by modifying the Flory-Huggins 
equation of state to account for the tendency of amphiphile to con- 
centrate between water-rich and alkane-rich domains, thereby at- 
tenuating or screening the enthalpic repulsion between water and 
alkane. The screening is expressed by a factor which is exponential 
in amphiphile concentration. The type of three-phase equilibria 
which arises from fusion of two miscibility gaps requires a pair of 
screening factors. Other available thermodynamic models appear in- 
capable of approximating this second pattern of three-phase equilib- 
ria. 


999 Effect of the glass-to-fluid transition on excited- 
state decay. Application of the energy gap law. i 
R.S.; Meyer, T.J. (Univ. of North Carolina, Chapel Hill). 
Journal of Physical Chemistry; 90: No. 21, 5307-5312(9 Oct 
1986). Contract AS05-78ER06034. 

As observed earlier for related excited states in 4:1 (v/v) eth- 
anol/methanol from 90 to 170 K, emission energies for the metal- 
to-ligand charge transfer (MLCT) excited states of [Os(bpy)s]** and 
[Os(bpy)2(CO)(py)]** shift to lower energies while the lifetimes of 
the excited states decrease with increasing temperature. From tem- 
perature-dependent emission spectral fitting and lifetime data it is 
concluded that the origin of the effect is in the response of solvent 
dipole orientations to the changes in electronic configuration be- 
tween ground and excited states and how it affects the energy gap 
between the states. For [Os(bpy)2(CO)(py)]*, the nonradiative rate 
constant (k/sub nr/) varies with the energy gap, In (k/sub nr/) pro- 
portional to -E, as predicted by the energy gap law, while for 
[Os(bpy)s]** additional complications appear to exist because of 
contributions to excited-state decay from more than one low-lying 
MLCT state. 


1000 Dialkoxyethylidene and eta?-1,2-dialkoxyethylene 
iron compounds as C, templates for generating acetaldehy: 
and a glycolaldehyde ether. Crawford, E.J.; Bodnar, T.W.; 
Cutler, A.R. (Rensselaer Polytechnic Institute, Troy, NY). 
Journal of the American Chemical Society; 108: No. 20, 6202- 
6212(1 Oct 1986). 

Full details on the preparation and characterization of the a- 
ethoxy-8-methoxyethylidene Fp 5, on its irreversible isomerization 
to the eta?-1,2-methoxyethoxyethylene Fp salt 6, and on its reduc- 
tion to the a-ethoxy-8-methoxyethyl Fp 17 are presented. Other ex- 
amples of cis-1,2-dialkoxyethylene Fp salts also are synthesized. 
The dimethoxy example 11 upon hydrolysis gives the a-methoxy- 
formylmethyl Fp complex 14, whereas reducing it gives the a,B- 
dimethoxyethyl complex 18. Both spectroscopically c 
a,B-dialkoxyethyl complexes afford eta?-vinyl ether Fp compounds 
19 (R = CHs) and 20 (R = CH2CHs) upon treating with 
PhsC* PF.~. 8-Methoxide abstraction from 18 predominates. Hy- 
drolysis of 19 then gives FpCH2CHO 15, which after treating with 
acid and iodide yields acetaldehyde. The a-methoxyformylmethyl 
14, in turn, gives methoxyacetaldehyde. Thus, coordinated ligand 
reactions are presented that use the methoxyacetyl ligand on 
FpCOCH:OCHs (4) as a C, template in selectively incorporating 
both of these skeletal carbon centers into either acetaldehyde or 
methoxyacetaldehyde. 


dienyl molybdenum dimers with 2. Cationic 
complexes derived from reactions with vinyl halides. Weberg, 
R.T.; Haltiwanger, R.C.; Laurie, J.C.V.; DuBois, M.R. 
(Univ. of Colorado, Boulder). Journal of the American 
Chemical Society; 108: No. 20, 6242-6250(1 Oct 1986). 

The reaction of (CpMo-y-S):S:,CH2 (Cp = CsHs) with B- 
bromostyrene results in the formation of a 8-phenyl-alkenylthiolate 
bridged cationic complex Ppa hal 
SC(H)C(H)Ph)JBr, I. The product has been by spec- 


1001 Activation of hydrogen by cationic cyclopenta- 
sulfido ligands. 
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tral methods and by an X-ray diffraction study. I crystallized in 
space group P2;/c with a = 13.325 (2) A, b = 15.868 (7) A, c = 
25.901 (11) A, and B = 98.30 (3)°. The trans-vinylthiolate ligand is 
oriented in an equatorial configuration away from the sulfido ligand 
in the dimer. Complex I reacts with reducing agents to form a 
mixed valence molybdenum(III)/molybdenum(IV) derivative which 
rapidly disproportionates to (CpMo-p-S)S:CH: and a new 
molybdenum(III) dimer with two vinylthiolate ligands of the for- 
mula (CpMo)2(S2CH2)(u-SCHC(H)Ph):, III. Complex I reacts with 
hydrogen at 40°C to form ethylbenzene and (CpMo-p-S)2S:CHa. 
Intermediates in this hydrogenolysis reaction have been detected by 
NMR and have been synthesized by alternate routes. They include 
the cation [(CpMo)2(S2CH2)(u-S)(u-SC(H)(Me)Ph)]Br, IV, and the 
neutral complex (CpMo)2(S2zCHz)(u-SCH(Me)Ph):, V. Possible re- 
action pathways for the formation of these intermediates are dis- 
cussed. 


Carbon-hydrogen bond activation through a binu- 
cane C-H bond complex. Park, J.W.; Mackenzie, P.B.; 
Schaefer, W.P.; Grubbs, R.H. (California Institute of Tech- 
nology, Pasadena). Journal of the American Chemical Society; 
108: No. 20, 6402-6404(1 Oct 1986). 

There is increasing interest in agostic interactions between a 
metal and a carbon-hydrogen bond. This interaction is thought to 
be especially important in the carbon-hydrogen bond activation 
process. Systems that show such interactions are useful as models 
to provide characteristic reaction types and characteristic spectros- 
copic features. They were interested in the possibility of such inter- 
actions for heteronuclear systems which could be thought of as the 
simplest models for mixed-metal heterogeneous catalysts and sys- 
tems that show strong metal-support interactions. They recently de- 
veloped an efficient route to heteronuclear y-methylene complexes 
Cp:TiML/sub n/(y-CHe)(u-Cl). The p-chloride functionality of 
this family of compounds allows the introduction of wide variety of 
other bridging groups via substitution. Herein they report the syn- 
thesis and characterization of this compound. 


1003 Unusual pKs and bonds paths of 1,3-dilithiocyclo- 
butane. Bachrach, S.M. (Los Alamos National Lab., NM). 
Journal of the American Chemical Society; 108: No. 20, 6406- 
6407(1 Oct 1986). 

Previous results led us to search for systems where the ion 
triplet is so stable as to result in the second pK being lower than 
the first. A stable ion triplet requires the anions to be close enough 
together to affect adequate cation bridging but far enough apart to 
minimize their mutual repulsion. They chose to examine 1,3-dilith- 
iocyclobutane. The anions are sufficiently separated to minimize 
their mutual repulsion and the puckered cyclobutyl ring directs the 
anions above and toward the middle of the ring. They anticipated 
the lithium atoms to eclipse the methylene carbons and bridge the 
two anions, forming a tight ion triplet. Using the disproportionation 
reaction CsHgLie + CiHs —> 2C,H7Li they find the heat of reaction 
to be +7.3 kcal mol™! using the 3-21 G basis set. This implies that 
the second pK of cyclobutane is 5.3 pK units lower than the first 
pK. Examination of this reaction at the 6-31G/sup */ + //6-31G/ 
sup */ level indicates the second pK is 4.8 pK units below the first. 
This larger basis set effectively eliminates superposition error and 
confirms that the result is not basis set dependent. 


1004 Influence of ethylene on the of CO 
over ruthenium. Jordan, D.S.; Bell, A.T. (Lawrence Berke- 
ley Lab., CA). Journal of Physical Chemistry; 90: No. 20, 
4797-4805(25 Sep 1986). Contract AC03-76SF00098. 

The interactions of C,H, with Hz and CO were investigated 
over a SiO2-supported Ru catalyst. To differentiate carbon sources, 
18C-labeled CO and unlabeled C,H, were used. Product analysis 
was carried out by isotope-ratio gas chromatography/mass spec- 
trometry. In the absence of CO, C2H, undergoes extensive hydro- 
genation. Small amounts of CH, and C/sub 3+/ olefins and paraf- 
fins are also observed, indicative of C2H, hydrogenolysis and ho- 
mologation. The presence of CO strongly suppresses C2H, hydro- 
genolysis, but enhances C:H, homologation. The hydrogenation of 
CO to hydrocarbons is strongly influenced by the presence of 
C,H. With increasing C2H, partial pressure, the hydrogenation of 
CO to hydrocarbons is progressively suppressed, but the hydrofor- 
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mylation of C2H, to form propanal (and some 1-propanol) is en- 
hanced. The product distributions observed for the reactions of 
C2H, and He, and C2Hi, CO, and He, can be described in terms of a 
chain growth mechanism involving C; and C, monomer units. 


1005 Method of forming a foamed 

mer. Duchane, D.V.; Cash, D.L. (to t. Dept of E: Ene 
WwW m, DC). US Bane 4,613, os. 23 1986. Filed 
date 21 Nov 1984. v.p. 

This patent describes a method of making a foamed polymer 
comprising the steps of: a. immersing a solid polymer in an immer- 
sant solution consisting essentially of (i) a compatible (with the 
polymer) carrier solvent, and (2) an infusant solution of an antie- 
mulsion agent and an incompatible (with the polymer) liquid blow- 
ing agent, b. selectively extracting the carrier solvent from the 
polymer so as to leave behind the infusant solution with the blow- 
ing agent entrapped in the polymer; and c. subsequently heating the 
polymer to a temperature sufficiently high to volatilize the blowing 
agent entrapped in the polymeric material and thereby expand the 
polymer into a foamed state. 


1006 Low temperature synthesis of methyl formate. Ma- 
hajan, D.; Slegeir, W.A.; Sapienza, R.S.; O'Hare, T.E. (to 
Dept. of Energy, Washins DC). US Patent 4,613,623. 23 
Sep 1986. Filed date 23 Jul 1985. v.p. 

In the simultaneously occurring gas reactions (a) 2CO+2H/ 
sub 2/--HCOOCH/sub 3/ and (6) CO+2H/sub 2/->CH/sub 3/ 
OH catalyzed by a catalyst system composed of a complex reduc- 
ing agent of the formula XH-ROH-M(OAc)/sub 2/ wherein X is an 
alkali metal, M is selected from the group consisting of Ni, Pd or 
Co and R is a lower alkyl group containing 1-6 carbon atoms and a 
Group VI metal carbonyl, the improvement described here favors 
driving the reaction to the right in (a) which comprises using the 
catalyst system as a homogeneous liquid phase catalyst and pressur- 
izing the system which synthesis gas containing about an equimolar 
amount v/v of CO to the H/sub 2/ reactant so that the product 
ratio of HCOOCH/sub 3//CH/sub 3/O0H will be up to 1:1. 


macrocy , 3 
J.H. (Iowa State Univ., Ames). Inorganic Chemistry; 25: No. 
18, 3267-3272(27 Aug 1986). Contract W-7405-ENG-82. 

The cationic nickel(I) macrocycle (1R,4S,8R,11S)-(1,4,8,11- 
tetramethyl-1,4,8,11- -tetraazacyclotetradecane)nickel(1), abbreviated 
R,S,R,S-[Ni(tmc)]*, reacts in aqueous, alkaline solutions on the 
stopped-flow time scale with alkyl halides to form a new series of 
organonickel complexes. Kinetic data were obtained for a large 
number of alkyl halides. The trends in the rate constants are benzyl 
> allyl > secondary > primary > methyl > cyclopropyl, and RI 
> RBr > RCI. These trends suggest that carbon-centered free 
radicals R are produced by a bimolecular reaction between 
Ni(tmc)* and RX and are then captured by a second Ni(tmc)*. Fur- 
ther evidence for free-radical involvement comes from cyclization 
of the radical produced from 6-bromo-1-hexene, from the yields of 
products in those instances where dimerization of the free radical 
competes with its capture by Ni(tmc)*, and from the nonreactivity 
of alkyl tosylates. The organonickel complexes slowly hydrolyze in 
unimolecular processes to yield hydrocarbon and the nickel(II) 
complex R,S,R,S-[Ni(tmc)]*. The organonickel complexes do not 
undergo unimolecular homolysis but react with Co(II) macrocycles 
with a 1:2 stoichiometry to form cobalt-carbon bonds. This reaction 
most likely occurs not by homolytic displacement but by electron 
transfer followed by radical capture. 


1008 Selective epoxidation of ethylene catalyzed by 
silver: Mechanistic details revealed by studies. 
Campbell, C.T. (Chemistry Div., Los Alamos National 
Lab., Los Alamos, NM 87545). pp 210-221 of Catalyst char- 
acterization science: Surface and solid state chemistry. De- 
viney, M.L.; Gland, J.L. Washington, DC; American Chem- 
ical Society (1985). 

The selective oxidation of ethylene to ethylene epoxide (c/ 
sub 2/H/sub 4/+1/2 O/sub 2/—> C/sub 2/H/sub 4/0) over Ag is 
a simple prototype for the entire class of kinetically-controlled, se- 
lective oxidation reactions. The authors have studied the steady- 
state kinetics and selectivity of this reaction on clean, well-charac- 
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terized single-crystal surfaces of silver by using a special apparatus 
which allows rapid (~20 s) transfer between a high-pressure cata- 
lytic microreactor and an ultra-high vacuum surface analysis (AES, 
XPS, LEED, TDS) chamber. The results of some recent studies of 
this reaction are reviewed. These single-crystal studies have provid- 
ed considerable new insight into: the reaction pathway through mo- 
lecularly adsorbed O/sub 2/ and C/sub 2/H/sub 4/, the structural 
sensitivity of real silver catalysts, and the role of chlorine adatoms 
in promoting catalyst selectivity via an ensemble effect. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 70, 588, 589, 590, 822, 827, 979 


1009 (UCID—20729) Portable field sorption detector 
for the detection and recognition of chemical agents. Olness, 
D.; Hirschfeld, T.; Lane, J.; Steinhaus, R. (La 

more National Lab., CA U SA)). Aug 1986. Contract W- 
7405-ENG-48. 59p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE87000842. 

The use of the piezoelectric sorption sensor, in which an 
analyte’s absorption in a thin surface layer on a piezoelectric vibra- 
tor changes its resonant frequency, has been extensively described. 
In every instance, the chemical selectivity of the device hinges on 
that of the absorbing layer. In a complex environment, few analytes 
are so distinctive as to permit this. An alternative approach uses an 
array of crystals covered with a number of different absorbing 
layers. These are so thin that they operate in the saturation mode, 
with different partition coefficients against air, resulting in different 
frequency shifts for each layer. Experimental results of the demon- 
strated feasibility of a procedure for providing complete selectivity 
to quartz piezobalance sensors, by using an array of different sensor 
layers and pattern recognition, are presented. A portable multichan- 
nel correlation piezobalance system which fits neatly in an attache- 
sized case has been built and operated. A description of the system 
is presented, as well as field test results. The system has sensitivities 
well below 1 yg/1, can be electrically tuned selectively to an arbi- 
trary compound, responds in less than one minute, and can deal 
with mixed samples via a variety of algorithms. 


1010 a Results of the development of electro- 
chemical cells for the measurement of oxygen activity in 
liquid sodium. Ul'mann, Kh.; Lang, Kh.Yu.; Rikhter, V.; 
Reets, T.; Hefe, Kh.; Kozlov, F.A.; Kusnetsov, EhK.: 
Vorob’eva, T.A.; Efimov, I.A.; Piskunov, V.N. (Zentralin- 
stitut fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic); Gosudarstvennyj Komitet po 
— zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
ergeticheskij Inst.). Oct 1985. 16p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
SE86704283. 

Results of the development and testing of electrochemical 
cells for the measurement of oxygen activity in liquid sodium are 
given. A ThO:-Y2Os solid electrolyte of high corrosion resistance 
in liquid sodium has been used for the construction of the cells. A 
design, which reduces thermal and mechanical stresses to the cells, 
has been applicated. A device ‘Oxylyt’ has been developed for 
reading the cell signals. During the period of development 180 elec- 
trochemical cells and about 10 devices ‘Oxylyt’ have been tested. 
The investigations were performed at experimental sodium loops, at 
the radioactive circuit of the reactor BR-10 and at the second cir- 
cuit of the reactor station BN-350. Recommendation are given for 
the application of the cells for oxygen measurement in sodium at 
experimental rigs and industrial stations. 


1011 Polyacrylamide/graphite and polyacrylamide/tita- 
nium dioxide gel electrodes. Lange, M.A.; Chambers, J.Q. 
(Univ. of Tennessee, Knoxville). Analytical Chemistry; 58 
No. 13, 2872-2874(Nov 1986). 

Polyacrylamide (pacr) gels have attractive properties that 
are the basis for several important applications in bioanalytical 
chemistry. For example, they provide a hydrophilic environment 
with a controllable pore size that allows for the entrapment and im- 
mobilization of biopolymers in their active forms. Pacr gels have 
long been used as matrices for gel electrophoresis and gel perme- 
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ation chromatography. Recently, they described the construction of 
an enzyme electrode, based on the ideas of Hill and co-workers, 
that consisted of an enzyme/mediator system entrapped in a pacr 
interface between a carbon support bed and the solution. These 
pacr-modified electrodes mediated the direct and specific ampero- 
metric oxidation of glucose. Others have studied pacr-modified 
electrodes, and a variety of applications based on the electrochemi- 
cally driven swelling of polyelectrolyte gels can be envisioned. 
Thus these electrodes show promise as permeable, multicomponent 
interfaces between an electrode substrate and solution. The purpose 
of the work described here was 3-fold: first, to study charge trans- 
port through the ferrocene/graphite/pacr gel composite; second, to 
document preliminary investigations of the photoactivation process 
occurring in the ferrocene/TiO2/pacr gel; and third, to examine the 
analytical utility of the pacr electrode. 


1012 Complementary electrochromic devices for energy 
efficient “smart” windows. Cogan, S.F.; Rauh, R.D.; Plante, 
T.D. (EIC Labs., Inc., 111 Downey Street, Norwood, MA 
02062). pp 431-432 of Proceedings of the 1986 Spring meet- 
ing of the Electrochemical Society. Pennington, NJ; The 
Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

It has become apparent that windows whose optical density 
can be actively controlled to modulate solar transmittance will pro- 
vide significant energy savings in buildings. In recent years, there 
has been considerable interest in the development of variable trans- 
mittance thin film electrochromic coatings for achieving both solar 
modulation and control of radiant heat transfer in windows. In its 
most general form an electrochromic coating will comprise of five 
distinct layers. Optical switching is achieved by electrically shut- 
tling protons or alkali metal ions (e.g., H/sup +/, and Na/sup +/) 
between the two electrochromic layers. The various schemes for 
achieving optical switching have been elaborated on previously. In 
this article, the authors discuss the electrochemical aspects of opti- 
cal switching in an electrochromic device based on the complemen- 
tary pair, tungsten oxide (WO/sub 3/)/iridium oxide (IrO/sub 2/). 


1013 Air corona discharge chemical kinetics. Kline, 
L.E.; Davies, D.K.; Chantry, P.J.; Kanter, LE. (Westing- 
house R & D, Pittsburgh, PA). pp '15 of Conference record 
of the 1985 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Guder (1985). 
(CONF-850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

The authors experimentally and theoretically studied the ini- 
tial chemical processing steps which occur in pulseless, negative, de 
corona discharges in flowing air. In the experiments an array of 
negative pin electrodes opposite a plane electrode is used to estab- 
lish corona discharges in a flowing gas stream. Both ambient, moist 
air and dry N/sub 2/ - O/sub 2/ mixtures have been studied. 
Downstream O/sub 3/ concentrations are measured online by 
measuring the optical absorption at 254 nm. The efficiency of O/ 
sub 3/ production (ppm/J liter atm) is only weakly dependent on 
current density, but increases almost linearly with linear flow ve- 
locity. This effect derives from a small increase in discharge volt- 
age as the flow velocity increases coupled with a rapid increase in 
activated species production efficiency with increasing voltage as 
discussed below. A rate equation model is used to predict the spa- 
tial evolution of the various activated and product species densities 
because most of the pin-plane gap filled by a drift zone where both 
the electric field and the electron density are relatively uniform. 
The independent variable in the rate equations is the position along 
the flow direction. Calculated electron energy distributions provide 
rates for the electron impact collisional processes which produce 
activated species. 
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4005 Photochemistry 
REFER ALSO TO CITATION(S) 580, 915, 1011, 1017, 1090, 1908, 2911 


1014 (LBL—22225) Photophysical properties of mole- 
cules near metal and semiconductor surfaces. Alivisatos, A.P. 
(California Univ., Berkeley (USA)). Sep 1986. Contract 
ACO03-76SF00098. 157p. NTIS, PC A08/MF AOl1; 1; GPO 
Dep. File Number DE87001717. 

Theoretical and experimental work on the interaction of a 
molecular excited state with a smooth metal substrate is reviewed. 
In order to test the classical model, we have measured the distance 
dependent lifetime of *n7r* Biacetyl separated from a Ag(111) crys- 
tal by spacer layers ranging in thickness from 28 to 457A. The clas- 
sical theory of energy transfer is applied here to molecule-semicon- 
ductor energy transfer. The energy transfer rate from molecules 
emitting throughout the visible to Si and GaAs have been comput- 
ed using this model. Energy transfer from *nw* pyrazine to 
GaAs(110) has been studied experimentally. The fluorescence decay 
function of pyrene separated from Si(ill) by Xe spacer layers has 
been measured as a function of coverage, wavelength and spacer 
thickness. 


1015 Studies of chemical reactivity in the condensed 
phase. II. Vibrational relaxation of iodine in liquid xenon fol- 
lowing geminate recombination. Paige, M.E.; Russell, D.J.; 

Harris, C.B. (Department of Chemistry, University of Cali- 
fornia 94720 and the Materials and Molecular Research Di- 
vision, Lawrence Berkeley Laboratory, Berkeley, California 
oa of Chemical Physics; 85: No. 6, 3699-3700(15 


The geminate recombination of iodine atoms in xenon solu- 
tions, has been studied by monitoring the transient absorptions at 
wavelengths between 350 and 1000 nm.(AIP) ;m 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 867 


1016 (DOE/ER/01116—T1) Kinetics of fast reactions 
of excited species. Final report. Firestone, R.F. (Ohio State 
Univ. Research Foundation, Columbus (USA). Dept. of 
Chemistry). Sep 1986. Contract AC02-76ERO1116. 12p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000270. 

This report contains brief summaries of findings in the fol- 
lowing areas: gamma radiation induced decomposition of chloro- 
form; proton transfer and ion neutralization reactions in gaseous hy- 
drocarbons; kinetics of thremal D-atom reactions with CH, C2Hs; 
the gamma radiation induced decomposition of liquid n-pentane; 
pulse radiolysis of rare gases and liquid n-pentane and n-pentane-O2 
solutions; rate constants and activation energies for second order 
decay of pentyl and peroxypentyl radicals; pulse radiolysis fo aro- 
matic solutes in halogenated solvents; the gamma radiation induced 
decomposition of nitromethane; the radiolysis of heavy water 
vapor; pulse radiolysis of solvated electrons in binary liquid solu- 
tions; collisional quenching of rare gas excimers by small foreign 
molecules; kinetics and mechanism for decay of Paschen-ls argon 
atoms; detection and monitoring of excited atoms in pulse irradiated 
rare gases. 


1017 (DOE/ER/13108—T1) Pulse radiolytic studies of 
inter- and intramolecular electron transfer processes. Progress 
report. Neta, P. (National Bureau of Standards, Washington, 
DC (USA). Chemical Kinetics Div.). 20 Mar 1986. Contract 
AI05-83ER13108. 11p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000031. 

Electron transfer processes have been studied by kinetic 
spectrophotometric pulse radiolysis. These studies include examina- 
tion of the mechanisms, rate and equilibrium constants, and activa- 
tion energies of electron transfer reactions in a variety of chemical 
systems such as organic radicals and radical ions, inorganic radicals, 


and metalloporphyrins. — of our results during the past 
year are summarized below 
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NIS-BR—537-Vol.2, pp vp) —- products 
autoradiolysis: effects of thermal annealing. 


Albarran S, M.G.; Collins, K.E.; Collins, C.H. (Universidad 
Nacional Autonoma de Mexico, "Mexico City. Centro de Es- 
tudios Nucleares; Universidade Estadual de Campi 
Brazil. Inst. de Quimica). 1986. (In Portuguese). NTIS (US 
Sales Only), PC A19/MF AOl1. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Autoradiolysis of Ca’*COs produces several different low 
molecular mass organic compounds which can be conveniently ob- 
served after ion exclusion-partition chromatographic separation of 
the dissolved sample, provided that the solid was prepared with 
high specific activity carbon-14 and has been stored for a sufficient- 
ly long period. Subsequent thermal annealing changes the distribu- 
tion of these observed compounds, demonstrating that chemical re- 
actions of the precursor species take place in the solid Ca'*COs 
matrix. Specifically, the following products were observed after an 
autoradiolytic dose of 5 MGy: methanol, formaldehyde, formic 
acid, oxalic acid, glyoxylic acid, glycolic acid and acetic acid, with- 
G-values ranging from 5 x 10~* to 2 x 10~*. Isochronal annealing to 
500°C markedly changes the yields of carbon-14 labelled formic 
and acetic acids but has lesser effects on the other acidic products. 
This indicates that several different precursor species are present in 
the autoradiolyzed solid. 


radiolysis and other factors, ucleosid-5'- 
decomposition, for foram Te of reo labelled nucleonic 
acid components with high molar activity. Mishin, V.I.; Ku- 
dryavtseva, L.B. (Gosudarstvennyj Inst. Prikladnoj Khimii, 
Leningrad, USSR). 1982. (In Russian). NTIS (US Sales 
Only), PC Al3/MF AOl. File Number DE87780014. 
(CONF-8112124—Pt. 1). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

For the production of tritium labelled nucleonic acid compo- 
nents with high molar activity in preparative quantities a method of 
nucleosid-5’-phosphotes destruction under the action of self-radioly- 
sis, acids and thermal processing has been applied. 5 refs.; 3 tabs.; 4 
figs. 


1019 (INIS-mf—10465, p Bip Application of self- 
-phosphates 


1020 Electron spin resonance and pulse radiolysis stud- 
ional the adibiigns puipedine of tie eptendamaianinans vab- 
ical anion. Jinot, C.; Madden, K.P.; Schuler, R.H. (Univ. of 
Notre Dame, IN). Journal of Physical Chemistry; 90: No. 21, 
4979-4981(9 Oct 1986). 

The 3-hydroxyphenoxy] radical, the conjugate acid of the m- 
benzosemiquinone radical anion, examined by in situ radiolysis-ESR 
methods at pH 4.0 exhibits a difference between the hyperfine con- 
stants of the protons at the C, and Cg positions, 11.21 G vs. 8.69 G, 
respectively. This difference is not manifest in studies in more 
acidic solutions where the hyperfine constants are averaged as the 
result of proton exchange. While the total unpaired spin population 
on the ring is similar to that for phenoxy! radical there is an appre- 
ciable shift of spin away from the OH group. In studies of solutions 
near to neutral, exchange between the acidic and basic forms of the 
radical is slow and contributions from both the 3-hydroxyphenoxyl 
radical and the m-benzosemiquinone radical anion are apparent. 
The pK/sub a/ for acidic dissociation of this radical is found to be 
6.43 +/- 0.05 from both ESR and optical absorption studies of the 
pH dependence of the relative population of its acidic and basic 
forms. This pK/sub a/ is 3 units below that of the lowest pK/sub 
a/ of this radical’s parent compound, resorcinol. Phosphate can be 
used to catalyze equilibration so that above 0.1 M phosphate only a 
single ESR spectrum representing the weighted average of the 
acidic and basic forms of this radical is observed. 
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(AAEC/E—615) Development of a pilot plant for 
the removal of rhenium from molybdenum trioxide, Lee, E.J.; 
te P.J.; Barnes, R.K.; Boyd, R.E. (Australian Atomic 

Commission Research Establishment, Lucas 
Helsby). Dec 1985. 10p. NTIS (US Sales Only), PC A02/ 
MF AOI. File Number DE86703942. 

Reagent grade molybdenum trioxide used as a target materi- 
al for the preparation of Tc-99m pharmaceuticals contains trace 
amounts of rhenium. A simple charcoal adsorptions process has 
been developed to remove rhenium selectively from molybdenum 
before neutron irradiation. Details are given of the design and oper- 
ation of a pilot plant in which 17 kg of molybdenum trioxide was 
produced having a rhenium content of less than 1 x 10™* pg g™*. 
Although contamination of the Tc-99m by inactive rhenium and 
188Re was effectively eliminated, '*Re resulting from the irradia- 
tion of tungsten impurity in the molybdenum trioxide target was 
still present. 


(AAEC/E—616) Recent radiopharmaceutical re- 
search at the AAEC Research Establishment. Wilson, J.G.; 
Boyd, R.E. (Australian Atomic Ener; 
search Establishment, Lucas Heights). 
(US Sales Only), PC A03 
DE86703943. 

During the past few years a large part of the radiochemical 
research carried out at Lucas Heights has been devoted to the syn- 
thesis of ligands capable of forming chelate complexes with techne- 
tium-99m, as part of a search for tumour-localising radiopharmaceu- 
ticals. An account is given of the synthesis and biological evalua- 
tion of a range of these compounds and of the investigation of cer- 
tain biochemical and biological properties affecting the clinical ap- 
plication of both ligands and radiopharmaceuticals. In addition to 
the search for novel Tc-99m radiopharmaceuticals, major research 
programs on the development of Tc-99m generating systems have 
been in progress at Lucas Heights for several years. Work on the 
AAEC’s Mark III Tc-99m technetium generator has been brought 
to a successful conclusion. A new type of Tc-99m generator, which 
uses an insoluble zirconium molybdate gel and provides high yields 
of pertechnetate by a simple elution technique, has also been devel- 
oped. Studies are in progress on the osmium-iridium generator. 


1985. 35p. NTIS 
F AOl. File umber 


1023 (AAEC/E—619) High pressure liquid chromato- 
graphic assay of technetium in solutions of sodium pertechne- 
tate produced at the AAEC Research Establishment. Farring- 
ton, K.J. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). Dec 1985. 17p. NTIS (US 
Sales Only), PC A02/MF AOl. File Number DE86703944. 

High pressure liquid chromatography (HPLC) is used for 
the assay of nanogram quantities of technetium and to determine 
technetium in decayed pharmaceutical products, derived from three 
methods of manufacture. These methods of manufacture give com- 
parably low levels of technetium-99, at the time of collection of the 
solution. However, when the solutions are used to produce ready- 
to-inject technetium-99m, high levels of technetium-99 are present 
at the time of calibration, which is the day after the collection date. 
Where sensitive reagent kits are to be labelled, freshly collected so- 
lutions of technetium-99m should be used. The HPLC assay is a 
valuable technique for the quality control of technetium-based ra- 
diopharmaceuticals, and for investigation of methods of manufac- 
ture of technetium-99m. Experimental studies confirmed the find- 
ings of previous workers. 


1024 (CONF-860939—1) Preparation of ***CmF; depos- 
its on self-supported carbon foils, Aaron, W.S.; Petek, M.; 
Zevenbergen, L.A. (Oak Ridge National Lab., "TN (USA). 
rations Div.). 1986. Contract ACO0S5- 840R21400. 14p. 
IS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000405. 
From 13. world conference of the Nuclear Target Develop- 
ment Society; Chalk River, Canada (17 Sep 1986). 
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Another target preparative technique was recently added to 
the Isotope Research Materials Laboratory’s (IRML) capabilities 
for custom target fabrication. In support of super-heavy-ion physics 
experiments, methods and equipment were developed for the prepa- 
ration of **CmF; deposits on carbon foils. The starting material 
was obtained as either a chloride or nitrate solution, converted to 
the fluoride, and evaporated on carbon foil substrates. Deposits 
ranging from 40 to 570 wg/cm? were prepared as a 12-mm-diam 
spot on 45- to 60-~g/cm? self-supported carbon foils. The deposits 
were then overcoated with approximately 10 pg/cm? of carbon to 
minimize contamination problems during target handling. The high 
cost of **Cm ($100/pg) and its limited availability were the key 
constraints in the development of preparative technology beyond 
the inherent radioactivity of **Cm. 2 refs., 8 figs. 


1025 (DOE/ER/03346—270) Nuclear chemistry re- 
search and spectroscopy with radioactive sources. Twenty- 
second annual progress report, February 1, 1986-January 31, 
1987, Fink, R.W. (Georgia Inst. of Tech., Atlanta (USA). 
School of Chemistry). 31 Aug 1986. Contract AS05- 
76ER03346. 28p. (ORO—3346-270). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87000268. 

The nuclear chemistry group in the School of Chemistry 
continues investigations of radioactive decay of nuclei far from sta- 
bility under this DOE contract. These nuclei are produced with 
heavy ions from the Holifield Heavy Ion Research Facility 
(HHIRF) and studied on-line with the University Isotope Separator 
at Oak Ridge (UNISOR). Radioactive decay represents a unique 
method for the population of low-energy, low-spin structures in 
nuclei, and new phenomena which do not occur near stability can 
be explored. Our research interest encompasses three aspects of nu- 
clear structure: (1) nuclear spectroscopy with detailed yyt, e~ yt, 
Xyt, ayt multiparameter coincidence spectrometry; (2) measure- 
ments of single y-ray angular distributions and magnetic moments 
of mass separated low-temperature oriented nuclei, using the helium 
dilution refrigerator "ORIENT” being installed on-line to the iso- 
tope separator; and (3) on-line laser hyperfine structure (hfs) and 
isotope shift measurements for determination of nuclear quadrupole 
moments, nuclear spins, and changes in mean nuclear charge radii 
as a means of revealing systematic shape changes in nuclei. 35 refs., 
8 figs., 1 tab. 


1026 (IAEA-TECDOC—368, pp 41-59) Chemical be- 
havior of long-lived radionuclides in the marine environment. 
Edgington, D.N.; Nelson, D.M. (Wisconsin Univ., Milwau- 
kee, USA. Center for Great Lakes Studies; Argonne Na- 
tional Lab., IL, USA). Apr 1986. NTIS (US Sales Only), 
PC A08/MF A0O1. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Measurements of long-lived radionuclides in the marine envi- 
ronment have provided a wealth of information regarding the phys- 
ical, biological, and chemical processes which control the behavior 
of these and many other pollutants in the oceans. Their value as 
tracers for the dispersion, transport, and fate of pollutants in the 
oceans is largely dependent on the chemical properties of each indi- 
vidual radioelement. For those elements such as plutonium, for 
which there are no naturally-occurring stable isotopes, studies of 
their distribution in the oceans have provided a new important un- 
derstanding of their chemical behavior. This behavior has not 
always agreed with what would have been predicted from laborato- 
ry studies carried out at far higher concentrations. Differences be- 
tween observed distributions and laboratory predictions have high- 
lighted the importance of correct experimental conditions in order 
to avoid confusing experimental artifacts. The interaction of radion- 
uclides with particles in the oceans and marine sediments can be de- 
scribed in terms of simple ion exchange or adsorption equilibria. 
The magnitude of the effective equilibrium constant for each radio- 
nuclide is dependent on the redox properties and complex forming 
capability of the element in question, the concentration of the stable 
element, if any, the composition of the water, particularly in rela- 
tion to the concentrations of complex-forming ligands, and the sur- 
face and chemical properties of the particles. 51 refs, 4 figs, 2 tabs. 










1027 Oe eae 2, pp VP). 
cation and stability of high specific acti 


Preparation, purifi- 

vity 1sub() triio- 
donthyronine (T;). Hamada, M.M.; — C.H. de; Silva, 
C.P.G. da. (Instituto de Pesq uisas eo ay e Nucleares, 


Sao Paulo, Brazil). 1986. NTIS (US Sales Only), PC A19/ 
oa a File Number DE87700036. (CONF-860343— 
Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A radioiodination of triiodothyronine (Ts) by modified 
chloramine-T method is described. Diiodothyronine (T2) was em- 
ployed as the starting material, which yields ‘*I-T; with specific 
activities of 110.8 + sub(-) 23.6 TBq/g. Purification by Sephadex 
G-25 fine column, elution with phosphate buffer in high pH has 
shown to be convenient, for the separation of the desired products. 
Studies on the stability of '°1I-Ts stored in 50% solution of propyl- 
ene glycol showed that it is stable for at least 3 moths. The Ts la- 
belled was analysed, using three types of RIA: a) The PEG solu- 
tion, b) the double antiserum with PEG and c) the solid phase tech- 
nics. 


1028 (INIS-BR—537-Vol.2, pp vp) Stoichiometric io- 
dination and purification of porcine insulin with chloramine T 
for radioimmunoassay. Toledo e Souza, I.T. de; Giannella 
Neto, D.; Wajchenberg, B.L. (Instituto de Pesquisas Ener- 
geticas e Nucleares, Sao Paulo, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Stoichiometric iodination and purification of porcine insulin 
was performed to the general method of Hunter and Greenwood 
(classical chloramine T) with modifications recommended by Roth 
(chloramine T is added in limiting amounts in multiple small addi- 
tions). Satisfactory specific activity of the labeled hormone was ob- 
tained and the characteristics of the radioimmunoassay, based on 
the competition of the 125-I labeled porcine and cold insulin for 
specific antibody were studied. 


1029 (INIS-BR—537-Vol.2, pp vp) boy of 4-p-n- 
butylphenylcarbamoyl ethyl! iminodiacetic acid. Preparation of 
lyophilized kit to be used as sup(99m)Tc complex agent in nu- 
clear medicine. Hamada, E.S.; Barbosa, M.F. de; Almeida, 
M.A.T.M. de; Colturato, M.T.; Silva, C.P.G. da; Muramoto, 
E. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil). 1986. (In Portu 


guese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700036. 
(CONF-860343—Vol.2). 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The chemical preparation of 4-p-n-butyl derivative, lyophi- 
lized kit preparation and its use as sup(99m) Tc complex agent in 
Nuclear Medicine, are described. 


1030 (INIS-BR—537-Vol.2, pp vp) Studies of the 
chemical consequences of the (n,y) reaction in the copper N- 
benzoylphenylhydroxylamine. Nakanishi, C.; Silva, C.P.G. 
da. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl1. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In this paper the feasibility of applying copper N-benzoyl- 
phenylhydroxylamine for the preparation of high specific activity 
®Cu is studied. The compound was synthetized and characterized 
with regard to its thermal behaviour and the effects of y radiation 
from a ©Co source. With the aim of establishing the influence of 
time and isothermal annealings, pre-heated samples at several tem- 
peratures and at different time intervals, as well as non annealed 
samples, were irradiated with thermal neutrons inside the IEA-Ri, 
reactor. 
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(INIS-mf—1046 209-220) Synthesis and anal- 
ysis of tritium labelled for radioimmunoassay. Tatar- 
kina, F.V.; Ignat’eva, N.A.; Kaklyushkina, L.N.; Tupitsyn, 
LF.; Mishin, V.L; Kramerov, V.N.; Moskvina, MM.; Pigor- 
eva, N.S.; Shabunevich, L.E.; Dovedova, EL (Gosudarst- 
vennyj Inst. Prikladnoj Leningrad, USSR). 1982. 
(In Russian). NTIS (US Sales Only), PC A13/MF A01. File 
Number DE87780014. (CONF-8112124—Pt.1). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The cand af of preparation, purification and analysis of fol- 
lowing steroids labelled with tritium are described: 1-dehydro-17a- 
methyl(6,7*H)testosterone, 19-nor(6,7*H)testosterone, 17a-ethyl-19- 
nor/6,7*H)testosterone, 5a-dihydro-17a-methyl(5,6*H)testosterone, 
17a-methyl(1,2993H)androstendiol, (1,2,6,7°H)progesterone and 5a- 
dihydro(1,2,6,7*H)testosterone. The labelled steroids were prepared 
by reduction of the unsaturated derivatives with tritium gas in the 
presence of palladium catalysts. 9 refs.; 4 tabs.; 4 figs. 


(INIS-mf—10465, pp 225-230) Synthesis of la- 
belled pesticides. Volford, Ya.; Chorvat, L.; Knaus, D. 
(Magyar Tudomanyos Akademia, Budapest. Izotopintezete; 
Eoetvoes Lorand Tudomanyegyetem, Budapest, Hungary. 
Altalanos es Szervetlen Kemiai Intezet). 1982. (In Russian). 
NTIS (US Sales Only), PC A13/MF AO1. File Number 
DE87780014. (CONF-8112124—Pt.1). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

N, N-dialkyl oe re ny acid-trimethylsilyl-esters were synthe- 
sized starting with *CO.. The new synthesis method is simple and 
provides good radiochemical yield. Silul-carbaminates directly or 
through carbamyl-halogenides may be used for preparation of la- 
belled herbicides: carbamates, thiocarbamates and ureas. 2 figs. 


1033 (INIS-mf—10465, pp 240-243) Synthesis of 
metnyl-2-/2-1*C/benzimidazolecarbamate and 2-amino/2-'*C/ 
benzimidazole. Viza, G. (Institute of Nuclear Research, 
Warsaw, Poland). 1982. (In Russian). NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE87780014. 
(CONF-8112124—Pt. 1). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries 4, poe de ae Ea USSR (8 Dec 1981). 

Methyl-2-[2-'*C] benzimidazolecarbamate ([2-'*C]MBC) was 
synthesized from ['*C] thiourea in three stage synthesis. S-methyl 
['*C] thiourea was obtained in the first stage, and treated with 
methyl chloroformiate giving carbamate derivative. Condensation 
of this compound with o-phenylenediamine led to [2-'*CJMBC in 
radiochemical yield 66.9% and with radiochemical purity 98.5%. 
Hydrolysis of the [2-'*C]MBC furnished 2-amino [2-1*C] benzimid- 
azole in radiochemical yield 65,8% and with radiochemical purity 
97.3%. 4 refs.; 1 fig. 


1034 (INIS-mf—10467, pp 103-109) Gaseous fission 
surfaces. R: 


product retention by solid on, S.; Baer, M.; Al- 
fassi, Z.B. (Israel Atomic Energy Commission, Tel-Aviv. 
Power Reactors Div.; Israel Atomic Energy Commission, 
Yavne. Soreq Nuclear Research Center; Ben-Gurion Univ. 
of the Negev, Beersheba, Israel. Dept. of Nuclear Engineer- 
ing). 1986. NTIS (US Sales Only), PC A10/MF AO1. File 
Number DE87780015. (CONF-860299—). 

From Nuclear societies of Israel annual meeting; Tel-Aviv, 
Israel (17 Feb 1986). 


1035 (INIS-mf—10498, pp 8) Rubidium-81/Krypton- 
81m generator preparation for medical use. Brits, R.J.N. 
1986. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1036 (INIS-mf—10498, pp 5) Overview of generator 
production. Neirinckx, R.D. 1986. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE86703990. (CONF- 
860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 
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1037 (INIS-mf—10501, pp 231-232) Libraries of ABBN 
type group constants for actinides and some other materials. 
Holubar, - (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1984. (In Czech). NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 


(INIS-SU—333, pp 21) Americium separation and 
be by chromatography. Navratil, J.D. 1985. NTIS 
(US Sales Only), PC Al3/MF AOl. File Number 
DE87780012. (CONF-8511221—Absts.). 

From 5. Danube symposium on chromatography; Yalta, 
Ukrainian SSR (11 Nov 1985). 


1039 (LA—10300-M-Vol.1) = and environmental 


: analytical techniques, manzgement, and qual- 
ity assurance, Volume I. Gautier, M.A.; Gladney, E.S. (eds.). 
(Los Alamos National Lab., NM (USA)). May 1986. Con- 
tract W-7405-ENG-36. 390p. NTIS, PC A17/MF AOI; 1; 
GPO Dep. File Number DE87000302. 

This manual, LA-10300-M, documents the analytical meth- 
odology used by the Los Alamos National Laboratory Health and 
Environmental Chemistry Group. The following categories of pro- 
cedures are included in this manual: radiobioassay chemistry and in- 
dustrial hygiene chemistry. 


(PNL—6027) Dissolution of plutonium dioxide 
ben ol HCI-HF. Bray, L.A.; Ryan, J.L.; Wheelwright, E.J. 
(Pacific Northwest Lab., Richland, WA (USA)). Oct 1986. 
Contract AC06-76RL01830. 12p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87001870. 
High-fired PuO2 (950° to 1700°C) can be dissolved in boiling 
6.1 M HCl when the fluoride ion concentration to plutonium mole 
(F-/Pu) ratio is >0.5. The amount of PuO2 (950°C calcined oxide) 
dissolved in 1 hour increased from ~0.2% to 66%, 91%, and 100% 
as the F~/Pu ratio increased from 0 to 0.5, 1.0, and 1.8, respective- 
ly. The PuOz dissolution rates in HCl-CaF2 solutions decrease with 
increasing oxide calcination temperatures and decreasing oxide sur- 
face areas. At a F~/Pu ratio of 1.8, the 1700°C calcined oxide was 
completely dissolved in 2.5 hours versus 1 hour for the 950°C cal- 
cined oxide. 


1041 Stereochemical consequences of bromine-for-halo- 
gen substitutions in the gas Firouzbakht, M.L.; Fer- 
rieri, R.A.; Wolf, A.P.; Rack, E.P. (Brookhaven National 
Lab., Upton, NY). Journal of Physical Chemistry; 90: No. 21, 
5339-5343(9 Oct 1986). Contract AC02-76CH00016;FG02- 
84ER 13231. 

The stereochemistry of translationally excited bromine-for- 
halogen substitution was studied in gaseous 2(S)- and 2(R)- halopro- 
pionyl halides. Net inversion of configuration was observed for 
7 Br-for-X substitutions with a trend of increasing inversion as the 
displaced atom was varied in the series, X = F, Cl, Br. A correla- 
tion with previous studies on '*F-for-X and /sup 34m/Cl-for-X sub- 
stitutions also showed increased inversion with increased mass of 
the displacing agent. In addition, these recoil atom substitutions 
showed an apparent independence from the free-energy require- 
ment of reaction. 


1042 Dynamic polarization of me in pa em 
glucol. Jarmer, J.J.; Penttilae, S.; D.; Kasprzyk, D.; 
Krumpolc, M.; Barlett, M.L.; Sites 'G.W.: Ray, L. 
(Los Alamos National Lab., NM, USA; Argonne National 
Lab., IL, USA. High Energy Physics Div.; Illinois Univ., 
Chicago, USA; Texas Univ., va USA). "Nuclear Instru- 
ments and Methods in Physics Research; 250: No. 3, 576- 
578(20 Sep 1986). Contract W-31-109-ENG-38; -AS05- 
80ER 10638. 

Letter-to-the-editor. 

The °C nuclei in ethylene-1,2-'°C, glycol have been dy- 
namically polarized to 28%. The material appears suited for use as 
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a polarized nuclear target for intermediate energy hadron+ *C 
scattering experiments. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 970, 2207 


1043 (AD-A—170102/8/XAB) Solution profiles for 
some simple combustion models. Bebernes, J.; Eberly, D.; 
Fulks, W. (Colorado Univ., Boulder (USA). Dept. of Math- 
ematics). 1986. 14p. NTIS, PC A02/MF AO1. 

In this paper, the shape (solution profile) of the solutions of 
the Gelfand problem and the perturbed Gelfand problem are stud- 
ied. Both of these models play a fundamental role in the mathemati- 
cal theory of thermal explosions for finite rigid and gaseous sys- 
tems. For rigid systems the physical processes are determined by a 
pointwise balance between chemical heat addition and heat loss by 
conduction. During the inductive period, with a duration measured 
by the conduction time scale of the bounding container, the heat 
released by the chemical reaction is redistributed by thermal con- 
duction. As the temperature of the container increases, the reaction 
rate grows dramatically. Eventually, the characteristic time for heat 
release becomes significantly smaller than the conduction time in a 
well-defined hot spot embedded in the system. Then the heat re- 
leased is used almost entirely to increase the hot-spot temperature. 
The purpose of this paper is to show that both models detect this 
hot-spot development in a very precise manner. This hot-spot de- 
velopment had previously been detected only numerically. 


1044 (AD-A—170496/4/XAB) Influence of alcohols on 
the combustion of hydrocarbon fuels in diffusion flames. 
Hamins, A.; Seshadri, K. (California Univ., San Diego, La 
Jolla (USA). Dept. of Applied Mechanics and Engineering 
Sciences). 1986. 13p. NTIS, PC A02/MF AOl1. 

A theoretical and experimental investigation of the influence 
of alcohols on the critical conditions of extinction of diffusion 
flames burning hydrocarbon fuels is outlined. Experiments were 
performed on diffusion flames stabilized between the vaporizing 
surface of a liquid fuel and an oxidizing gas mixture. Liquid fuels 
tested were heptane, toluene, methanol, ethanol, and butanol, and a 
number of homogeneous solutions of these fuels in different propor- 
tions. Results were interpreted by use of an asymptotic theory in 
the limit for a large value for the activation energy characterizing 
the gas-phase chemical reaction between each component of the 
fuel in the fuel solution and the oxidizer when compared with the 
thermal energy in the flame. The theory on the reactivities of hy- 
drocarbon-fuel solutions was evaluated by this method. Results 
show that methanol is more reactive than ethanol or butanol. Re- 
sults on pure fuels show that toluene is less reactive than heptane, 
ethanol, butanol, and methanol. The reactivity of a fuel solution 
containing heptane and toluene was observed to increase with in- 
creasing proportion of methanol. 


1045 (PB—86-222783/XAB) Mechanisms and reaction 
dynamics related to methane combustion: lean no-seeded 
flames. Final report, March 1985-June 1986. Zabielski, M.F. 
(United Technologies Research Center, East Hartford, CT 
(USA)). 20 Mar 1986. 29p. NTIS, PC A03/MF AO1. 
Measurements were taken on lean (phi=0.92) CH,/O2/Ar 
flames seeded with NO in the concentrations from 800 ppm to 
2.0%. The flames were run at 35 torr (4.7 kPa) to extend the reac- 
tion zones. With the extended reaction zone, the flames were 
probed with a molecular-beam sampling mass spectrometer. Con- 
centration profiles of major species, radicals, and NO were deter- 
mined. Temperature profiles were measured with Ir/Ir-Rh minia- 
ture thermocouples. In addition, N2 was added to one flame; and, 
the removal of NO was determined from the ratio of the NO spec- 
tral intensity at mass 30 to the Ar spectral intensity at mass 40. The 
analysis of the mass spectral data indicated that the rate of NO re- 
moval is a first-order process. The data obtained with the seeded 
NO concentration varied from 1000 ppm to 2% indicated under 
these conditions that the NO removal was typically 15%. In the 
Ar/N2 diluted flame, the onset of NO decay was observed. A dis- 
cussion on the lean reburn method for NOx control is given. 










1046 Formulation of spray combustion models: resolu- 
tion compared to droplet spacing. Siri 0, W.A. (Depart- 
ment of Mechanical Engineering, University of California, 
Irvine, CA 92717). Journal of Heat Transfer; 108: No. 3, 
633-639(Aug 1986). 

Formulations of the governing equations for burning air/fuel 
spray mixtures are discussed. The subsystem of equations describing 
liquid properties is formulated in three ways: Eulerian 
Lagrangian description, and probabilistic or distribution function 
description. The relationships among these approaches and the rela- 
tive advantages and disadvantages are discussed. The reduction of 
numerical error, the ability to resolve multivalued solutions, and 
the ability to achieve resolution a scale smaller than droplet spacing 
lead to a preference of the Lagrangian method over the Eulerian 
method. However, when resolution is desired on a scale smaller 
than the average droplet spacing, the location of each droplet is 
known only in a statistical manner. The advantages of a probabilis- 
tic formulation in this case are evaluated. 


1047 Reply to Kansa’s remarks on the 
ICE-like schemes for combustion 

Dukowicz, J.K. 
of Computational Physics; 49: No. 2, 349-350(Feb 1983). 

A recent article by Kansa contains some misleading state- 
ments about the APACHE code and about the suitability of ICE- 
like schemes for combustion problems with large chemical heat re- 
lease. The authors hope the following comments will serve to cor- 
rect any misconceptions that may have resulted. 7 references. 
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1048 (BDX—613-3580) Symbolic representation of man- 
features for an automated process planning 

Hummel, K.E.; Brooks, S.L. (Allied Corp., Kansas City, 
MO (USA). Bendix Kansas City Div.). Oct ’1986. Contract 
AC04-76DP00613. 13p. (CONF-861211—12). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000817. 

From American Society of Mechanical Engineers winter 
—— CA, USA (7 Dec 1986). 

the manufacturing environment, process planning can be 

defined as the act of preparing a detailed plan for the production of 
a part or assembly. The selection and sequencing of operations nec- 
essary to transform the raw material into a finished part is its pri- 
mary objective. An expert system, XCUT, is currently being devel- 
oped at Allied Corporation, Bendix Kansas City Division (BXC), 
which will generate process plans for the production of machined 
piece-parts given a feature-based part description. The input to this 
system will represent each part as a collection of manufacturing 
features where each feature is a region of the part which has some 
degree of manufacturing significance. Each feature is characterized 
as a structural entity; whose attributes specify lower-level topology, 
geometry, or tolerance information. This paper introduces a struc- 
ture for representing features in the XCUT system using symbolic 
and object-oriented programming techniques. 


1049 (EGG-M—20486) Results of research on welding 
research, Shaw, C.B. Jr. (EG and G Idaho, Inc., Idaho Falls 
(USA)). May 1986. Contract AC07-761D01570. 4p. (CONF- 
860594—11). NTIS, PC A02. File Number DE87 34. 

From ASM international trends in welding research meeting; 
Gatlinburg, TN, USA (18 May 1986). 

Welding research is widely pursued and adequately funded 
in many quarters of the world. It is highly interdisciplinary in 
nature, which may account in part for the widespread desire for co- 
operation among institutions in its pursuit and in the reporting of 
results. National and international research seminars on specialized 
topics within the field are perceived as highly valuable. While most 
organizations report practicing some form of research cooperation, 
more needs for cooperation are perceived than are being addressed. 
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1050 (SAND—86-0287C) Land navigation Demonstra- 
tion Vehicle with a color map display for tactical use. Nava, 
E.J.; Creel, E.E.; Fellerhoff, J.R.; Martinez, S.D. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 16p. (CONF-861166—1). NTIS, PC A02. 
File Number DE86014366. 

From Position location and navigation symposium; Las 
wens NV, USA (4 Nov 1986). 

A Land navigation Demonstration Vehicle (LDV) has been 
assembled which fully automates the navigation task and provides 
the operator with a color map display derived from Digital Terrain 
Elevation Data (DTED). The system relieves the operator of the 
burdens associated with the tactical use of paper maps by providing 
accurate 3-dimensional position information using a strapdown iner- 
tial navigation platform aided by the Sandia Inertial Terrain Aided 
Navigation algorithm (SITAN). The map display and navigation in- 
struments consist of a multi-processor SANDia Aerospace Comput- 
er (SANDAC) and a commercial Image Processing System (IPS). 
These interactive devices allow real-time map annotation and cor- 
rections of vehicle position errors. 7 refs., 9 figs., 1 tab. 


1051 (SAND—86-1174C) System a. = 
nonlinear random vibration. Paez, T.L.; woe 
(Sandia National Labs., Albuquerque, NM (USA)) 1986 
Contract AC04-76DP00789. 8p. (CONF-8610140—4). 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE87000979. 

From 57. shock and vibration symposium; New Orleans, 
LA, USA (14 Oct 1986). 

Linear structural models are frequently used for structural 
system characterization and analysis. In most situations they can 
provide satisfactory results, but under some circumstances they are 
insufficient for system definition. The present investigation proposes 
a model for nonlinear structure characterization, and demonstrates 
how the functions describing the model can be identified using a 
random vibration experiment. Further, it is shown that the model is 
sufficient to completely characterize the stationary random vibra- 
tion response of a structure that has a harmonic frequency generat- 
ing form of nonlinearity. An analytical example is presented to 
demonstrate the plausibility of the model. 


1052 (SAND—86-2415C) System identification methods 
using an algebraic approach, Cadzow, J.A.; Chen, S.C.; Sol- 
omon, O.M. (Arizona State Univ., Tempe (USA); Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 5p. (CONF-861184—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87001416. 


From 3. IEEE Acoustics, Speech, and Signal Processing So-. 


ciety workshop on spectrum estimation and modeling; Boston, MA, 
USA (17 Nov 1986). 

In a standard approach to system identification, a pair of sig- 
nals are observed over a finite time interval and it is desired to de- 
termine whether there exists a meaningful linear relationship be- 
tween the two signals. If a linear relationship is deemed to exist, it 
is then desired to assign values to the parameters of a linear para- 
metric model so that a high degree of compatibility with the ob- 
served signal pair is achieved. This linear parametric model is 
chosen by the investigator and usually reflects the dynamics be- 
lieved to characterize the underlying process being studied. In this 
paper, the standard least squares method and two algebraically 
structured methods recently developed by the authors are examined 
and their comparative performances are empirically tested. It is 
found that the procedure designated as the “near null space 
method” outperforms both the classical “least squares method” and 
the “correlation coefficient method.” 


1053 (SAND—86-8218) Evaluation of GTA tube welding 
techniques. Marburger, S.J. (Sandia National Labs., Liver- 
more, CA (USA)). Oct 1986. Contract AC04-76DR00789. 
27p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE87001664. 

In this study, various tube weld joint designs are evaluated 
for use with manual welding techniques and automatic tube weld- 
ing heads. Manual welds were made with three joint types: square 
butt with no filler metal addition, square butt with manual filler 
wire addition, and square butt with tube weld fittings designed for 
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use with automatic tube welding heads. Automatic welding was 
conducted using procedures for three joint types: square butt with 
no filler wire addition, square butt with type "C” tube weld fittings, 
and square butt with type “P” tube weld fittings. While tube welds 
of good quality can be made without using automatic welding 
equipment, the welder must be highly skilled and practiced. Auto- 
matic tube welding equipment drastically reduces the level of skill 
required of the welding operator. Further skill reductions can be 
made when tube weld fittings designed for use with automatic 
equipment are used. The fittings provide a means for accurate posi- 
tioning of the tube ends. In the case of the type “P” fitting, mecha- 
nized welding heads are automatically positioned by a special locat- 
ing rib on the fitting. Fittings also simplify manual welding proce- 
dures with the tube end alignment feature. This is particulary ad- 
vantageous in limited access situations where visibility is restricted. 


P.E.; Strait, R.S.; Didwall, E.M. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Aug 1986. Contract W-7405-ENG- 
48. 83p. NTIS, A05/MF A0O1; 1; GPO Dep. File 
Number DE87000945. 

Deep underground basing of an ICBM facility improves its 
survivability. The deep basing concept relies on the thick rock 
overburden to provide it with an “earth shield” to absorb any 
Soviet nuclear attack. However, this basing scheme complicates the 
problem of how communication is maintained between the deep 
base facility and higher authority in a post-attack environment. This 
report addresses the identification of what communication links be- 
tween the underground facility and the surface will be operational 
in a post-attack environment and will meet the communication re- 
quirements of the ICBM deep base. This problem is difficult and 
complex because of the inability of conventional communications 
systems to survive and the lack of information about newer systems 
designed for survival. In addition, there are significant uncertainties 
concerning nuclear weapons effects, shock propagation, and the in- 
fluence of geological parameters. There are numerous communica- 
tion options for the deep base. In general, these options can be 
characterized by three general types: proliferated, hardened surface 
antennas; through-the-earth communications; and reconstituted 
communications, of which the rapid bore-out option is a specific 
case. Many of the potential options are costly and incorporate 
many new and untested technologies. The identification of the pre- 
ferred option or combination of options is an important step in the 
deep basing communication system design and could affect overall 
facility design in terms of basing location, geometry, support sys- 
tems, and cost. 35 refs., 21 figs., 7 tabs. 


(UCID—20890) Service manual for the 

_ temperature control system for the NC shop. Hansen, 
H.; Carpenter, E. (Lawrence Livermore National Lab., CA 
(USA)). 27 Jan 1986. Contract W-7405-ENG-48. 7Ip. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87001336. 
This manual is intended to serve as a guide to the persons 
responsible for the maintenance of the computer-based temperature 
control system in the NC shop. It provides a description of the 
functions of the system, its components and gives general methods 
for troubleshooting common problems which sometimes arise 
during the operation of the system. The manual covers both elec- 
tronic/software topics as well as HVAC/mechanical topics, since 

the system uses components from both domains. 


1056 (UCRL—15845) Response of a free circular plate 
to a central transverse load. Hutchinson, J.R. (California 
Univ., Davis (USA). Dept. of Civil Engineering). 1 Oct 
1986. Contract W-7405-ENG-48. 117p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE87001362. 

The axisymmetric response due to a point source at the 
center of a free circular plate is found. The forcing function is con- 
sidered as both an impulsive load and as a sinusoidal load. The re- 
sponse is found by modal superposition of up to five hundred 
modes generated by the Pickett plate theory. The purpose of this 
report is to evaluate the response using large number of highly ac- 
curate modes, and to determine if such a large number of modes 
must be considered in problems involving the use of control sys- 
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tems designed to operate at high frequencies in space applications. 
Because of the application, unusually low damping values are 
chosen. It is shown that for the impulsive loading between four 
hundred and five hundred modes are required to produce a correct 
wave response when no damping is considered, but that only one 
hundred modes are sufficient when one percent of critical damping 
is considered. For steady state response it is shown that the re- 
sponse at the higher frequencies is highly localized. That is, the re- 
sponse is much greater at the point of application of the force than 
at any other point. Also, for increased damping this localization be- 
comes more pronounced. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 158, 160, 878, 1222, 2944, 3136, 3138, 3232 


1057 (AD-A—170086/3/XAB) Superconductive con- 
volver with junction ring mixers. Reible, S.A. (Massachusetts 
Inst. of Tech., Lexington (USA). Lincoln Lab.). Mar 1985. 
5p. (MS—6642). NTIS, PC A02/MF A011. 

A superconductive convolver with tunnel-junction ring 
mixers was developed and demonstrated as a programmable 
matched filter for near 1-GHz-bandwidth chirped waveforms. A 
low-loss, 14-ns-long superconductive striplines circuit provides tem- 
porary storage and relative shifting of signal and reference wave- 
forms. These waveforms are sampled by 25 proximity tap pairs and 
local multiplication is performed by 25 junction ring mixers. Two 
short transmission lines coherently sum the local products and de- 
liver the convolution output. The output power level of the con- 
volver was increased 18 dB by the incorporation of ring mixers and 
other output circuit improvements. These mixers employ series 
arrays of niobium/niobium oxide/lead junctions driven by delay- 
line taps in a quasi-balanced manner. The ring mixer provides 
higher-output power levels (to -58 dBm), improved suppression of 
undesired mixing products and higher if impedances than did the 
single-junction mixers used in the previous device. 


Manipulator 
testing program. Draper, J.V.; Handel, S.J.; Sundstrom, E.; 
Herndon, J.N.; Fujita, Y.; Maeda, M. (Oak Ridge National 
Lab., TN (USA); Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki (Japan). Tokai Works). 1986. 
Contract AC05-840R21400. 12p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87000358. 
From American Nuclear Society and Atomic Industrial 
Forum Peg meeting; Washington, DC, USA (16 Nov 1986). 
Manipulator Comparative Testing Program examined 
differences among manipulator systems from the United States and 
Japan. The manipulator systems included the Meidensha BILARM 
83A, the Model M-2 of Central Research Laboratories Division of 
Sargent Industries (CRL), and the GCA Corporation PaR Systems 
Model 6000. The site of testing was the Remote Operations Mainte- 
nance Demonstration (ROMD) facility, operated by the Fuel Recy- 
cle Division in the Consolidated Fuel Reprocessing Program at the 
Oak Ridge National Laboratory (ORNL). In all stages of testing, 
operators using the CRL Model M-2 manipulator had consistently 
lower times to completion and error rates than they did using other 
machines. Performance was second best with the Meidensha 
BILARM 83A in master-slave mode. Performance with the 
BILARM in switchbox mode and the PaR 6000 manipulator was 
approximately equivalent in terms of criteria recorded in testing. 
These data show no impact of force reflection on task performance. 


1059 (CONF-861102—24) High-definition television 


evaluation for remote handling task Fujita, Y.; 
Omori, E.; Hayashi, S.; Dra 


1058 (CONF-861102—23) comparative 


performance. 

t : per, J.V.; Herndon, J.N. (Oak 
Ridge National Lab., TN (USA). Fuel Recycle Div.; Power 
Reactor and Nuclear Fuel Development Corp., Tokai, Ibar- 
aki (Japan). Tokai Works). 1986. Contract ACO05- 
840R21400. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000395. 

From American Nuclear Society and Atomic Industrial 
Forum eat — Washington, DC, USA (16 Nov 198 

paper 


escribes experiments designed to ies the 


impact of HDTV on the performance of typical remote tasks. The 
experiments described in this paper compared the performance of 


four operators using HDTV with their performance while using 
other television systems. The experiments included four television 
systems: (1) high-definition color television, (2) high-definition mon- 
ochromatic television, (3) standard-resolution monochromatic tele- 
vision, and (4) standard-resolution stereoscopic monochromatic tel- 
evision. The stereo system accomplished stereoscopy by displaying 
two cross-polarized images, one reflected by a half-silvered mirror 
and one seen through the mirror. Observers wore a pair of glasses 
with cross-polarized lenses so that the left eye received only the 
view from the left camera and the right eye received only the view 
from the right camera. 


1060 (GAT-T—3381) Evaluation of metal bellows brand 
pumps to replace B-4 style pumps. Neely, R.S. (Goodyear 
Atomic Corp., Piketon, OH (USA). Process Equipment 
Technology Dept.). 20 Jun 1986. Contract ACO05- 
76OR00001. 22p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86014695. 

An evaluation of several models of Metal Bellows brand gas 
transfer pumps is presented. One of the models is reported to be a 
suitable replacement for the B-4 style pump. Advantages cited for 
the Metal Bellows pump are: There is immediate availability, in- 
cluding availability of repair parts. No oil is required. It has direct 
drive (i.e. no belts), double bellows containment and a bellows leak 
alarm feature. 


1061 (JAERI-M—85-002) Nuclear criticality safety of 
fuel element storage for upgraded research reactor JRR-3. 
Tsuruta, Harumichi; Iwasaki, Junichi; Ichikawa, Hiroki. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Feb 1985. 73p. (In Japanese). NTIS 

S Sales Only), PC A04/MF AOl. File Number 
DE86704264. 

Criticality aspects of storing 20 % enriched U Alsub(x) - Al 
fuel elements were evaluated for the upgraded research reactor 
JRR-3. Criticality calculations were carried out as a function of the 
number of fuel elements, lattice pitch, and water density in the 
moderator. The effects of neutron absorbers on neutron multiplica- 
tion were also examined for storage arrays of the fuel element. Re- 
sults show that the arrays in the storage rac is proposed for the 
JRR-3 are subcritical enough. The fuel elements can be safely 
stored against any possible storage circumstances. The obtained 
data are presented in a form in which interpolation may be made to 
estimate the neutron multiplication factor of any element storage 
configulations of the fuel elements of the JRR-3. 


1062 (NP—7750064) Fraunhofer-Institut fuer Produk- 
tionsanlagen und Konstruktionstechnik. Annual report 1983. 
(Fraunhofer-Gesellschaft zur Foerderung der Angewandten 
Forschung e.V., Berlin (Germany, F.R.). Inst. fuer Produk- 
tionsanlagen und Konstruktionstechnik (IPK)). 1983. 127p. 
(In German). NTIS (US Sales Only), PC A07/MF AO1. 
File Number DE87750064. 

The annual report contains information on the compart- 
ments: Production plants, design technique and computer-aided 
manufacturing. From the three chapters of this report no further 
separate abstracts were prepared. (HBR). 


1063 (ORNL—6275) Drop tests of the Three Mile 
Island knockout canister. Box, W.D.; Aaron, W.S.; Shap- 
pert, L.B.; Childress, P.C.; Quinn, G.J.; Smith, J.V. (Oak 
Ridge National Lab., TN (USA)). Sep 1986. Contract 
A 840R21400. 103p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. File Number DE87001581. 

A type of Three Mile Island Unit 2 (TMI-2) defueling canis- 
ter, called a “knockout” canister, was subjected to a series of drop 
tests at the Oak Ridge National Laboratory’s Drop Test Facility. 
These tests were designed to confirm the structural integrity of in- 
ternal fixed neutron poisons in support of a request for NRC licens- 
ing of this type of canister for the shipment of TMI-2 reactor fuel 
debris to the Idaho National Engineering Laboratory (INEL) for 
the Core Examination R & D Program. Work conducted at the 
Oak Ridge National Laboratory included (1) precise physical meas- 
urements of the internal poison rod configuration before assembly, 
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(2) canister assembly and welding, (3) nondestructive examination 
(an initial hydrostatic pressure test and an x-ray profile of the inter- 
nals before and after each drop test), (4) addition of a simulated fuel 
load, (5) instrumentation of the canister for each drop test, (6) fabri- 
cation of a cask simulation vessel with a developed and tested foam 
impact limiter, (7) use of refrigeration facilities to cool the canister 
to well below freezing prior to three of the drops, (8) recording the 
drop test with still, high-speed, and normal-speed photography, (9) 
recording the accelerometer measurements during impact, (10) dis- 
assembly and post-test examination with precise physical measure- 
ments, and (11) preparation of the final report. 


1064 (RISO-R—532) On-site test of filters in nuclear 
facilities using radioactive sodium chloride (?“Na)-aerosol and 
methyl iodide (**'1). Heidam, N.Z.; Hansen, K.A.; Fenger, 

; Flyger, H. (Risoe National Lab., Roskilde (Denmark). 
Feb 1986. 43p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86752927. 

The nuclear facilities at Risoe National Laboratory are 
equipped with high-efficiency filters to protect the environment 
from routine or accidental releases of radioactive material. The 
filter efficiency must be tested regularly and a method for on-site 
control is described. It is based on injection of a radioactive sample 
in the filter duct, followed by sampling before and after the filter. 
HEPA-filters are tested with a **NaCl-aerosol and charcoal filters 
with 14ICHs. Normally samples of 1 mCi are used. Penetrations (1 
- efficiency) can be determined with a relative uncertainty of 10- 
15%. 


1065 (SAND—86-1226C) Spectral density estimates of 
quantized random vibration data. Baca, T.J. (Sandia 
National Labs., Albuquerque, NM (USA)). Oct 1986. Con- 
tract AC04-76DP007 9. 1lp. (CONF-8610140—3). NTIS, 
PC A02/MF AO1; 1; GPO Bep. File Number DE87000459. 
From 57. shock and vibration symposium; New Orleans, 

LA, USA (14 Oct 1986). 
The measurement of random vibration environments during 

flight testing of aerospace vehicles is usually accomplished by 
broadcasting analog signals via telemetery from the flight vehicle to 
a receiving station on the ground. At Sandia National Laboratories, 
digital telemetry systems are becoming attractive alternatives to tra- 
ditional analog systems because they eliminate transmission noise 
and make more efficient use of telemetry handwidth. A crucial de- 
cision must be made during the design of a digital telemetry system 
regarding the minimum number of bits in the word representing the 
digitized vibration signal. Utilizing fewer bits increases quantizing 
error but allows a greater number of measurement channels to be 
handled by the telemetry system. The objective of this paper is to 
the effect of low quantizing rates on auto-spectral density 
(ASD) estimates made on random vibration data. A 4-bit quantiza- 
tion scheme was evaluated by comparing the time histories and 
ASD estimates of the 4-bit data with those of the original data and 
an 8-bit version of the data. Three different types of random data 
were used for the comparison: (1) bandlimited white noise; (2) nar- 
rowband random; and (3) actual random vibration data obtained 
from an actual flight test utilizing a telemetry system. The study re- 
veals that surprisingly accurate ASD estimates made using 4bit 
data retain both the amplitude and frequency characteristics of the 
ASD of the original data. A simple reconstruction technique is in- 
troduced which makes the 4-bit quantized time history look more 


1066 (UCRL—94649) Analytical model for the —— 
resistivity of electrically-exploded conductors. 
(Lawrence Livermore National Lab., CA (USA)). 10 ‘oe 
1986. Contract W-7405-ENG-48. Op. (CONF-861230—2). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE87001411. 

From 13. symposium on explosives and pyrotechnics; Hilton 
Head 5 toe a 2 Dec 1986). 

for the dynamic resistivity of an exploding 

Me... anor many difficulties. An electrically-exploded con- 
ductor undergoes significant hydrodynamic expansion as it is 
heated. Resistivity is a function of both the temperature and density 
of a conductor and realistic models for resistivity over the range of 
parameter space experienced by an exploding conductor are quite 
complex. See for example, the model of Lee and More (1984). Cal- 
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culation of the hydrodynamic expansion of the conductor during 
and subsequent to the explosion is likewise dependent on detailed 
knowledge of the equation of state for the conductor in a range 
where few experimental data exist. A further complication is the 
strong magnetic field which couples the hydrodynamic expansion 
to the currents flowing in the expanding material. In spite of the 
difficulties, progress is being made on detailed modeling of fuses 
and exploding conductors (Lidemuth and co-workers, 1985). A sim- 
pler approach has proved to be quite useful for modeling the elec- 
trical behavior of exploding bridgewire and slapper detonators and 
for modeling the explosionss of large conductors exploded with 
large capacitor banks. In the work described here, a simple, empiri- 
cal model was developed which can be expressed as a closed-form 
algebraic expression involving four parameters. This model has 
been used in a computer code which will calculate the burst times 
and burst currents for up to 15 conductors exploded in series in a 
capacitor-discharge circuit. 


1067 Sample-rotation mechanism for an ultralow-tem- 
perature cryostat. Roach, P.R.; Hilleke, R.O. (Materials Sci- 
ence Division, Argonne National Laboratory, Argonne, Illi- 
nois 60439). Review of Scientific Instruments; 57: No. 12, 
3125-3126(Dec 1986). Contract W-31-109-ENG-38. 

We have developed a mechanism for precisely rotating the 
nuclear demagnetization stage and sample attached to it through an 
angle of up to 60° while keeping the temperature below 100 mK. 


bo _MIT 12 TESLA coil experimental results. Hoenig, 
J.V.; Steeves, M.M. (MIT, —— 

) PP 151-158 of Advances in cryogenic 
VoL 3 Fast, R.W. New York, NY; Plenum Press (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The MIT 12 rene ma coil was fabricated using a 486-strand 
bronze-matrix NbsSn, JBK-75 superalloy sheathed Internally 
Cooled Cabled Superconductor (ICCS). The rectangularly shaped 
ICCS conductor was wound into three double pancakes prior to a 
six-day reaction (4 days at 700°C followed by 2 days at 730°C). 
Prior to installation in the High Field Test Facility (HFTF) at 
LLNL the three subcoils were insulated and epoxy potted. With 
the HFTF providing a 9 T background field, the test coil was used 
to raise the central field up to 12 T. Measurements of critical cur- 
rent are reported for fields in the 11 to 12 T range for temperatures 
of 4.2, 5.2 and 7.5 K with supercritical as well as 1 atm, two-phase 
internal helium. Steady-state, inductively heated as well as quench 
induced operations are described. 


1069 Acoustic emission diagnostic & monitoring tech- 
niques for superconducting magnets. Tsukamoto, O.; Iwasa, 
Y. (Yokohama National Univ., Yokohama). pp 259-268 of 
Advances in cryogenic engin Vol. 31. Fast, R.W. 
New York, NY; Plenum Press ti98e (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Acoustic emission (AE) diagnostic and monitoring tech- 
niques have proven powerful in identifying and understanding 
causes that affect the performance of superconducting magnets. 
This paper reviews our recent progress in this area, focusing in the 
applications to: 1) quench source identification, 2) disturbance 
energy quantification, 3) normal-zone detection, 4) strained NbsSn 
wires, and 5) electric arc detection. Future directions of research 
needed to achieve better reliablity are briefly discussed. 


1070 Mechanical performance of superconducting cables 
subject to cyclic stresses. Rezza, P.; Hoenig, M.O.; Iwasa, 
Y.; Steeves, M.M. (MIT, Cambridge, MA). pp 333-340 of 
Advances in cryogenic engin : Vol. 31. Fast, R.W. 
New York, NY; Plenum Press (198 . (CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
Mechanical properties of internally-cooled cabled, supercon- 
ductor (ICCS) under cyclic loading were investigated. Conductor 
strand motion due to the inherent lack of internal strand support in 
an ICCS, coupled with the strain sensitivity of NbsSn, could lead 
to premature failure of the NbsSn superconductor. A two-step ap- 
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proach was used to study this phenomenon. First, two small test 
coils were non-inductively wound with 27-strand NbTi ICCS of 
64% and 32% void fractions respectively. The coils were subjected 
to cyclic Lorentz forces and monitored for strand motion using a 
voltage transient/acoustic emission technique. Motion-induced volt- 
age transients were observed in the 64% test coil and no voltage 
transients were observed in the 32% test coil. The second step in- 
volved subjecting test coils wound with 58% and 36% void frac- 
tion 27-strand NbsSn ICCS to cyclic Lorentz forces. After 100 
cycles, the 58% test coil showed a 24% degradation in critical cur- 
rent with no further degradation; the 36% test coil showed no deg- 
radation after 750 cycles of testing. 


1071 Quench energies of potted magnets, III. Dresner, 
L. (Oak Ridge National Lab., Oak Ridge, TN). pp 365-373 
of Advances in cryogenic engineering: Vol. 31. Fast, R.W. 
New York, NY; Plenum Press (1986). (CONF- 850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Several different formulas have been proposed for estimating 
quench energies of potted magnets. These formulas, although based 
on plausible approximations, disagree with one another by factors 
of 2 to 6. By the use of maximum and minimum principles for the 
heat balance equation, it has been possible to determine whether 
each estimate is an upper or lower bound. 


1072 Channel heat transfer in He I - steady state orien- 
tation dependence. Chen, Z.; Van Sciver, S.W. (Univ. of 
Wisconsin, Madison, WI). pp 431-438 of Advances in cryo- 
genic engineering: Vol. 31. Fast, R.W. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Experimental investigations of liquid. helium heat transfer 
from a channel configuration are reported. Four model test sections 
are constructed each consisting of a rectangular cross section chan- 
nel 127 mm in length and 12.7 mm wide with an narrow gap of 
dimension 0.5, 1, 2 and 3 mm respectively. The channels are open 
at both ends to permit natural circulation of the helium coolant. 
Variables within the experiment include bath temperature and chan- 
nel orientation. Values for the peak heat flux are compared to avail- 
able correlations. An empirical fit to the angular dependence of the 
peak heat flux is suggested. 


1073 Steady state forced convection heat transfer in He 
Il. Kashani, A.; Van Sciver, S.W. (Univ. of Wisconsin, 
Madison, WI). pp 489-498 of Advances in cryogenic engi- 
neering: Vol. 31. Fast, R.W. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A study of forced convection heat "transfer in superfluid 
helium (He I]) is initiated to better understand the physical behav- 
ior of this process and to compare it with the more familiar He II 
heat transfer mechanism of internal convection. An experimental as- 
sembly is designed to achieve fluid flow by a motor-driven hydrau- 
lic pump which utilizes two stainless steel bellows. Each bellows is 
connected to one end of a copper tube, 3 mm in diameter and 2 m 
long. The system allows measurements of one dimensional heat and 
mass transfer where the measured quantities include: temperature 
profiie and pressure drop. The variable quantities are the helium 
bath temperature, flow velocity and heat input. The helium bath is 
held at 1.8 K and under saturation pressure. The flow tube is 
heated at the middle and the flow velocity is varied up to 97 cm/s. 
The helium pressure is monitored at both ends of the tube and a 
friction factor is estimated for He II. Temperature measurements 
are made at seven evenly spaced locations along the tube. The ex- 
perimental temperature profile is compared with a numerical solu- 
tion of an analytical model developed for the problem under study. 


1074 Two phase cooling for superconducting magnets. 
Eberhard, P.H.; Gibson, G.A.; Green, M.A.; Ross, R.R.; 
Smits, R.G. (Univ. of California, Berkeley, CA). pp 709-714 
of Advances in cryogenic engineering: Vol. 31. Fast, R.W. 
New York, NY; Plenum Press (1986). (CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
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Comments on the use of two phase helium in a closed circuit 
tubular cooling system and some results obtained with the TPC su- 
perconducting magnet are given. Theoretical arguments and experi- 
mental evidence are given against a previously suggested method to 
determine helium two phase flow regimes. Two methods to reduce 
pressure in the magnet cooling tubes during quenches are discussed; 
1) lowering the density of helium in the magnet cooling tubes and 
2) proper location of pressure relief valves. Some techniques used 
to protect the refrigerator from too much cold return gas are also 
mentioned. 


1075 Experimental results on a low-temperature magnet- 
ic refrigerator. Barclay, J.A.; Candler, R.J.; Harkleroad, 
O.D.; Overton, W.C.; Stewart, W.F. (Los Alamos National 
Lab., Los Alamos, NM). pp 743-752 of Advances in cryo- 
genic engineering: Vol. 31. Fast, R.W. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A Carnot-cycle magnetic refrigerator has been designed, 
built, and tested in the temperature range of about 4 K to about 15 
K. Gadolinium gallium garnet in the rim of a wheel is the refriger- 
ant. The wheel rim rotates through a gap between two supercon- 
ducting Helmholtz coils that produce a magnetic field of up to 6 T. 
Helium gas is used as the heat-transfer fluid in the hot and cold re- 
gions of the wheel. The refrigerator performance has been meas- 
ured in an open-cycle flow system because no suitable low-tempera- 
ture helium gas pumps were available for closed loop circulation of 
helium gas. Over one watt of cooling power with a temperature 
span of several degrees was achieved. At low frequencies the cool- 
ing power and temperature changes of the refrigerator match the 
entropytemperature data used in the design. Problems associated 
with friction and gas mixing limit the performance at frequencies 
above about 0.1 Hz. Separate friction measurements suggest that 
gas flow control is the dominant problem that needs to be solved 
before significant improvement in refrigerator operation can be ex- 
pected. The present measured efficiency is about 20% of Carnot if 
the drive motor efficiency is ignored. With friction and other losses 
in the drive motor mechanism, the overall efficiency is about 1% of 
Carnot. 


1076 A generic pump/compressor design for circulation 
of cryogenic fluids. Jasinski, T.; Honkonen, S.C.; Sixsmith, 
H.; Stacy, W.D. (Creare Incorporated, Hanover, ie pp 
991-997 of Advances in cryogenic engineering: 
Fast, R.W. New York; Plenum Press (1986). 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

This paper describes the ‘development of a second-generation 
centrifugal circulator for cryogenic fluids. The circulator is de- 
signed to operate over a wide range of flow rate and pressure rise 
and can be used for the pumping of liquid and compression of 
vapor at temperatures down to liquid helium (4 K). The machine 
incorporates self-acting gas journal bearings, a permanent magnet 
axial thrust bearing, and a variable speed induction motor drive to 
provide for reliable, maintenance-free operation. The paper pro- 
vides design details of the pump. Calculated performance character- 
istics are also presented along with a general discussion regarding 
limitations of the present system. 
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REFER ALSO TO CITATION(S) 1200, 1400, 2136, 2699, 3108, 3156, 3190 


1077 (AD—878494/4/XAB) Focusing of apertured 
ranges. Technical report, 1 January- 
15 September 1970. Holmes, D.A. (Air Force Weapons 
Lab., Kirtland AFB, NM (USA)). Dec 1970. 39p. (AFWL- 
TR—70-146). NTIS, PC A03/MF A0O1. 

Using Fresnel diffraction integrals, calculations have been 
made of the irradiance and power distributions in the vicinity of the 
focus for Gaussian beams focused through annular apertures. The 
effect of shifting the peak of the Gaussian aperture distribution 
from the aperture center was investigated and was found to be a 
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small effect in some special cases. Caussian and sinusoidal phase dis- 
tortions of the aperture field were included in the calculations. It 
was found that these kinds of phase distortions generally reduce the 
focal plane irradiances in sometimes unpredictable ways. The nu- 
merical examples chosen for illustration should be useful in inter- 
preting future experiements to be conducted by the Air Force 
Weapons Laboratory at the Sandia Optical Range. 


1078 (AD—880492/4/XAB) Investigations of a high- 
power CO,-N>2-He electrical laser. Technical 


discharge mixing 
— ery 1970. Mansell, D.N. (Air Force 
Weapons Lab d AFB, NM Nye 1971. 25p. 
LTR Tels) NTIS. PC A02/MF A 


An experimental research program is uae that built and 
evaluated a CO: electrical-discharge mixing laser. Electrically ex- 
cited nitrogen is used to cause a population inversion in CO. by 
resonant transfer of vibrational energy after a mixing process. 
Three areas of concern are described: the electric discharge, the 
CO, mixing process, and the optical extraction of power. Continu- 
ous powers as high as 3100 watts and efficiencies of greater than 
10% are shown. 


1079 (AD-A—169526/1/XAB) Picosecond excite-and- 
probe absorption measurement of the 4T2 state nonradiative 
lifetime in ruby. Gayen, S.K.; Wang, W.B.; Petricevic, V.; 
Dorsinville, R.; Alfano, R.R. (City Coll., New York (USA). 
Inst. for Ultrafast Spectroscopy and Lasers). 1 Sep 1985. 4p. 
NTIS, PC A02, AOl. 

In a picosecond excite-and-probe absorption measurement, a 
527-nm picosecond pulse excites the 4T2 state of the Cr(3+) ion in 
ruby and a 3.4-micrometer picosecond probe pulse monitors the 
growth and decay of population in the 2E state as a function of 
pump probe delay. From the growth of population in the metasta- 
ble 2E state, an upper limit of 7 ps for the nonradiative lifetime of 
the 4T2 state is determined. 


1080 (AD-A—169694/7/XAB) Soe mirror 
reflectances with the cavity panera 
report. Kwok, M.A.; Ueunten, R.H. (Aerospace Corp., 
Segundo, CA (USA). Aerophysics Lab.). 30 Jun 1986. 0p. 
(TR—-0086(6930-01)-10). NTIS, PC A02/MF A011. 

Current work with the cavity phase shift (CAPS) method 
concentrates on hydrogen fluoride laser wavelengths between 2.6 
and 3.0 micrometers. This method and continued advancements in 
experimental techniques are described. With use of a cavity dither 
the accuracy of reflectance measurements was improved over pre- 
vious work to + or - 0.0004 for reflectances around 0.995. Results 
of measurements on dielectric-coated elements are reported, as are 
studies on metallic monolayers placed on nontransmitting sub- 
pr The required CAPS configuration in these cases is a three- 

t that permits angle of incidence variation. In 
thie 2 ani the CAPS method becomes a technique for verifying the 
quality of optical coatings on particular resonator designs. 


1081 (AD-A—169781/2/XAB) Iodine monofluoride 
energy-transfer studies. Final report, 13 June 1983-31 Octo- 
ber 1984, Pritt, A.T. (Rockwell International Corp., Thou- 
sand Oaks, CA (USA). Science Center). Jun 1986. 77p. 
(SC—5366.51FR). NTIS, PC A05/MF AO1. 
Electronic-to-electronic (E-E) energy transfer from NF(b su- 
perscript 1 sigma +) to IF(X superscript 1 sigma +), producing 
IF(B superscript 3 Pi(O+)), was investigated using both spatially 
resolved data from a chemiluminescence flow tube apparatus and 
temporarily resolved data following pulsed excitation in a flow 
tube. The b superscript 1 sigma + state of NF was generated by 
the F-HN3 reaction under steady-state flow tube conditions and by 
the NF(a superscript 1 delta)+I* pooling reaction for the temporal- 
ly resolved studies. Results of this study show that the source of 
IF(B superscript 3 Pi(O+)) in these chemiluminescence reactions 
stems from E-E energy transfer, that the rate of the transfer reac- 
tion depends strongly on the vibrational distribution in the ground 
state of IF, that the rate is independent of the vibrational distribu- 
tion in the NF(b superscript 1 sigma +), and that the efficiency of 
the transfer rate is greater than 20%. The rate constant for the E-E 
energy transfer was measured to be 1.5 + or - 0.2 x 10 to the -11 
power cc/molecule/s for an IF(x superscript 1 sigma +) vibration- 
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al distribution corresponding to 800 K. These results are explained 
in terms of an energy-transfer mechanism requiring that the individ- 
ual state-to-state rates are proportional to the probabilities associat- 
ed with vertical transitions. 


(AD-A—169865/3/XAB) Radio-frequency Stark 
canihaet qxthte enlaandt ekdhanel tesa, Gaeed, Hibs 
DeLucia, F.C. (Duke Univ., Durham, NC (USA). Dept. of 
Physics). May 1985. 4p. NTIS, PC A02/MF A011. 

The authors directly monitored the rf Stark-field-induced 
splitting of the gain profile of the 1222 micrometer *CHsF optical- 
ly pumped far-infrared (OPFIR) laser transition. The resulting data 
are found to be in good agreement with ac Stark theory. Compari- 
sons with dc Stark tuning techniques shows that the rf Stark effect 
possesses a number of attractive attributes for frequency tuning cw 
OPFIR lasers, including significant increases in the tuning range 
and straightforward implementation. 


1083 (AD-A—169890/1/XAB) Novel method for the 
calculation of Cherenkov free-electron-laser gain. Johnson; 
Walsh, J.E. (Duke Univ., Durham, NC (USA). Dept. of 
Physics). May 1986. 6p. NTIS, PC A02/MF AOl. 

Cherenkov free electron laser gain has been calculated in a 
number of ways by many authors. Often, the method employed de- 
pends upon the operational regime, either single-particle or collec- 
tive. A technique is presented here that is largely regime independ- 
ent and offers an intuitive picture of the stimulated-emission mecha- 
nism. The technique employs the averaged Lagrangian, and the 
reader is referred to Whitham for a more-thorough discussion of 
that method. 


1084 (AD-A—169917/2/XAB) Metal-grating far-infra- 
red free-electron lasers. Walsh, J.E.; Buller, T.L.; Johnson; 
Dattoli; Ciocci. (Dartmouth Coll., Hanover, NH (USA). 
Dept. of Physics and Astronomy). Jul 1985. 6p. NTIS, PC 
A02/MF AO1. 

The general characteristics of grating-based free electron 
lasers are established, and the beam-resonator parameters needed 
for operation at far-infrared wavelengths are discussed. 


1085 (AD-A—169960/2/XAB) Optical pumping of high- 
power lasers with an array of plasma pinches. Final report, 1 
November 1981-31 October 1984, Kim, K.K. (Illinois Univ., 
Urbana (USA). Charged Particle Research Lab.). 1 Apr 
1986. 31p. NTIS, PC A03/MF AOl1. 

Two dense plasma focus systems, the hypocycloidal pinch 
and the Mather type were investigated as the potential excitation 
light sources for high-energy, short-wavelength lasers. Using the 
hypocycloidal pinch (HCP), extensive lasing experiments were suc- 
cessfully performed, for the first time, on organic dyes producing 
results indicative of the capabilities and limitations the HCP system 
as an optical pump. A proof of principle lasing experiment was also 
performed for the first time using the Mather type dense plasma 
focus (MDPF) successessfully. Results thus fare indicate that both 
HCP and MDPF are excellent high energy, short wavelength opti- 
cal pumps and that as an optical pump, the MDPF system is more 
versatile, efficient, and powerful than the HCP system, especially in 
the short wavelength spectral region. 


1086 (AD-A—170181/2/XAB) Coherent coupling of 
diode lasers by phase conjugation. Cronin-Golomb; Yariv; 
Ury. (Ortel Corp., Alhambra, CA (USA)). 12 May 1986. 4p. 
NTIS, PC A02/MF AO1. 

Experimental demonstrations are made of the use of a pho- 
torefractive barium titanate ring passive phase conjugate mirror in 
the coherent coupling of two GaAlAs diode lasers. By cooling the 
crystal towards its tetragonal to orthorhombic phase transition, one 
is able to achieve infrared photorefractive phase conjugation with 
gain. 


1087 (DOE/ER/13448—T2) Performance report for “a 
visible tunable source”. Shih, I.F. (Hughes Aircraft Co., 
Long Beach, CA (USA). Advanced Products Lab.). Apr 
1986. Contract FG03-85ER 13448. 102p. NTIS, PC A06, 
A01; 1; GPO Dep. File Number DE87000173. 
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Progress has been made both in the theoretical understand- 
ing of the Salisbury-Smith-Purcell (SSP) radiation which arises 
when electrons scatter off of a conducting diffraction grating, and 
in the experimental verification of the theory. The model consists 
of two parts. In the first part, the radiation is assumed to arise from 
currents induced by the incident electron beam in the conducting 
grating itself. In the second part, this induced conductor current ra- 
diation is assumed to be amplified by the electron beam as it passes 
through the slow wave structure formed by the periodic space 
charge sheets above the grating. It is this amplification mechanism 
in the space above the grating which we feel can explain why dis- 
tant electrons contribute, and also why the scattering of a well col- 
limated beam from the grating is so important. Experimental verifi- 
cation includes a measure of the degree of coherence of the radi- 
ation, a measure of radiator output with beam divergence, number 
of reflected electrons, and beam thickness, and the construction of a 
resonator and subsequent measurement of resonance enhancement 
of the radiation output. 


1088 (DOE/ER/45190—T2) Fundamental properties of 
spin-polarized quantum systems. report. Silvera, I.F. 
(Harvard Univ., Cambridge, MA (USA)). 1986. Contract 
FG02-85ER45190. 8p. NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE87000095. 

Several research projects were started or matured in the past 
year. The most significant accomplishment was the construction 
and operation of a cryogenic hydrogen maser. Other research in- 
cluded an analysis of data from an earlier experiment which has led 
to a deeper understanding of doubly-polarized hydrogen. ESR ex- 
periments have given insight to the behavior of spin reversed atoms 
in a gas of H. Development of measurement cells has led to tech- 
niques for coating metallic surfaces and to be an improved ap- 
proach to the use of tunnel diodes in detector circuitry. 8 refs., 1 
fig. 


1089 (LA-UR—86-3319) Large excimer lasers for 
fusion. Jensen, R.J. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 14p. (CONF- 
8609162—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000164. 

From Society of Photo-Optical Instrumentation Engineers 
conference; Bellingham, WA, USA (14 Sep 1986). 

Important goals in DOE and DOD programs require multi- 
megajoule laser pulses. For inertial confinement fusion there is also 
a requirement to deliver the pulse in about 25 nsec with a very par- 
ticular power vs time profile - all at high overall efficiency and low 
cost per joule. After exhaustive consideration of various alterna- 
tives, our studies have shown that the most cost effective approach 
to energy scaling is to increase the size of the final amplifiers up to 
the 200 to 300 kJ level. This conclusion derives largely from the 
fact that, at a given complexity, costs increase slowly with increas- 
ing part size while output energy should increase dramatically. Ex- 
trapolations to low cost by drastic cuts in the unit cost of smaller 
devices through mass production are considered highly risky. At a 
minimum the requirement to provide, space, optics and mounts for 
such systems will remain expensive. In recent years there have been 
dramatic advances in scaling. The Los Alamos LAM has produced 
over 10 kJ in a single 1/2 nsec pulse. In this paper we explore the 
issues involved in scaling to higher energy while still maintaining 
high efficiencies. In the remainder of this paper we will discuss 
KrF laser scaling for the fusion mission. We will omit most of the 


discussion of the laser system design, but address only KrF amplifi- 
ers. 


1090 (LBL—20446) Development and application of a 
high power, broadly tunable, picosecond source. Nathel, H. 
(Lawrence Berkeley Lab., CA (USA)). Jun 1986. Contract 
AC03-76SF00098. 316p. NTIS, PC Al4/MF A01; 1; GPO 
Dep. File Number DE87000935. 

The development of pulsed, active/passive, mode-locked, 
Nd:YAG laser system is described in detail. The careful design and 
construction of the system resulted in very reliable and stable oper- 
ation. A full appreciation for the mode-locking process aided in the 
understanding of important factors that contributed to the excellent 
performance of the system, especially the implementation of active 
mode-locking. Transform-limited behavior was attained. Pulse 


shortening was discovered with pulses as short as 2 to 3 ps being 
measured. The corresponding spectral bandwidths were between 
6.0 cm™! and 6.5 cm™*. These pulses are at or near the Fourier 
transform-limit for Gaussian pulses and are the shortest pulses ever 
observed from a mode-locked Nd:YAG laser without external pulse 
compression techniques being employed. Taking advantage of the 
high peak powers attainable from the laser system, a simple third 
harmonic (355nm) pumped, single pass, traveling wave, optical 
parametric source (OPS) was constructed in order to extend the 
tunability of such a system across nearly the entire visible and near 
infrared spectral regions. The OPS was used to study the wave- 
length dependence of rotational reorientation dynamics of rhoda- 
mine 6G (R6G) in ethanolic solutions using picosecond time-re- 
solved, fluorescence depolarization techniques. It was determined 
that wavelength had no effect on the rotational reorientation dy- 
namics of the system on timescales equivalent to or much less than 
the rotational lifetime of the solute. 166 refs., 51 figs. 


1091 (PB—86-226420/XAB) Growth of Ti*: ALO; crys- 
oe ty Re coe ae ee oe 
Piet » 1 October 1982-31 March 1983. Khattak, C.P. 
(Crys tal Systems, Inc., Salem, MA (USA)). 13 Apr 1983. 
28p. (CSI—83-105). NTIS, PC A03/MF AOl1. 

The emphasis of this program was on establishing feasibility 
of growing trivalent-titanium (Ti**) doped sapphire crystals for 
laser application using the heat exchanger method (HEM). This 
was achieved by producing a 6.5-cm-diameter, 6-cm-high crystal 
with approximately 0.1 atomic percent Ti(** ) with only minor scat- 
tering centers and essentially no strain. Lasing action was observed 
in a 6-mm laser rod from this high-quality crystal. Preliminary eval- 
uation that, after heat treatment in air, TiO. precipitates are uni- 
formly dispersed in the sapphire matrix. This mechanism could 
combine the high strength and toughness for applications as a 
toughened ceramic. 


1092 (PPPL—2377) Feasibility of laser pumping with 
neutron fluxes from present-day large tokamaks. Jassby, D.L. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Aug 
1986. Contract AC02-76CH03073. 14p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000666. 

The minimum fusion-neutron flux needed to observe nuclear- 
pumped lasing with tokamaks can be reduced substantially by opti- 
mizing neutron scattering into the laser cell, located between adja- 
cent toroidal-field coils. The laser lines most readily pumped are 
probably the *He-Ne lines at 0.633 p and in the infrared, where the 
’He-Ne gas is excited by energetic ions produced in the *He(n,p)T 
reaction. These lines are expected to lase at the levels of D-T neu- 
tron flux foreseen for the TFTR in 1989 (>> 107? n/cm?/s), while 
amplification should be observable at the existing levels of D-D 
neutron flux (2 5 x 10° n/cm?/s). Lasing on the 1.73 p and 2.63 p 
transitions of Xe may be observable at the maximum expected 
levels of D-T neutron flux in TFTR enhanced by scattering. 


1093 (PPPL—2387) *He functions in tokamak-pumped 
laser systems. Jassby, D.L. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Oct 1986. Contract AC02- 
76CH03073. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000677. 

’He placed in an annular cell around a tokamak fusion gen- 
erator can convert moderated fusion neutrons to energetic ions by 
the *He(n,p)T reaction, and thereby excite gaseous lasants mixed 
with the *He while simultaneously breeding tritium. The total *He 
inventory is about 4 kg for large tokamak devices. Special configu- 
rations of toroidal-field magnets, neutron moderators and beryllium 
reflectors are required to permit nearly uniform neutron current 
into the laser cell with minimal attenuation. The annular laser radi- 
ation can be combined into a single output beam at the top of the 
tokamak. 


1094 (UCID—20493) Experimental system and compo- 
nent performance analysis. Peterman, K. (Lawrence Liver- 
more National Lab., CA (USA)). 1 Oct 1984. Contract W- 
7405-ENG-48. 46p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE87000836. 
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A prototype dye laser flow loop was constructed to flow 
test large power amplifiers in Building 169. The flow loop is de- 
signed to operate at supply pressures up to 900 psig and flow rates 
up to 250 GPM. During the initial startup of the flow loop experi- 
mental measurements were made to evaluate component and system 
performance. Three candidate dye flow loop pumps and three dif- 
ferent pulsation dampeners were tested. 


1095 (UCRL—95407) Damage to multilayer mirrors in 
a hostile environment. More, R.M.; Warren, K.H.; Zinamon, 
Z. (Lawrence Livermore National Lab., CA (USA)). 1986. 
Contract W-7405-ENG-48. 7p. (CONF-860880—33). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87000603. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

Development of laboratory’ x-ray will require cavity 
components (mirrors, etc.) able to survive intense pulses of soft x- 
rays. In this paper we examine physical processes which are likely 
to limit the performance of layered synthetic microstructures and 
establish a theoretical damage limit ~ .1 Joule/cm? for Mo-Si com- 
posites. We also examine the suitability of our general computation- 
al tools (XSN, QEOS, TKN, LASNEX) for this unusual low-tem- 
perature application. 


1096 Improved performance of XeF lasers in argon dilu- 
ent. Kimura, W.D.; Salesky, E.T.; Seamans, J.F. (Spectra 
Technology, Inc., 2755 Northup Way, Bellevue, Washing- 
ton 98004). Applied Physics Letters; 49: No. 20, 1319-1321(17 
Nov 1986). 

A comparison of laser performance in electron beam 
pumped XeF using either neon or argon diluent is presented. Ex- 
traction measurements are performed at room temperature under 
high-energy loading conditions (160 kW/cm*%, 1 ps laser pulse 
lengths) using either NFs or F2 as halogen fuels. It is found with 
neon diluent that the laser output remains relatively constant during 
the excitation pulse, but with argon diluent the output increases 
almost linearly during the pulse. This continuous rise of the laser 
output with argon diluent leads to efficiencies higher than with 
neon diluent for input energy loadings approx. > 100 J/l. There are 
also indications that the argon diluent mixture is less susceptible to 
halogen burn-up. 


1097 Three-dimensional analysis of coherent amplifica- 
tion and self-amplified spontaneous emission in free-electron 
lasers. Kim, K. (Center for X-Ray Optics, Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia 94720). Physical Review Letters; 57: No. 15, 1871-1874(13 
Oct 1986). Contract AC03-76SF00098. 

The growth and saturation of spontaneous emission and co- 
herent radiation in a long undulator are studied by use of the 3D 
Maxwell-Klimontovich equation. Electron correlation, transverse 
radiation profiles, spectral features, transverse coherence, and inten- 
sity characteristics are discussed. The results, which agree with 
recent microwave experiments, are applied to proposed schemes for 
generation of short-wavelength coherent radiation. 


1098 Frequency spectrum of optical free induction decay 
ultrashort CO. laser pulses. Sheik-Bahae, M.; Kwok, H. 
(SUNY at Buffalo, Department of Electrical & Computer 
Engineering, Amherst, New York 14620). Applied Optics; 25: 
No. 19, 3333-3334(1 Oct 1986). 

Calculations are presented of the optical free induction 
decay pulse spectrum for various laser pulse durations. (AIP) 


1099 Flashlamp-pumped Cr/sup 3+/: GSAG laser. 
Meier, J.V.; Barnes, N.P.; Remelius, D.K.; Kokta, M.R. 
(Chemistry Div., Los Alamos National Lab., Los Alamos, 
NM 87545). IEEE (Institute of Electrical and Electronics En- 
gineers) Journal of Quantum Electronics; QE-22: No. 10, 
2058-2064(Oct 1986). 

Flashlamp-pumped vibronic lasing has been demonstrated at 
room temperature with the garnet Cr/sup 3+/: GSAG. Continu- 
ous wavelength tuning was observed from 765 to 801 nm in prelim- 
inary experiments. An energy output of 110 mJ/pulse was obtained 
at 784 nm with a slope efficiency of 0.12 percent. Wavelength de- 
pendent gain and loss data are presented and are discussed with ref- 
erence to Cr/sup 3+/: GSGG measurements. 


1100 High-order (v>10) eigenmodes in ten-stripe gain- 
guided diode laser arrays. Hadley, G.R.; Hohimer, J.P.; 
Owyoung, A. (Sandia National Laboratories, Albuquer - 
New Mexico 87185-5800). Applied Physics Letters; 49: 

12, 684-686(22 Sep 1986). Contract AC04-76DP00789. 

We present a numerical model for a ten-stripe gain-guided 
diode laser array that predicts eigenmodes of order greater than the 
number of stripes. The existence of such high-order eigenmodes is 
confirmed by observing the near- and far-field emission patterns 
from free-running single-frequency gain-guided arrays operating 
near threshold. Injection seeding provides an effective tool for se- 
lectively exciting these high-order eigenmodes, including lower- 
gain modes which would not normally be observed in a free-run- 
ning array. 


1101 High-gain free electron lasers as generators of 
short wavelength coherent radiation. Kim, K.; Pellegrini, C. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). AIP (American Institute of Phys- 
ics) Conference Proceedings; 147: No. 1, 17-26(10 Sep 1986). 
(CONF-860316—). Contract AC02-76CH00016. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

The development of coherent radiation in high-gain free 
electron lasers, either from initial noise or from low-power input ra- 
diation, is analyzed in terms of three-dimensional Maxwell-Klimon- 
tovich equations. Exponential growth and saturation, transverse ra- 
diation profiles, transverse coherence and spectral features are dis- 
cussed. Two possible systems of high-gain free electron lasers, one 
based on a storage ring and by-pass, another based on a linac and 
damping ring, are considered for the generation of 400 A radiation. 


1102 Sm** —- Nd* energy transfer in CaF2. Payne, 
S.A.; Chase, L.L. (Lawrence Livermore National Laborato- 
ry, University of California, Livermore, California 94550). 
Journal of the Optical Society of America B: Optical Physics; 3: 
No. 9, 1181-1188(Sep 1986). Contract W-7405-ENG-48. 

We measured the energy-transfer efficiency of Sm** —- Nd* 
in CaF, and found that the transfer occurs through the dipole— 
dipole interaction. Our calculations of the efficiency from the emis- 
sion and absorption properties of the Sm™* and Nd* ions are in 
good agreement with those obtained from the Foerster—Dexter 
analysis of the emission transients. In addition, the comparison of 
the excitation and absorption spectra of codoped samples quantita- 
tively confirms that energy initially absorbed by Sm” is actually 
being converted into Nd* luminescence. Although efficiencies of 
0.9 can be achieved with reasonable levels of Nd* doping, the 
Sm* luminescence begins to quench at temperatures >220°K. The 
selection of an optimal host for application to solid-state laser sys- 
tems is discussed in the light of the Sm*™ spectral characteristics 
and the need for good efficiency at room temperature. 


1103 Short wavelength coherent radiation: generation 
and applications . Attwood, D.T.; Bokor, J. (eds.). New 
York, NY; American Institute of Physics (1986). 473p. 
(CONF-860316—). American Institute of Physics, 335 E. 
45th St., New York, NY 10017. File Number T186015877. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

This topical meeting brought together over 150 scientists 
and engineers involved in the development and application of 
sources of coherent radiation in the extreme-ultraviolet and soft x- 
ray spectral regions, as well as those interested in the closely relat- 
ed areas of multiphoton phenomena, soft x-ray optics, and laser- 
produced plasma radiation sources. This conference was the third 
in a series formerly entitled "Laser Techniques in the Extreme Ul- 
traviolet.” The name change was intended to reflect the rapid ad- 
vancement of the technology for coherent radiation sources into 
the x-ray spectral region, the diversification of technical approaches 
for source development, and as source technology has matured, the 
growing interest in scientific and technological applications for co- 
herent short wavelength radiation. Individual papers have been cat- 
aloged separately. (WRF) 
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1104 Design and component specification for high aver- 
age power laser optical systems. O'Neil, R.W.; Sawicki, 
R.H.; Johnson, S.A.; Sweatt, W.C. (Lawrence Livermore 
National Lab., Univ. of California, P.O. Box 808, Liver- 
more, CA). pp 66-74 of Optical component specifications 
for laser-based systems and other modern optical systems. 
Bellingham, WA; Society of Photo-Optical Instrumentation 
— (1986). (CONF- 860117—). Contract W-7405- 
ENG-48 


From Los Angeles symposium and exhibition on optical and 
a Fos monger Los Angeles, CA, USA (19 Jan 198 
ms ‘unapeet tguiets are | a Bi = 
regime aun laser-induced damage and/or thermal distortion hae 
significant design implications. System design and component speci- 
fications are discussed and quantified in terms of the net system 
transport efficiency and phase budget. Optical substrate materials, 
figure, surface roughness, coatings, and sizing are considered in the 
context of visible and near-IR optical systems that have been devel- 
oped at Lawrence Livermore National Laboratory for laser isotope 
separation applications. In specific examples of general applicabil- 
ity, details of the bulk and/or surface absorption, peak and/or aver- 
age power damage threshold, coating characteristics and function, 
substrate properties, or environmental factors are shown to drive 
the component size, placement, and shape in high-power systems. 
To avoid overstressing commercial fabrication capabilities or com- 
ponent design specifications, procedures are discussed for compen- 
sating for aberration buildup, using a few carefully placed adjusta- 
ble mirrors. By coupling an aggressive measurements program on 
substrates and coatings to the design effort, and effective technique 
has been established to project high-power system performance re- 
alistically and, in the process, drive technology developments to 
improve performance or lower cost in large-scale laser optical sys- 
tems. 


1105 Coatings for high energy applications: The nova 
laser. Wirtenson, G.R. (Lawrence Livermore National Lab., 
P.O. Box 5508, I-491, Livermore, CA). pp 75-106 of Optical 
component specifications for laser-based systems and other 
modern optical systems. Fischer, R.E.; Smith, W.J. Belling- 
ham, WA; Society of Photo-Optical Instrumentation Engi- 
neers (1986). (CONF-860117—). Contract W-7405-ENG-48. 

From Los Angeles symposium and exhibition on optical and 
el tical engineering; Los Angeles, CA, USA (19 Jan 198 

ie combined requirements of energy density, multiple 

ennui and aperture make the coatings for the Nova Inertial 
Confinement Fusion laser unique. This laser system, built at the 
Lawrence Livermore National Laboratory (LLNL), has over a 
thousand major optical components. The design specifications of 
this massive optical system were changed several times as the state- 
of-the-art advanced. Frequency conversion to include shorter 
wavelengths mandated the first major coating redesign and was fol- 
lowed by a second redesign to reduce solarization effects in borosi- 
licate crown glass. The conventional thermal evaporation process 
although successful for the deposition of mirror coatings, was not 
able to produce antireflection coatings able to survive the locally 
high chain fluences. As a consequence it became necessary to de- 
velop another technique. Solution produced coatings were devel- 
oped having transmissions exceeding 99% per part and damage 
threshold values equal to the bare substrate. The unique require- 
ment of the Nova laser necessitated special deposition and metrolo- 
gy equipment. These programmatic developments are reviewed in 
the context of the cooperative working relationship developed be- 
tween LLNL and its vendors. It was this excellent relationship 
which has enabled LLNL to obtain these highly specialized coat- 
ings for the Nova laser. 


1106 Generation and transport of electron beams for ex- 
cimer laser pumping. Jones, M.E.; Lemons, D.S. (Advanced 
Concepts and Plasma Applications Group, Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). pp 2 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Large excimer lasers, such as the KrF laser being developed 
at Los Alamos, require high current, (~ 5O0kA) relativistic (~1 





MV) electron beams to pump the lasing medium. The laser gas is 
separated from the vacuum diode region by thin foils, supported by 
a grill structure of finite thickness. The low impedance (1 to 220) 
diodes produce electron beams in which space-charge can strongly 
affect the transport of the beams through the foil support structure. 
The results of a one-dimensional analysis of transport of relativistic 
beams through a drift region between equipotential planes are dis- 
cussed. 


1107 Study of Mather-type dense plasma focus as a new 
optical pump for lasers. Fanning, J.J.; Kim, K. (Dept. of 
Blectrical Er Engineering, Univ. of Illinois, Urbana, IL 61801). 

pp 106 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

For the first time, a Mather-type dense plasma focus 
(MDPF) has successfully been operated as an optical pump for 
lasers. For the proof-of-principle experiment, a rhodamine-6G dye 
solution was employed as the laser-active medium and the MDPF 
device was operated at 17 kV with a hydrogen gas fill of 2 torrs. 
With no optimization attempted either of the laser cavity or of the 
lasing medium (concentration and volume) a laser pulse 1 ps in du- 
ration and more than 50 kW in output power resulted. As a follow- 
up to this proof-of-principle experiment, further experiments have 
since been carried out, which consist of detailed spectroscopic 
measurements of the MDPF luminescence and further lasing studies 
using a variety of laser-active media. The results from this are de- 
scribed during the presentation. It is well known that the plasma- 
pinching effect of MDPF also creates an intense beam of charged 
particles ejected in both directions along the symmetry axis of the 
electrodes. Investigations directed toward utilizing this particular 
advantage of the MDPF will also be described. 


1108 Spectral optimization of hypocycloidal-pinch array 
as laser pump source. Lee, J.H.; Han, K.S. (Hampton Insti- 
tute). pp 106 of Conference record of the 1984 inter- 


national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Hypocycloidal-pinch (HCP) arrays have been used for 
pumping various types of lasers. For optical pumping the spectral 
overlap of the source emission and the absorption band of the laser 
material is important for optimizing the spectral efficiency usually 
defined as the ratio of the irradiance in the absorption band and the 
total irradiance of the pumping source, where the absorption band 
is customarily defined by the FWHM of the absorption spectrum. 
For example, Gusinow obtained an expression for the ideal black- 
body spectrum with the temperature T/sub opt/ at which the maxi- 
mum efficiency occurs. However the authors found that such 
simple consideration alone is inadequate for obtaining the maximum 
efficiency for a given laser medium. When the absorption profile 
and the absorption length of the laser system are taken into account 
the ideal blackbody temperature deviates significantly from that of 
Gusinow. 


1109 Absolute instability of the free electron laser. 
Davies, J.A.; Davidson, R.C.; Johnston, G.L. (Clark Univ.). 
pp 99 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A recent work analyzed an absolute instability of the free 
electron laser using a combination of simplified dispersion relations 
and computer simulations for the one- and two-dimensional cases. 
Here the authors investigate the absolute instability for the one-di- 
mensional case using the detailed full dispersion relation (FDR) 
based on the Vlasov-Maxwell equations. The present work is limit- 
ed to the cold and warm fluid limits of the FDR. The authors in- 
vestigate numerically the range of systems for which the instability 
occurs. By analyzing approximations to the FDR for the existence 
of the instability, the authors determine the physical mechanisms of 
absolute instability. 
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1110 (AD-A—170100/2/XAB) Front tracking applied to 
Rayleigh-Taylor instability. Glimm, J.,; McBryan, O.; Meni- 
koff, R.; Sharp, D.H. (New York Univ., NY (USA). Cou- 
rant Inst. of Mathematical Sciences). Jan 1986. 23p. NTIS, 
PC A02/MF AO1. 

A numerical solution of the two-fluid incompressible Euler 
equation is used to study the Rayleigh-Taylor instability. The solu- 
tion is based on the method of front tracking, which has the distin- 
guishing feature of being a predominantly Eulerian method in 
which sharp interfaces are preserved with zero numerical diffusion. 
In this paper, validation of the method is obtained by comparison 
with existing numerical solutions based on conformal mapping. An 
initial study of heterogeneity is presented. 


1111 (DOE/SF/12198—T1) Theoretical and experimen- 
tal studies of churn flow in vertical tubes. Final technical 
report. (Houston Univ., TX (USA). Dept. of Chemical En- 
gineering). 27 Jan 1986. Contract AC03-84SF12198. 37p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87000003. 

The pattern known as churn flow is a highly unsteady pat- 
tern with stochastic features and is extremely complex. However, 
calculations show that for many geothermal wells the condition of 
churn flow consists over much of the length of the two phase zone. 
Furthermore, it frequently exists at the surface so that design of 
separation equipment and surface piping depends on the accurate 
modelling of this type of flow. It has been the long term purpose of 
this project to develop physically based models for churn flow 
which can be used as a basis for predicting holdup, frictional loss 
and heat transfer rates for this flow pattern in geothermal systems. 
To achieve this end, it was necessary to develop new methods for 
measuring the time dependent characteristics of the flow and thus 
be able to uncover the basic physics of the flow. Models can then 
be developed based on this understanding which characterizes the 
flow and equations for holdup, friction and heat transfer evolved. 


1112 (JAERI-M—85-154) Effect of channel width on in- 
viscid flow past a bluff body, (1). Normal flat plate. Shiina, 
Yasuaki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Oct 1985. 19p. (In Japanese). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86704243. 

Separation streamline, pressure distribution and drag of a 
bluff body placed at the center of a parallel channel flow are ob- 
tained by the inviscid flow theory and it is applied to a normal flat 
plate. A physical plane is conformally mapped on a semi-infinite 
plane and a separation streamline is formed by a source placed in 
the mapping plane. The position and strength of the source are de- 
termined by the requirements of separation position and the empiri- 
cally obtained back pressure. The present theory is compared with 
the results of the hodograph method using the back pressure coeffi- 
cient obtained by the hodograph method. 


1113 (JAERI-M—85-155) Effect of channel width on in- 
viscid flow past a bluff body, (2). Circular cylinder. Shiina, 
Yasuaki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Oct 1985. 27p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86704244. 

Effect of channel walls on inviscid flow around a circular 
cylinder placed in the midstream is evaluated by a model with a 
source in a mapping plane. Comparison is made between the 
present theory and experimental data of several investigators in sub- 
critical and supercritical regions. The present theory requires em- 
pirical values of back pressure coefficient and separation angle for a 
circular cylinder. In subcritical region, the present theory agrees 
well with the experimental data for h/d = 0 to h/d = 0.667. In 
supercritical region, a slight difference was observed in the vicinity 
of the separation point. Generally, agreement between the present 
theory and experiments is well. 
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1114 (NUREG/CR—4729) Droplet entrainment in verti- 
cal annular flow and its contribution to momentum transfer. 
Lopes, J.C.B.; Dukler, A.E. (Houston Univ., TX (USA). 
Dept. of Chemical Engineering). Sep 1986. 54p. NTIS, PC 
A04/MF AOI - GPO. File Number T186901811. 

Simultaneous measurements were made of the size, axial and 
radial velocity of drops entrained by the gas in annular flow. A 
model is developed to use these data to compute the rate of deposi- 
tion or entrainment and the pressure gradient, del p/sub E/, due to 
drop interchange. del p/sub E/ is a significant fraction of the meas- 
ured total shear del p. 


1115 (UCID—20297-86-2) Granular Flow Project. 
Quarterly report, April-June 1986. Walton, O.R. (ed.). (Law- 
rence Livermore National Lab., CA (USA)). 30 Jun 1986. 
Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF AO}1; 1; 
GPO Dep. File Number DE87000906. 

Discrete particle computer models are being utilized in the 
Granular Flow Project at Lawrence Livermore National Laborato- 
ry (LLNL) to study the deformation and flow behavior of granular 
solids. These direct simulation models follow the motion of each in- 
elastic, frictional particle in an assembly as it interacts with the 
other particles in the system and/or the boundaries. During the past 
year the models for the configurations, particles and interaction 
forces have continued to become more realistic as we developed 
and improved our simulation techniques. During the current report- 
ing period we continued calculating the properties of systems of 
equal-sized, inelastic, frictional spheres undergoing steady shear 
with periodic boundaries on all sides. These calculations are pro- 
ducing shear and normal stress values that are very close to meas- 
ured values obtained in annular shear cell tests of blass beads. The 
capability to calculate systems containing a distribution of sphere 
sizes has been added to the 3DSHEAR model and a study of 
steady shearing of binary mixtures has been initiated. Coding for 
real boundaries on up to four sides of the calculational cell is being 
written and we have added velocity damping to the Hertzian con- 
tact force model to more realistically describe velocity-dependent 
coefficients of restitution. We have also begun examining the feasi- 
bility of modifying a rigid-body molecular-dynamics program to in- 
clude inelastic, frictional particles. Such a model will allow us to 
perform calculations of many configurations using as little as one- 
tenth of the computer time of our current models. 


1116 (UCRL—15777) Calculation of three-dimensional 
thermal viewfactors. Kostas, C.; Mondelli, A.; Vitello, P. 
(Science Applications International Corp., McLean, VA 
(USA)). 15 Jan 1986. Contract W.7405-ENG-48. 36p. NTIS, 
PC A03/MF AO01; 1; GPO Dep. File Number DE87001311. 
In this paper we describe techniques which allow the com 
putation of viewfactors in three-dimensional configurations, adit 
with a small fraction of the numerical effort required by general 
viewfactor solvers. 


1117 (UCRL—95232) Flow of granular solids: 3-dimen- 
modeling 


sional, discrete-particle computer of uniform shear. 
Walton, O.R.; Braun, R.L.; Cervelli, D.M. (Lawrence 
Livermore National Lab., CA (USA)). 1986. Contract W- 
7405-ENG-48. 16p. (CONF-8609154—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87001366. 

From Joint PETC/METC direct utilization AR and TD 
contractors review meeting; Warrendale, PA, USA (22 Sep 1986). 

The objective of this research is to develop an understanding 
for, and an ability to predict, the flow behavior of granular solids. 
In FY86 our major aim was to extend our successful two-dimen- 
sional computer models to three-dimensions and utilize these new 
models to study the rheology of assemblies of inelastic, frictional 
spheres in steady shearing flow. 


1118 Thermal finite element formulation and solution 
versus experimental results for thin-plate GTA welding. 
Kraus, H.G. (EG & G Idaho, Inc., Idaho Falls, ID 83415). 
Journal of Heat Transfer; 108: No. 3, 591-596(Aug 1986). 

The problem of steady-state and transient heat transport as- 
sociated with thin-plate welding is formulated and sclved using the 
finite element method. Phase change is accurately accounted for 
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through an element phase property averaging and quadratic/inte- 
gral capacitance fitting technique. Three cases of quasi-steady weld- 
ing of SS (stainless steel) 304 plates were simulated: input powers of 
285, 405, and 588 W with corresponding velocities of 0.408 x 10/ 
sup -3/, 1.270 x 10/sup -3/, and 2.540 x 10/sup -3/ m/s. Compari- 
son to experimental results shows good agreement of weld pool size 
with a shape discrepancy developing as welder power and velocity 
increase. Arc heat flux and weld pool convection effects are dis- 
cussed. A review of these results, combined with a survey of cur- 
rent literature, enable possible causes of these weld pool shape dif- 
ferences to be identified and enabled recommendations for future 
research to be made. 

























































1119 Use of dehumidifiers in desiccant cooling and de- 
humidification systems. Van den Bulck, E.; Mitchell, J.W.; 
Klein, S.A. (University of Wisconsin Solar Energy Labora- 
tory, Madison, WI 53706). Journal of Heat Transfer; 108: 
No. 3, 684-692(Aug 1986). 

The use of rotary dehumidifiers in gas-fired open-cycle des- 
iccant cooling systems is investigated by analyzing the performance 
of the rotary heat exchanger-rotary dehumidifier subsystem. For a 
given cooling load, the required regeneration heat supply can be 
minimized by choosing appropriate values for the regeneration air 
mass flow rate and the wheel rotation speed. A map is presented 
showing optimal values for rotational speed and regeneration flow 
rate as functions of the regeneration air inlet temperature and the 
process air inlet humidity ratio. This regeneration temperature is 
further optimized as a function of the process humidity ratio. In the 
analysis, the control strategy adjusts the process air mass flow rate 
to provide the required cooling load. Additional control options are 
considered and the sensitivity of the regeneration heat required to 
the wheel speed, regeneration air mass flow rate, and inlet tempera- 
ture is discussed. Experimental data reported in the literature are 
compared with the analytical results and indicate good agreement. 
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1120 (AD-A—169492/6/XAB) Ion acoustic microscopy. 
Final report, July 1983-June 1984, Legg, K.O.; Rose, D.N. 
(Georgia Tech Research Corp., Atlanta (USA)). 1 Jul 1985. 
35p. NTIS, PC A03/MF AO1. 

This report details the modifications to an existing ion im- 
planter that were made in order to use it for ion acoustic microsco- 
py- Results are described of tests of the technique on samples of 
cubic zirconia implanted with nitrogen ions. The utility of the tech- 
nique for monitoring the progress of implantation in metals and ce- 
ramics is discussed. 


1121 (EGG-M—11086) Digital acquisition and analysis 
of acoustic emission signals for crack site initiation studies. 
Barna, B.A.; Johnson, J.A.; Allemeier, R.T. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Aug 1986. Contract ACO07- 
761D01570. 8p. (CONF-860856—5). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000436. 

From Conference on review of progress in quantitative 
NDE; San Diego, CA, USA (3 Aug 1986). 

In the study of elastic-plastic fracture mechanisms it is neces- 
sary to determine accurately the time and location history of crack 
initiation and to discriminate between the fracture mechanisms of 
ductile and brittle rupture. In order to accomplish this, a real-time 
digital acquisition system for analysis of acoustic emissions has been 
configured, and some preliminary results are described in this 
paper. The goals for this system are to locate crack initiation sites 
with an accuracy of 200 ym or better and to respond to events sep- 
arated in time by less than 100 ms. 


1122 (EGG-M—22785) Dynamic moire interferometry 
studies of stress wave/crack tip diffraction events in 4340 
steels. Epstein, J.S.; Deason, V.A.; Reuter, W.G. (EG and 
G Idaho, Inc., Idaho Falls (USA)). 30 Aug 1986. Contract 
ACO07-761D01570. 49p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87000773. 

A study of the stress wave propagation around localized 
crack tip regions in engineering materials is presented. The princi- 
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pal tool of this initial investigation is dynamic moire interferometry. 
Dynamic moire interferometry yields full field continuum boundary 
conditions of surface displacement in « real time processing 
manner. The gag sensitivity employed for this study is 3.3 
microns. However, the displacement sensitivity can be as sensitive 
as 0.2 microns. The spatial resolution developed is below a millime- 
ter. After briefly reviewing the applied optics of dynamic moire in- 
terferometry, this paper reviews the case of a longitudinal pulse 
interacting with an artificial crack in a finite steel bar. The equa- 
tions for the near tip elastic dynamic crack displacements are re- 
examined to extract localized elastic dynamic stress intensity factors 
in light of the capabilities of dynamic moire interferometry. 34 refs., 
20 figs. 


1123 (HEDL-SA—3517-FP) Automatic Thermal Imped- 
ance egg (ATIS) system for NDE of coatings on turbine 
fod Engin Engince or Hh Lab: Richiond, WA 
0 ineering velopment ., Ric! A 
(USA)). 1986. Contract AC06-76FF02170. 35p. 
CONT 86091641). NTIS, PC A03/MF A0i; 1; GPO 
Dep. File Number DE87000245. 

From American Society for Non-Destructive Testing; New 


— — USA (29 Sep 1986). 

Automatic Thermal Impedance Scanning (ATIS) system 
toe sebcemneatiady sadien-tagkaaa tame aude eae eee 
engine parts is being developed. Precision manipulators (robots) are 
used to scan the parts as well as load them into the system under 
computer control. Signals from the scans are automatically comput- 
er interpreted to give probable locations of bond defects. The 
system was designed for practical day-to-day use in a production 
facility. This paper describes the system and some of the early re- 
sults obtained. 13 figs., 1 tab. 


1124 (iS—4879) Abstracts: review of progress in quanti- 
tative NDE. (Ames Lab., IA (USA)). 1986. Contract W- 
7405-ENG-82. 480p. (CONF-8506110—Absts.). NTIS, PC 
A21/MF AOI; 1; GPO Dep. File Number DE87000769. 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The meeting was arranged into the following sessions: intro- 
ductory; process control for composites; composite materials; NDE 
of electronic materials and devices; acoustoelasticity and stress; new 
sensors; composite materials; material properties; composites, NDE 
applications and reliability; reliability; material properties of sur- 
faces and interfaces; federal policies and strategies; weldments; scat- 
tering methodology; acoustic emission; retirement-for-cause 
(update); inverse scattering; eddy current models and probes; com- 
posites-acoustic measurements; deformation and fatigue; porosity in 
materials; imaging and reconstruction; transducers and transducer 
materials; eddy currents, ultrasonics, probes, and systems; eddy cur- 
rent inversion; ferromagnetic materials; transition and transfer of 
NDE technology; survey of imaging techniques; signal processing; 
and new NDE systems. Brief abstracts of the papers are given. 
(DLC) 


1125 (iS—4903) Review of progress in quantitative 
NDE. Abstracts. (Ames Lab., IA (USA)). 1986. Contract W- 
7405-ENG-82. 56lp. (CONF-860856—Absts.). NTIS, PC 
A24/MF A01; GPO Dep. File Number DE87000549. 

From Conference on review of progress in quantitative 
NDE; San Diego, CA, USA (3 Aug 1986). 

The meeting was arranged into the following sessions: intro- 
ductory; advanced ceramics and ceramic composites; ceramic and 
metal matrix composites; electronic materials and devices; acoustoe- 
lasticity, stress, and texture; composites-porosity, strength, and UT 
propagation; process modeling and monitoring; thermal wave phys- 
ics; material properties, composites, surfaces, and interfaces; acous- 
tic emission; ferromagnetic materials; new sensors; NDE reliability 
assessment; elastic wave scattering and propagation; image analysis, 
data storage, and signal processing; UT transducers; weldments and 
bonded materials; eddy current models; unified life cycle engineer- 
ing; x rays, CT, and NMR; eddy current probes and instruments; 
acoustic microscopy imaging, and reconstruction; signal processing, 
measurement techniques, and systems; NDE applications of artifi- 
cial intelligence; crack behavior influenced by history; inversion 
procedures for UT and EC; process control and material property 
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measurements; new technologies; and NDE systems for advanced 
materials. Brief abstracts of the papers are given. (DLC) 


function plate 
modes, Lee, S.S.; Smith, J.F.; Thompson, R.B. (Ames Lab., 
IA (USA)). 1986. Contract W-7405-ENG-82. 9p. (CONF- 
860763—3). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE87000576. 
From Nondestructive characterization of materials; Montre- 
al, Canada (21 Jul 1986). 
Expressions for the angular dependence of the velocities of 
the SHo and So plate modes, propagating in the plane of a rolled 
plate at long wavelength, have been derived for textured cubic po- 
lycrystals. From the i ip between elastic constants and the 
coefficients of a CODF expansion, the values of W420 and Was can 
readily be determined from measurement of differences in velocities 
without requirement for absolute velocity data. In principle, the ab- 
solute values of the velocities should determine W400, but attempts 
at experimental implementation have not yet been successful. Even 
should it prove impossible to obtain a satisfactory measurement of 
the Woo coefficient with the present technique, knowledge of the 
Wa2o and Wao values may be sufficient for establishing process 
control or material acceptance procedures for rolled metal plates. 


1127 (LBL—21332) Characterisation of inorganic mate- 
rials, Thomas, G. (California Univ., Berkeley (USA)). Dec 
1985. Contract AC03-76SF00098. 19p. (CONF-860854—4). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86015203. 

From 11. international congress on electron microscopy; 
Kyoto, Japan (31 Aug 1986). 

Examples are given of research using the wide range of 
techniques available in modern electron microscopes. Ceramics, 
metals, semiconductors are covered. (DLC) 


1128 (NUREG/CR—3197-Vol.2) Reaction between 
some cesium-iodine compounds and the reactor materials 304 
stainless steel Inconel 600 and silver. Volume II. Cesium 
iodide reactions. Sallach, R.A.; Elrick, R.M.; Douglas, S.C.; 
Ouellette, A.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Aug 1986. Contract AC04-76DP00789. 103p. 
(SAND—83-0395). NTIS, PC A06/MF A0Oi - GPO. File 
Number T1I87001793. 

The alloys 304 stainless steel and Inconel 600 were oxidized 
in steam at 1270 K while being exposed to cesium iodide vapor. 
The chemical data from subsequent analyses of these experiments 
are presented and discussed. Some cesium, but essentially no iodine, 
was retained with the oxide formed on the Inconel 600. There is a 
moderate correlation of cesium with the silicon content of the oxide 
(correlation coefficients near 0.7) but no correlation with any other 
element. Formation of a cesium silicate is indicated. Essentially no 
cesium or iodine was detected in the oxide layers formed on 304 
stainless steel, in sharp contrast to the retention of cesium in previ- 
ous experiments when cesium hydroxide vapor was used. Further- 
more, cesium iodide vapor in an argon carrier was shown to be 
stable in the presence of silver at temperatures less than 1223 K. 
Also, HI and iodine vapors react rapidly with solid silver to form 
silver iodide at temperatures up to at least 1073 K. Surface reaction 
rate constants (or their limiting values) are given for these reac- 
tions. 


1129 (SAND—86-0046) Nondestructive testing at 


Sandia National Laboratories, Albuquerque. Thompson, 
pore R.; na R.D. (eds.). (Sandia National Labs., Albu- 
NM (USA). Nondestructive Testing Technology 
Div. Nv) A r 1986. Contract AC04-76DP00789. 19p. NTIS, 
PC A02 A01; GPO Dep. File Number DE86014792. 
The NDT divisions, Nondestructive Testing (7551) and Non- 
destructive Testing Technology (7552), analyze material properties, 
locate and characterize flaws within materials, monitor the internal 
operation of complex mechanisms, and determine the integrity of 
bonds between materials. The techniques listed in Contents are ap- 
plied. This manual describes each technique and facility and directs 
potential users to the appropriate personnel for further information. 


DOE Ad-Hoc 


Tatro, C.A. (Lawrence Livermore National Lab., CA 
(USA)). 8 Sep 1986. Contract W-7405-ENG-48. 93p. NTIS, 
PC A05/MF A011; 1; GPO Dep. File Number DE87001451. 

This report is a summary of a DOE-wide meeting on the 
acoustic emission (AE) monitoring of pinch welding. It was held at 
Savannah River Plant in April 1984. The meeting was co-chaired 
by the author and Raymond R. Lawson of Savannah River Plant. 


1131 ee history method 
for determination of Lai, W. (Law- 
rence Livermore National” Lab., CA (USA)). May 1984. 
Contract W-7405-ENG-48. 138p. NTIS, PC A07/MF AO1; 
1; GPO Dep. File Number DE87000835. 

A pressure history matching method was developed for de- 
termining local relative permeabilities for flow of two immiscible 
fluids in a porous medium. The pressure history used in the match- 
ing method is induced by injecting a fluid into a porous medium 
saturated with a second immiscible fluid. The pressure history 
matching method was developed from studies of one-dimensional 
analytical/experimental gas-water flows. The analytical model is an 
initial-boundary-value problem with interdependent flow equations 
that predict pressure and saturation histories in the porous medium 
from injection pressure, relative permeabilities, porosity, and specif- 
ic permeability. A parametric study with a finite difference implicit- 
pressure explicit-saturation solution of the analytical model showed 
that determining relative permeabilities with this pressure history 
matching method requires a knowledge of porosity and specific 
permeability. The relative permeabilities are determined by match- 
ing pressure histories in three parts: (1) Match calculated pressure 
history with measured pressure history during the initial period of 
1% of the total injection time, (2) Match calculated pressure history 
with measured pressure history during the final period of about 1% 
of the total injection time. The duration of fluid injection must be 
sufficient for the pressure history to approach the constant pressure 
associated with the irreducible saturation, (3) Minimize differences 
between calculated and measured pressure histories at no less than 
three selected intermediate times. Experiments were conducted on a 
1-1/2 inch diameter 24 inch long core to provide measured pressure 
histories and comparative data to proof test the pressure history 
matching method. With porosity and specific permeability known, 
calculated and measured pressure histories at the midpoint of the 
core were matched to within a maximum difference of 3.4%. 


1132 (AAEC-LIB/TRANS—798) Method and a device 
to determine the crack depth of surface cracks. Kaule, W. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights; Krautkraemer G.m.b.H., Koeln (Ger- 
many, F.R.)). Sep 1986. Translation of German Patent 32 17 
947 Al, 17 November 1983. 12p. NTIS (US Sales Only), 
Pe A02/MF A01. File Number DE87900023. 

Information is presented concerning a method to determine 
the crack depth of surface cracks by means of impulse-like ultrason- 
ic sound waves propagating along the surface. 


1133 (AAEC-LIB/TRANS—797) Method and a device 
for the contact-less optical of ultrasonic sound- 
waves. Kaule, W.; Bickel, W. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights; 
Krautkraemer G.m.b.H., Koeln (Germany, F.R.)). Sep 1986. 
Translated from German Patent 3,041,796, 13 May 1982. 
12p. NTIS (US Sales Only), PC A02. File Number 
DE87900022. 

The invention relates to a method for the contactless optical 
reception of ultrasonic sound waves, which are impinging at an 
angle upon the surface of a test specimen. The surface areas of the 
test specimen impressed by the ultrasonic sound waves are illumi- 
nated and the light, modulated by these surface vibrations, is fed 
into a light receiver consisting of several segments. (LEW) 
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1134 Review of progress in quantitative nondestructive 
evaluation. Volumes 4A & 4B - Proceedings of the Eleventh 
Annual Review, University of California, San Diego, July 8- 
13, 1984. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1985). 1444p. (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A comprehensive review of the latest research results in the 
area of quantitative nondestructive evaluation (NDE) is presented. 
Both theoretical and experimental quantitative NDE results are re- 
ported in the areas of: ultrasonics; eddy currents; theoretical and 
applied inverse methods; acoustic emission, thermal, and optical 
methods; materials properties; acoustoelasticity and stress measure- 
ments; electronic and composite materials; product liability and 
NDE system reliability; and education for NDE engineers. 


1135 A simulated model for the reliability of automated, 
ultrasonic inspection. Gray, T.A.; Thompson, R.B. (Ames 
Lab., USDOE, Iowa State Univ., Ames, IA 50011). pp 102- 
108 of Proceedings of the fifteenth symposium on nonde- 
structive evaluation. Moore, D.W.; Matzkanin, G.A. Co- 
lumbus, OH; American Society for ’ Nondestructive Testing 
(1985). (CONF-85041 19—). 

From 15. symposium on nondestructive evaluation; San An- 
tonio, TX, USA (23 Apr 1985). 

The probability of detection (POD) realized by an inspection 
system is an engineering parameter of increasing importance in 
modern damage tolerant design and life extension programs. This 
paper describes a model which has been developed to predict the 
POD for automated, ultrasonic inspections. The model is construct- 
ed in modular form encompassing theories for beam propagation, 
scattering, and noise sources. The distribution in the response of 
particularly sized flaw, which changes due to random variations in 
flaw orientation and scan path, is used as the basis for computing 
the POD. Simplifying assumptions are made throughout the model 
which retain the essential physical features while minimizing com- 
putation time. The possibility of incorporating the model in CAD 
software to ensure inspectability at the design stage is discussed. 


4206 Safety Engineering 
REFER ALSO TO CITATION(S) 3015 
4207 Vacuum Engineering 


1136 Investigation on the low pressure limit of the 
Bayard—Alpert gauge. Chou, T.S.; Tang, Z.Q. (Brookhaven 
National Laboratory, Upton, New York 11973). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 4: No. 5, 2280-2283(Sep 1986). 

To extend the pressure measurement capability of a 
Bayard—Alpert (BA) gauge, several commercial BA gauges are 
modified. To whens d the position dependence of filament on gauge 
sensitivity, hair-pin filaments instead of commercial helical filaments 
were used. The characteristics of the modified gauge, which includ- 
ed the variation of the gauge sensitivity on the applied voltage and 
the position of the filament, are reported. To monitor the normal 
and the reverse x-ray photocurrents, the gauge was inserted into a 
fixed size tube of 304 LN stainless steel. The validity of the self- 
modulation was confirmed. A sensitivity of 60 Torr™! and an x-ray 
limit of 2.7 x 10-** Torr (N2 equivalent) was obtained. 


4208 Electronic Circuits And Devices 
REFER ALSO TO CITATION(S) 311, 927, 981, 1354, 3192 


1137 (DOE/SF/ meen Physical diagnostics a 
low and high pressure Final repo 
(GTE Lighting near sly Danvers, MA (USA)). 22M [ 
1986. Contract AC03-84SF12235. 103p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE87000641. 

Electrodeless arc lamps were chosen as a vehicle to study 
some of the more reactive compounds thought to be promising 
light source fills. The electrodeless approach allows spectroscopic 
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examination of the radiating species in the absence of contaminants 
from metallic electrodes. These contaminants may be materials 
evolved from the electrodes or chemical vapor transport of the 
electrode material itself. This relatively clean environment aids in 
identifying and interpreting the radiation emitted by discharge spe- 
cies since undesirable signal is absent. 9 refs., 62 figs., 13 tabs. 


1138 (FNAL-TM—1414) Ziptrack integrator. Prabha- 
kar, E.N. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). 15 Aug 1986. Contract AC02-76CH03000. 42p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87000090. 

This technical memo is a brief owner’s manual describing the 
operation and design of the ziptrack integrator. This electronic cir- 
cuit is part of a magnetic field mapping devices in use on the Teva- 
tron I at Fermilab. 7 figs., 15 tabs. (DWL) 


1139 (LA-UR—86-3323) Stripline microchannel plate 
image intensifier tubes (MCPTS) for nanosecond — 
gating applications. Yates, G.J.; Jaramillo, S.A.; Za 
P.; Thomas, M. (Los Alamos ‘National Lab., NM SA); 
EG and G, Inc., Goleta, CA (USA)). 1986. Contract W- 
7405-ENG-36. Tp. (CONF-860880—30). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87000165. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, ee ot (17 Aug 1986). 

Shuttering characteristics of low impedance stripline geome- 
try microchannel plate image intensifier tubes (MCPTs) with 50% 
transmissive nickel undercoated S-20 photocathodes are discussed. 
Iris-free shutter sequences with 50 to 75 micron resolution at opti- 
cal gate times of 500ps to 2ns were measured for typical samples 
from two manufacturers. Shutter sequences clearly showing gate 
pulse propagation velocities for this MCPT design when externally 
driven by impedance matched circuitry are contrasted with non-di- 
rectional sequences obtained from unmatched coupling of the gate 
pulse. 7 refs., 7 figs. 


1140 (SAND—86-1179C) Statistical measures of clipped 
random signals. Paez, T.L.; Smallwood, D.O. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 14p. (CONF-8610140—5). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000978. 

From 57. shock and vibration symposium; New Orleans, 
LA, USA (14 Oct 1986). 

It is shown that substantial and yet difficult to detect errors 
may occur if random data are clipped and then filtered. For station- 
ary random processes formulas are presented for the spectral densi- 
ty (power spectrum) of the clipped and filtered random process in 
terms of the spectral density of the original random process, the 
clipping level, and the gain characteristics of the filter. A nonsta- 
tionary random process that is formed by summing components, 
each of which is a stationary, band-limited random process modu- 
lated by a deterministic function of time, is also analyzed. Estimates 
of the mean square output (the clipped and filtered input) are given. 
Examples are given that illustrate the problem of difficult to detect 
errors for both stationary and nonstationary cases. An overload de- 
tector is suggested which could significantly reduce the probability 
of this error. 5 refs., 13 figs. 


1141 (SAND—86-2062C) GaAs/In/sub x/Al/sub 1-x/ 
As (© = x = 0,006) indirect bandgap superlattices. Drum- 
mond, T.J.; Jones, E.D.; Hjalmarson, H.P.; Doyle, B.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Sep 
1986. Contract AC04-76DP00789. 7p. (CONF-860915—3). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87000975. 


From 11. annual symposium of the Uranium Institute; 
London, UK (3 Sep 1986). 

To explain transport data in unipolar superlattice diode 
structures it is necessary to assume that, for a sufficiently short 
period, AlAs/GaAs superlattices have an indirect bandgap. By 
using appropriately designed superlattices grown by molecular 
beam epitaxy, the supperlattice [ band is moved sufficiently far 
above the X bands that luminescence from these bands is clearly 
observed for the first time. 
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1142 (SLAC-TN—86-4) Sweeping over an independent 
variable other than frequency. Vancraeynest, J. (Stanford 
Linear Accelerator Center, Menlo Park. ¢ CA gee Au 
1986. Contract AC03-76SF00515. SS 02/MF 
A01; GPO Dep. File Number DE87 38 

This application note describes how to use the EQN block in 
Touchstone to obtain network measurements in function of an inde- 
pendent variable other than frequency. Some limitations of this 
technique are indicated. The procedure is illustrated by the design 
of an analog linear UHF phaseshifter. 


7) Parameter studies on flat copper 
idgefoils. Demana, T.E.; Lee, R.E.; Lee, 
R.S.; Von Holle, W. (Monsanto Research Corp., Miamis- 
burg, OH (USA); Kansas State Univ., Manhattan (USA). 
(eA) of Physics; Lawrence Livermore National Lab., CA 
Seek 10 Oct 1986. Contract W-7405-ENG-48. 9p. 
-861230—3). NTIS, PC A02/MF A01; GPO Dep. 

File Number DE87000337. 

From 13. symposium on explosives and pyrotechnics; Hilton 
Head Island, SC, USA (2 Dec 1986). 

Developing models for the electrical behavior of exploding 
bridgewire circuits requires high-quality data of a type not usually 
generated in routine tests of detonator hardware. To obtain a pre- 
cise measurement of the time of bridgewire burst relative to current 
start, one must simultaneously record the current, i, and either di/ 
dt or the voltage across the bridgewire. To fully develop and test a 
model it is also necessary to vary the bridgewire cross sections and 
geometry, firing circuit characteristics and charging voltage for the 
firing circuits over as wide a range as possible. As a part of devel- 
oping an electrical model for aluminum and copper bridgewires, we 
have conducted parameter studies on some flat copper and alumi- 
num bridgewires. Most of the work was done on aluminum 
bridgewires, with a few experiments on copper. We will report the 
experimental results from these studies and compare them with 
model predictions. 


1144 Transparent electrode for optical switch. Goldhar, 
J.; Henesian, M.A. (to Dept. of Energy, Washington, DC). 
US Patent 4,615,588. 07 Oct 1986. Filed date 19 Oct 1984. 
V.p. 

A transparent electrode assembly is described for applying 
an electric field through an electro-optic crystal comprising: a pair 
of regions of low pressure gas adjacent the crystal at opposing 
faces through which an optical beam is propagated through the 
crystal; means operatively connected to the regions of low pressure 
gas to ionize the gas to produce an optically transparent conducting 
plasma adjacent to the faces of the crystal; means operatively con- 
nected to the regions to apply an electrical potential across the pair 
of plasma regions. 


1145 Prepulse suppression in microwave pulse-compres- 
sion cavities. Alvarez, R.A.; Byrne, D.P.; Johnson, R.M. 
(Lawrence Livermore National Laboratory, Livermore, 
California 94550). Review of Scientific Instruments; 57: No. 
10, 2475-2480(Oct 1986). Contract W-7405-ENG-48. 

It is possible to generate high-power microwave pulses with 
fast rise time by using resonant cavities to obtain power gain from 
pulse compression. In the usual case, especially when normal-con- 
ducting cavities are used, the principal output pulse from a pulse- 
compression device is preceded by a precursor signal that may be 
only 40 dB below the main pulse. For some applications this large a 
prepulse is unacceptable. We have developed a prototype normal- 
conducting, x-band, pulse-compression cavity in which the prepulse 
is suppressed by more than 70 dB. When this cavity is driven by a 
20-kW source, output pulses with 200-kW peak power, 5-ns pulse 
width, and sub-nanosecond rise time can be obtained. We have also 
built an s-band cavity that has produced pulses of 5-ns width, 200- 
MW peak power, and under 3-ns rise time. The s-band cavity is 
typically driven at 5S—10 MW and has a prepulse that can be more 
than 80 dB below the peak of the main pulse. 
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1146 Some properties of microwave resonant cavities 
relevant to power amplification. Alvarez, 
R.A. (University of California, Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Review of 
Scientific Instruments; 57: No. 10, 2481-2488(Oct 1986). Con- 
tract W-7405-ENG-48. 

One method of generating short, high-power microwave 
pulses is to store rf energy in a resonant cavity over a relatively 
long fill time and extract it rapidly. With this pulse compression 
technique power gain roughly equal to the ratio of fill time to ex- 
traction time can be obtained. During the filling of a resonant 
cavity some of the energy is lost in heating the cavity walls, and 
some will generally be reflected at the input coupling of the cavity. 
In this paper, we discuss the time dependence of the stored energy 
and related quantities and the way in which it depends on the cou- 
pling of the source to the cavity. 


1147 Series-counterpulse repetitive-pulse inductive stor- 
age circuit. Honig, E.M. (to Dept. of Energy, Washington, 
a US Patent 4,613,765. 23 Sep 1986. Filed date 05 Jun 

V.p. 

This patent describes a series-counterpulse repetitive-pulse 
inductive storage circuit comprising: a. a dc voltage source having 
a positive and a negative output; b. a load having a first and a 
second end, the first end thereof connected to the negative output 
of the dc voltage source; c. a storage coil having a first and a 
second end, the first end thereof connected to the positive output 
of the dc voltage source; d. a counterpulse capacitor having a first 
and a second end, the counterpulse capacitor initially forward 
charged to a final voltage; e. first unidirectional triggerable means 
connected between the second end of the storage coil and the first 
end of the counterpulse capacitor; f. second unidirectional triggera- 
ble means connected between the first end of the couterpulse ca- 
pacitor and the first end of the load; g. third unidirectional tiggera- 
ble means connected between the second end of the counterpulse 
capacitor and the second end of the load; and h. fourth unidirec- 
tional triggerable means connected between the second end of the 
storage coil and the second end of the counterpulse capacitor. 


1148 A luminaire/plenum/HVAC simulator. Simino- 
vitch, M.J.; Rubinstein, F.M.; Clark, T.A.; Verderber, R.R. 
(Lighting Systems Research Group, Lawrence Berkeley 
Lab., Univ. of California, Berkeley, CA 94720). pp 1706- 
1711 of Proceedings of the Industry Applications Society 
IEEE-IAS-1985 annual meeting. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-851071—). 

From IEEE-Industry Applications Society annual meeting; 
Toronto, Ontario, Canada (6 Oct 1985). 

This paper describes a new apparatus designed to model the 
physical parameters that affect fluorescent lamp performance under 
realistic operating conditions. These parameters include fixture 
type, mounting configuration, HVAC integration, and room air 
temperature, which directly determine the minimum lamp wall tem- 
perature (MLWT) and, therefore, the resulting light output of the 
lamp/ballast system. This apparatus is used principally to measure 
MLWT under operating conditions, which enables us to identify 
the effects the major parameters have on lamp/ballast system per- 
formance. Initial parametric results illustrate the use of this appara- 
tus to provide representative MLWTs for a range of application 
conditions. 


1149 Life of fluorescent lamps operated at high frequen- 
cies with solid-state ballasts. Verderber, R.R.; Morse, O.; 
Rubinstein, F.M. (Lighting System Research, Lawrence 
Berkeley Lab., Univ. of California, — Science Div., 
Berkeley, CA 94720). pp 1724-1728 of Proceedings of the 
Industry Applications Society IEEE-IAS-1985 annual meet- 
ing. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
851071—). 

From IEEE-Industry Applications Society annual meeting; 
Toronto, Ontario, Canada (6 Oct 1985). 

Standard 40-watt, F-40, rapid-start, fluorescent lamps were 
operated with solid-state ballasts following the standard life-testing 
cycle of 3 hours on and 20 minutes off for more than 20,000 hours 
at high frequency. Lamp operating characteristics (starting voltage, 
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filament voltage, arc current, and current-crest factor) were studied 
as factors affecting lamp life. Measurements show that fluorescent 
lamps can attain rated life at high frequency using solid-state bal- 
lasts. When lamps are operated in the dimmed mode, full filament 
power is required to sustain lamp life. The rate of lamp lumen de- 
preciation is dependent on the lamp loading and not the operating 
frequency. 


1150 Coupling of a plasma erosion opening switch to 
— — er, R.A.; Neri, J.M.; Oliphant, W.F.; rane 
T.J. (Naval Research Lab., Washington, DC 

20315). pp 102 of Conference record of the 1984 IREE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From sgh international conference on plasma science; St. 
Louis, hig USA (14 May 1984). 

‘osion Opening Switch (PEOS) has demonstrat- 
ed oun se of <10 nsec at megavolt and megampere levels 
when used as the final switch in an inductive storage system. To 
maximize the power gain and pulse compression from such a 
system, the load impedance should be as large as possible and still 
permit the switch to open fully. After the switch opens, the power 
must flow from the switch region through a Magnetically Insulated 
Tranmission Line (MITL) to the load. The impedance matching be- 
tween the open switch and the MITL, and between the MITL and 
the load are important for the optimum use of the switch. 


1151 Computational modelling of exploding foil fuses 
and commutator switches for multimegampere currents. Lin- 
demuth, I.R.; Greene, A.E.; Weiss, D.L.; Oliphant, T.A.; 
Brownell, J.H. (Los Alamos National Lab.). pp 103 of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, — USA pcg May 1984). 

iomos imploding foil X-ray generation system re- 

quires mo compression of the 50 megampere current pulse from 
over 250 microseconds to less than one microsecond. One candi- 
date for the pulse compression electrical circuit is a combination of 
an exploding foil fuse and a commutator switch. To determine ap- 
propriate dimensions and the performance of such switches the au- 
thors have formulated two zero-dimensional, or global, models of 
exploding metallic foils. 


1152 Plasma compression opening switch experiments. 
Goforth, J.H.; Williams, A.H. (Shock Wave Physics Group 
(M-6), Los Alamos National Lab., Los Alamos, NM 87544). 

pp 6 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May a: 

Experiments are descri in which plasma compression 
opening switches are used in circuits powered by explosive-driven 
magnetic-flux-compression generators. The switches described op- 
erate by explosively compressing a current carrying plasma chan- 
nel, and are configured for use with plane wave explosive systems 
and flat plate transmission line. During the conduction phase, the 
switches have a resistance of ~1 mM and an inductance of ~1 nH. 
At compression time, the switch resistance increases by a factor of 
20 to 40 in approximately 400 ns. The resistance continues to rise if 
alternate current paths are provided, doubling again in ~1 us. 
These experiments were conducted at current levels of 3 to 5 MA. 
Experiments with and without external loads are described. The ini- 
tial resistance rise seems to be independent of the use of external 
circuits, but late time performance is improved when current is di- 
verted out of the switch. Small scale experiments, powered by a ca- 
pacitor bank and designed to improve technique and determine 
physical principles are also described. 


1153 Plasma production from flashboards for opening 
switch applications. Renk, T.J.; Weber, B.V. (Naval Re- 
search Lab., Washington, DC 20375). pp 102 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 
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From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In the past year an alternative plasma source to the Mendel 
carbon gun has been tested at NRL for the Plasma Erosion Open- 
ing Switch (PEOS) program. This source uses flashboard technolo- 
gy originally developed at Sandia National Laboratory for the 
AMF ION ion diode. Such flashboards can be more readily adapt- 
ed to different geometries and provide a more distributed plasma 
source than the discrete gun arrangement. An array of boards has 
been used to provide the plasma source for PEOS experiments on 
both Gamble I and II machines at NRL, in both negative and posi- 
tive polarity, with both short circuit and finite Z loads. In the co- 
axial geometry used, the source arrays can be expected to provide a 
more uniformly symmetric plasma which may reduce losses in the 
magnetically insulated transmission line between the switch and the 
load. Preliminary data tends to support this. 


1154 Explosively driven opening switches. Williams, 
A.H.; Marsh, S.P.; Goforth, J.H. (Shock Wave Physics 

(M-6), Los Alamos National Lab., Los Alamos NM 
87544). pp 7 of Conference record of the 1984 IEEE inter- 
national conference on science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Opening switches are being developed to meet pulse com- 
pression needs for explosively-driven magnetic-flux-compression 
generators (explosive generators). A variety of switch concepts 
using high explosives to rapidly sever a current carrying conductor 
are discussed. The cutting action is intended to increase the circuit 
resistance. The concepts described take advantage of simultaneous 
detonation systems but are otherwise natural extensions of work 
done by previous investigators. A bibliography is included. 
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1155 (AD-A—169698/8/XAB) Ceramic-Barrier Tur- 
bine-Blade demonstration. Final report, January 1984-March 
1986. Shea. (Rockwell International Corp., Canoga Park, 
CA (USA). Rocketdyne Div.). May 1986. 65p. NTIS, PC 
A04/MF AOI. 

The next generation of gas-turbine engines will operate at 
temperatures that exclude using uncooled metal alloys for the tur- 
bine blades. Cooling of these blades is not the optimum approach 
because the large coolant-flow requirements will adversely affect 
engine efficiency. The Ceramic-Barrier Turbine-Blade program has 
successfully shown that a thermal barrier can be incorporated into 
the blade to shield the metal components from the hot turbine gases 
and greatly reduce coolant-flow requirements. The principal com- 
ponent of this thermal barrier is a thin silicon nitride shell that en- 
velops a cooled metal core and retains it with a cap at the blade 
tip. Loads on the shell are compressive, allowing the use of light, 
thin-walled sections. A novel two-layer insulating/cooling system is 
used to maintain the internal temperature 1000 F below the turbine 
operating temperature. The design features of the ceramic barrier 
turbine blade and the fabrication processes are described. Results of 
the successful spin test conducted to demonstrate concepts feasibili- 
ty are presented. 


1156 (DOE/PC/80511—T4) Hydrodynamics, mixing, 
and segregation in gas fluidized beds. Technical progress 
report, 22 April-21 July 1986, Chen, M.M.; Chao, B.T. (illi- 
nois Univ., Urbana (USA). Dept. of Mechanical and Indus- 
i Engineering) 1986. Contract FG22-85PC80511. 6p. 
s A02/MF A01; GPO Dep. File Number 
DE87000191. 


The measurements of the solids mean circulation velocity 
and the turbulent stresses in a fluidized bed were made by using the 
Computer-Aided Particle Tracking Facility (CAPTF) at the Uni- 
versity of Illinois at Urbana-Champaign. The results, when general- 
ized, should be of great significance in the formulation of momen- 
tum conservation equations and the development of realistic hydro- 
dynamic models for gas solid fluidized beds. In addition, the influ- 





ence of solids hydrodynamics on local heat transfer from tube 
banks immersed in a fluidized bed was also experimentally studied, 
together with a theoretical analysis of heat transfer associated with 
spherical particles impacting a solid surface. 


bed-combustion processes. report. 
McHugh, J.; Trinosky, V ; Golembiewski, M. (Midwest Re- 
search Inst., Kansas City, MO (USA)). Dec 1985. 234p. 
NTIS, PC Al 1/MF A0i 
The objective of the study was to characterize current or 
potential occupational health problems of the fluidized-bed-combus- 
tion process. The assessment described was based on in-depth in- 
dustrial-hygiene surveys at three fluidized-bed-boiler (FBB) facili- 
ties selected to represent the industry. The results from the surveys 
demonstrate limited potential for occupational exposure to airborne 
contaminants. None of the air contaminants monitored exceeded 
OSHA Permissible Exposure Limits. Only sulfur dioxide, coal-tar- 
pitch volatiles, and nuisance dust approached the recommended 
ACGIH Threshold Limit Values. Mutagenic activity was found in 
high volume and bulk samples at two of the sites and appeared to 
correlate roughly with the air concentration of coal-tar-pitch vola- 
tiles detected. 


1158 (SAND—86-8004, pp 23-26) Sandia pulse combus- 
tion facility. Keller, J.O. Mar 1986. No Distribution. Refer 
request Sandia-Livermore. File Number T186026373. 
In ECUT pulse combustion research program: a milestone 
rt. 
miei The Sandia National Laboratories pulse combustion project 
utilizes a pulse combustor with a square cross section with full opti- 
cal access. The combustor consists of an axisymmetric mixing 
chamber, a square combustion chamber, a square contraction sec- 
tion, and a square tail pipe. The flow distribution system, data ac- 
quisition system, software system, and diagnostic capabilities are de- 
scribed. 


1159 (SAND—86-8004, xz. 27-36) Fluid mechanics and 
combustion characteristics. K. J.O. Mar 1986. No Distri- 
bution. Refer request Sandia-Livermore. File Number 
1186026373. 


In ECUT pulse combustion research program: a milestone 


rt. 

Although designs of pulse combustion devices appear simple, 
all of the physical processes are highly coupled and interact in a 
very complicated fashion. Before any in-depth understanding can 
be achieved, a comprehensive data base must be accumulated. The 
development of such a data base has begun under the program at 
Sandia National Laboratories. The current status of this data base 
and of presence understanding of pulse combustion is presented. 


1160 (SAND—86-8004, pp 37-44) Heat transfer from 
pulse combustors. Dec, J.E.; Arpaci, V.S. (Univ. of Michi- 
gan, Ann Arbor). Mar 1986. No Distribution. Refer request 
Sandia-Livermore. File Number T186026373. 

In ECUT pulse combustion research program: a milestone 

rt. 

si One of the advantages of pulse combustors, over traditional 
steady burners, is the high rate of heat transfer in the tail pipe of 
these devices as a result of the resonant pressure wave. The goal of 
the joint pulse combustor research being pursued by Sandia Nation- 
al Laboratories and the University of Michigan is to develop a 
physically based heat transfer correlation. An experimental program 
combined with intuitively based modeling is being pursued and is 
discussed in the paper. 


1161 (SAND—86-8004, pp 45-52) Pulse combustor 
modeling. Barr, P.K.; Dwyer, H.A. Mar 1986. No Distribu- 
tion. Refer request Sandia-Livermore. File Number 
1186026373. 


In ECUT pulse combustion research program: a milestone 


rt. 

A theoretical model has been developed for the simulation 
of pulse combustors. The purpose of the model is to predict the in- 
fluence of the system geometry and operating parameters on the re- 
sulting wave structure within the device. It appears that the model 
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is capable of treating all of the parametric variations of the system 
in a robust way and will continue to be upgraded as more data re- 
garding time dependent fuel and air flow rates, spatial and temporal 
distributions of heat input, heat transfer, and viscous losses are ob- 
tained in the experimental portion of the program. 


1162 (SAND—86-8004, pp 53-56) Chemical kinetics 
Westbrook, C.K. (Lawrence Livermore National 

Lab., CA). Mar 1986. No Distribution. Refer request 

Sandia-Livermore. File Number T186026373. 

In ECUT pulse combustion research program: a milestone 
report. 

Numerical modeling provides a very powerful and versatile 
set of analytical tools for improving the understanding of combus- 
tion phenomena in pulse combustors. In addition to aiding in the 
interpretation of existing laboratory data, a modeling approach can 
also suggest further experimental efforts that may be particularly 
productive. The emphasis of this study is on the combustion of 
methane and natural gas and has been closely coordinated with cur- 
rent experimental research on pulse combustion at Sandia National 
Laboratories supported by the US Department of Energy and at 
Battelle-Columbus Laboratories and the Georgia Institute of Tech- 
nology, both supported by the Gas Research Institute. In the 
model, a working hypothesis is made that the operation of the pulse 
combustor is kinetically limited. Characteristic reignition time 
scales are computed and compared with the time scales of the ex- 
perimental pulse combustor. In those cases where the model predic- 
tions and analysis give good agreement with measured results, it 
can be concluded that the operation in those cases may indeed be 
kinetically controlled. Furthermore, the model can then be used to 
estimate system response to changes in operating conditions such as 
equivalence ratio, pressure, fuel composition, and others. 


1163 (SAND—86-8004, pp 57-62) Acoustically en- 
hanced drying. Bramlette, T.T.; Keller, J.O. Mar 1986. No 
Distribution. Refer request Sandia-Livermore. File Number 
1186026373. 

In ECUT pulse combustion research program: a milestone 
report. 

Drying systems based upon pulse combustors have been pro- 
posed and built in the past but noise has been a severe problem. 
The drying system discussed in this section is based upon an entire- 
ly new concept that avoids the usual noise problem and offers a sig- 
nificant retrofit potential for existing drying systems. The systems is 
described in the paper as tolerant of fuels with varying properties 
and simple in design. Results of testing to date are very encourag- 
ing. 


1164 (SAND—86-8004, pp 63-70) Rijke pulse combus- 
tors for liquid fuel. Zinn, B.T. (Georgia Institute of Tech- 
nology, Atlanta). Mar 1986. No Diseubution, Refer request 
Sandia-Livermore. File Number T186026373. 

In ECUT pulse combustion research program: a milestone 
report. 

Recent studies conducted at the Georgia Institute of Tech- 
nology and in the Soviet Union have demonstrated that various 
coals and woods can be burned efficiently in the Rijke-type pulse 
combustors. In view of these results and the need to develop com- 
bustors that can burn efficiently low-grade liquid fuels, the present 
study investigates the application of Rijke-type combustors in the 
burning of liquid fuels. A proposed liquid-burning, Rijke-type com- 
bustor has been designed and fabricated, and initial checkout is in 
progress. The combustor design and expected performance charac- 
teristics are described in the paper. 
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1165 (INIS-SU—352) Proceedings of the 9. All-union 
conference on charged particles accelerators. Vol. 1. (AN 
SSSR, Moscow; $Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow; AN 
SSSR, Makhachkala.  Fizicheskij Inst.; | Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad (USSR)). 1985. 468p. (In Russian). (CONF- 
8410203—Vol.1). NTIS (US Sales Only), PC A20/MF A0O1. 
File Number DE87780023. 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Individual papers in this conference proceedings are ab- 
stracted separately. (LEW) 


1166 Report of the working group on other acceleration 
schemes. Sessler, A.M. (Lawrence Berkeley Laboratory. 
University of California, Berkeley, California 94720). AIP 
(American Institute of Physics) Conference Proceedings; 130: 
No. 1, 350-356(15 Jul 1985). 

A table of accelerator novel concepts being covered by the 
other working groups is reported. The compilation would probably 
be useful. (AIP) 


1167 Accelerator technology working group summary. 
Jameson, R.A. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). AIP (American Institute of 
tom Conference Proceedings; 130: No. 1, 549-559(15 Jul 
1985). 

A summary is presented of workshop deliberations on basic 
scaling, the economic viability of laser drive power for HEP accel- 
erators, the availability of electron beam injectors for near-term ex- 
periments, and a few very general remarks on technology issues. 
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1168 (DOE/ER/40236—1) [New technology for linear 
colliders.] Progress report. McIntyre, P.M. (Texas A and M 
Univ., College Station (USA). Research Foundation). 1986. 
Contract AC02-85ER40236. 2ip. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87001448. 

The purpose of the contract is to devise and analyze new 
technologies appropriate for future linear colliders. The focus of 
our research during 1986 has been the coaxial pulse line (CPL) ac- 
celerating structure. It is similar to a wake field structure, except 
that it replaces the annular ring beam driver by an annular TEM 
wave. The driver wave can be launched using a capacitor dis- 
charge arrangement similar to induction linacs. The structure has 
the combined advantages of high gradient (~200 MeV/m) and 
high efficiency (perhaps ~50%). A high-power lasertron based on 
a ribbon electron beam is proposed. 


1169 (INIS-SU—352, pp 79-82) Multicharged ion pro- 
duction in laser plasma and their acceleration in a cyclotron. 
Bykovskij, Yu.A.; Gusev, V.P.; Kozyrev, Yu.P.; Pasyuk, 
A.S.; Kolesov, LV.; Kutner, VB. (AN SSSR, Leningrad. 
Fiziko-Tekhnicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna, USSR). 1985. (in Russian). NTIS (US Sales Only), 
PC A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Physical features of using laser-produced plasma as a source 
of multicharged ions for cyclotrons are discussed. The sources of 
two types are considered. The difference between them lies in the 
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fact that plasma drift from the target to the emission gap occurs 
along or perpendicular to the cyclotron magnetic field direction. In 
the sources of the first type the plasma in a longitudinal magnetic 
field takes the cylinder shape. The 1-2 T magnetic field ensures ef- 
fective plasma compression up to the dimensions close to those of 
the emission gap of cyclotron sources. Integral ion current at the 
source outlet constitutes about 1A with pulse duration of 1 ps. It is 
supposed to obtain Lisup(3+), Bsup(3+), Csup(4+), Alsup(6+), 
Tisup(4+), Mosup(4+) and Tasup(4+-) ion beams. In the sources 
of the second type ion beams up to Crsub(52)sup(13+-) are obtained 
with the mass to charge ratio A/Z=4. At the pulse frequency of 
laser radiation of 100 Hz order average beam intensity constitutes 
from 1 »A (low-charged ions) to 10 nA (high-charged ions). 


1170 (INIS-SU—352, PP At 17-126) On acceleration at 
low B with RFQ and MEQ C. Klein, HE; Detinghoff, P.; 
—" p, A.; Thomae, R. (Frankfurt Univ., Germany, F.R. 

rad Angewandte Physik). 1985. NTIS CUS. " Sales 
Only), PC A20/MF AO0Ol. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Some problems dealing with application of RFQ sections in 
ion linacs are considered. A scheme and main characteristics of 
MEQALAC (Multiple Electrostatic Quandrupole Array Linear Ac- 
celerator) are given. The RFQ fields are used at many places 
world-wide and become slowly “standard type accelerators”. Their 
superior properties at low 8 are well demonstrated. Besides RFQ 
structures have the following technical advatages. It is possible to 
build very small cell lengths, which give the chance for gentle 
bunching on short distances. Precise manufacturing of the electrode 
with tight tolerances is possible and allows for exact manipulation 
of the beam. At high frequencies larger electrode voltages as com- 
pared to static fields can be applied and its application is relatively 
easy. Three structures, namely four-vane-RFQ, four-rod-RFQ, and 
split coaxial RFQ, are of the greatest interest. The MEQALAC 
concept with an IH-structure as RF resonator has been proved to 
work without technical problems so far. Its further deveopment as 
an acceleration for many beams, say about 100, is envisaged. 


1171 (INIS-SU—352, pp 72-74) Status of the U-250 
heavy ion cyclotron designing. Malyshev, I.F.; Bogdanov, 
P.V.; Vakhrushin, Yu.P. (Nauchno-Issledovatel’skij Inst. 
Ehlektrofizichesko} Apparatury, Leningrad, USSR). 1985. 
(In Russian). NTIS (US Sales Only), PC A20/MF A01. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The design of the U-250 heavy ion multipurpose cyclotron 
designed for obtaining beams with 200 MeV energy is described. 
Basic parameters of the electromagnet, vacuum chamber, resonator- 
system and high-frequency generator are given. Using power arc 
sources of multicharged ions gives the possibility to obtain intense 
beams up to 1013-10‘ particles. The cyclotron is constructed on the 
base of shaped magnet. Maximum induction in the centre is 1.9 T 
with the current in the main winding of 900 A. The vacuum cham- 
ber represents a hexahedral prism. The designed working vacuum 
must constitute (1-2) x 10sup(-6) mmHg. The cyclotron RF system 
operates in the 8-19 MHz frequency range. 


1172 (INIS-SU—352, pp ered Heavy ion accelera- 
tion in the Kiev U-240 isochronous cyclotron. Bezruk, A.I.; 

Bykov, V.I.; Dem’yanov, A.V. (AN U Ukrainskoj SSR, Kiev. 
Inst. Yadernykh Issledovanij). 1985. (In Russian). NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Fundamental studies conducted on the Kiev U-240 isochron- 
ous cyclotron with the aim of its preparation to multicharged 
heavy ions acceleration are considered. The radial source may be 
assembled according to one of two variants, that depends on the 
accelerator operation conditions: with a filament-type cathode for 
producing single-charged ions of light elements (H*, D*, He*) or 
with indirectly electron beam heated cathode forproducing multi- 
charged ions of heavy elements. Calculation results for different cy- 
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clotron operation condition accomplished for magnetic field in a 
center of Bp=1.6, 1.5, 1.4, and 1.3 T have shown that the field dis- 
tribution corresponding to By=1.3 T is the optimum one from the 
viewpoint of limitations both for betatron oscillations frequencies 
and phase motion. Sup(12)Csup(3+) ion beams with 93 MeV 
energy and sup(14)Nsup(4+) ion beams with 152 MeV energy and4 
pA current are generated in the accelerato. Experiments on H™ 
ions acceleration and extraction with stripping of protons and 
carbon ions have revealed the principle opportunity and high effi- 
ciency of the above method application in the U-240 accelrator. 


1173 (INS-NUMA—57) IH linac development at INS. 
Yamada, S.; Hattori, T.; Fujino, T.; Fukushima, T.; Mura- 
kami, T.; Tojyo, E.; Yoshida, K. (SEE CODE- 6269600 
Tokyo Univ. (Japan). Inst. for Nuclear Study). Apr 1985. 
70p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86704245. 

A new tuning method of the gap voltage distribution has 
been developed for an interdigital H type linac. With an asymmetri- 
cally ridged IH resonator, the voltage distribution was significantly 
improved by introducing a pair of Wing Tuners. The quality factor 
and the shunt impedance of the resonant cavity remained practical- 
ly unchanged by these inductive tuning elements. The Wing Tuners 
strongly affect on linac characteristics similarly to the local reduc- 
tion of the resonator diameter. A prototype IH linac has been con- 
structed to demonstrate the operational capabilities of the tuning 
method. The linac is designed to accelerate protons from an energy 
of 15 to 161 keV with an rf frequency of 100 MHz. The linac tank 
is made of mild steel, and 48 and 92 cm in diameter and in length, 
respectively. The drift tube structure of 7/3a mode is adopted, and 
an electrostatic quadrupole lens is installed in every 3a drift tube. 
The experimental results of the proton model agree well with the 
design characteristics 


1174 (JINR—R-9-85-358) Initial operation of JINR 

Dzhelepov, V.P.; Dmitrievskij, V.I.; Onish- 
chenko, L.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 14p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86703993. 

Submitted to Int. Meeting on Cyclotrons, Bekhin, Chechos- 
lovakia, 1985. 

The phasotron in JINR is designed for acceleration of pro- 
tons up to 680 MeV. The main peculiarity of the accelerator is the 
magnetic field with the space variation, ensuring the axial particle 
stability despite the magnetic field growing along the radius. An- 
other important peculiarity of the JINR phasotron is the high-effi- 
ciency extraction system with the current septum; that is why only 
the extracted beam will be used in the investigations. In 1984 the 
first internal beam was accelerated up to 680 MeV. In 1985 the 
protor beam has been extracted out of the chamber. The extraction 
efficiency has exceeded 50%. 8 refs.; 25 figs. 


1175 (LBL—21194) Preliminary design of a 10 MV ion 
accelerator. Fessenden, T.J.; Celata, C.M.; Faltens, A.; Hen- 
derson, T.; Judd, D.L.; Keefe, D.; Laslett, L.J.; Meneghetti, 
J.; Pixe, C.; Vanecek, D. (Lawrence Berkeley Lab., CA 
(USA). Accelerator and Fusion Research Div.). Jun 1986. 
Contract AC03-76SF00098. 13p. (CONF-8606131—4). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87000065. 
From 2. international topical symposium on ICF research by 
high-power beams; Na, Ja 16 Jun 198 
eh Peat the low Saad Tas cdenen Deas HIF driver the 
beam current is limited by our ability to control space charge by a 
focusing system. As a consequence, HIF induction accelerator de- 
signs feature simultaneous acceleration of many beams in parallel 
within a single accelerator structure. As the speed of the beams in- 
crease, the focusing system changes from electrostatic to magnetic 
quadrupoles with a corresponding increase in the maximum allow- 
able current. At that point the beams are merged thereby decreas- 
ing the cost of the subsequent accelerator structure. The LBL 
group is developing an experiment to study the physics of merging 
and of focusing ion beams. In the design, parallel beams of ions 
(Ct, Al*, or Al**) are accelerated to several MV and merged 
transversely. The merged beams are then further accelerated and 
the growth in transverse and longitudinal emittance is determined 
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for comparison with theory. The apparatus will then be used to 
study the problems associated with focusing ion beams to a small 
spot. Details of the accelerator design and considerations of the 
physics of combining beams are presented. 


1176 (LBL—21348) Preliminary results from MBE-4: a 
four beam induction linac for heavy ion fusion research. Fes- 
senden, T.J.; Judd, D.L.; Keefe, D.; Kim, C.; Laslett, L.J.; 
Smith, L.; Warwick, A.I. (Lawrence Berkeley Lab., CA 
(USA). Accelerator and Fusion Research Div.). May 1986. 
Contract AC03-76SF00098. 14p. (CONF-860510—16). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87000058. 

From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 

Preliminary results are presented from a scaled experimental 
multiple beam induction linac. This experiment is part of a program 
of accelerator research for heavy ion fusion. It is shown that multi- 
ple beams can be accelerated without significant mutual interaction. 
Measurements of the longitudinal dynamics of a current-amplifying 
induction linac are presented and compared to calculations. Cou- 
pling of transverse and longitudinal dynamics is discussed. 


1177 (LBL—21618) Two-beam accelerator. Sessler, 
A.M.; Hopkins, D.B. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1986. Contract AC03-76SF00098. 9p. (CONF- 
860629—59). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87000315. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The Two-Beam Accelerator (TBA) consists of a long high- 
gradient accelerator structure (HGS) adjacent to an equal-length 
Free Electron Laser (FEL). In the FEL, a beam propagates 
through a long series of undulators. At regular intervals, wave- 
guides couple microwave power out of the FEL into the HGS. To 
replenish energy given up by the FEL beam to the microwave 
field, induction accelerator units are placed periodically along the 
length of the FEL. In this manner it is expected to achieve gradi- 
ents of more than 250 MV/m and thus have a serious option for a 1 
TeV x 1 TeV linear collider. The state of present theoretical under- 
standing of the TBA is presented with particular emphasis upon op- 
eration of the “steady-state” FEL, phase and amplitude control of 
the rf wave, and suppression of sideband instabilities. Experimental 
work has focused upon the development of a suitable HGS and the 
testing of this structure using the Electron Laser Facility (ELF). 
Description is given of a first test at ELF with a seven-cell 27/3 
mode structure which without preconditioning and with a not- 
very-good vacuum nevertheless at 35 GHz yielded an average ac- 
celerating gradient of 180 MV/m. 


1178 (LBL—21745) Highlights of the heavy ion fusion 
symposium. Keefe, D. (Lawrence Berkeley Lab., CA 
(USA). Accelerator and Fusion Research Div.). Jul 1986. 
Contract AC03-76SF00098. 9p. (CONF-860629—54). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87000062. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The current status and prospects for inertial confinement 
fusion based on the use of intense beams of heavy ions will be de- 
scribed in the light of results presented at the International Sympo- 
sium on Heavy Ion Fusion, (Washington, DC, May 27-29, 1986). 


(LBL—21826) Comparison of the design and costs 
of induction linac drivers for inertial fusion using ions of 
mass 133 and 200. Hovingh, J.; Brady, V.O.; Faltens, A.; 
Lee, E.P. (Lawrence Livermore National Lab., CA (USA); 
Lawrence Berkeley Lab., CA (USA)). Jun 1986. Contract 
ACO03-76SF00098. 7p. (CONF-860652—29). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87000075. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

Optimized cost estimates for induction linac accelerators 
using mass 133 ions at a charge state of +2 producing inertial 


- fusion target yields of 300, 600, and 1200 MJ are presented. The 


ions are injected into the accelerator at 3 MV, and accelerated to 
the required voltage appropriate to the desired target yield. A cost 
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comparison of these drivers is made with drivers using mass 200, 
charge state +3 ions for several target yields and a fusion power of 
3000 MW. 


1180 (LBL-PUB—496-No.3) Bevalac operations update. 
No. 3. (Lawrence Berkeley Lab., CA (USA)). Oct 1986. 
Contract AC03-76SF00098. 11p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE87000947. 

Activities are reported in these areas: Bevatron operations 
(including a list of major experimental runs), user support at the Be- 
valac, modifications to the local injector, accelerator improvements 
at the Super HILAC, and general Bevalac upgrading. Modifica- 
tions are reported for six individual beam lines. (LEW) 


1181 (SLAC-CN—337-Reyv.) Radiation in the SLC final 
focus alcoves from beam losses in collimators and dumps. Re- 
vision. Jenkins, T.M.; McCall, R.C. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). 1 Oct 1986. Con- 
tract AC03-76SF00515. 14p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87001647. 

There are various beam line components between the inter- 
action point (IP) of the SLC and the beam dumps which will inter- 
cept enough beam to warrant calculating the radiation levels inside 
the final focus alcoves. The three types of devices which are of 
concern are the main dump, tune-up dumps, and adjustable collima- 
tors. Fluences of and doses from neutrons and photons in the al- 
coves are calculated. It is concluded that if the beam losses do 
occur as expected, many of the electronic components in the al- 
coves will begin to fail after a very short running period. The final 
focus is seen to be a hostile environment for sensitive electronics, 
and some combination of local shielding around the beam intercept- 
ing devices and shielding of the alcoves themselves is recommend- 
ed if electronics are to remain in the tunnels Annual doses in the 
alcoves are tabulated, followed by types, locations of devices and 
beam losses. (LEW) 


1182 (SLAC-PUB—4081) Panel discussion on laborato- 
ry accelerator programs: present and future. Richter, B. 
(Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Sep 1986. Contract AC03-76SF00515. 4p. (CONF- 
860701—26). NTIS, PC A02/MF A0i; GPO Dep. File 
Number DE87001662. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

The present SLAC accelerator program is summarized brief- 
ly, and the future of electron-positron colliders is discussed. Present 
activities discussed include the PEP storage ring, the SPEAR stor- 
age ring, the Linear Accelerator, and the SLAC Linear Collider 
(SLC) project. Future prospects include a larger scale linear col- 
lider. The stability requirements on acceleration are briefly dis- 
cussed. (LEW) 


1183 Noise characteristics of U. S. synchrotroi: radi- 
ation sources. Powers, L. (AT&T Bell Laboratories, Murray 
Hill, New Jersey 07974). Review of Scientific Instruments; 57: 
No. 12, 3024-3026(Dec 1986). 

Noise characteristics of the U. S. x-ray synchrotron sources 
are compared in the 0—2.5-kHz region. In general, little difference 
is found in the characteristic frequencies of the noise on focused 
and unfocused beamlines of a particular source, but the magnitude 
and white-noise levels differ. The National Synchrotron Light 
Source shows the least characteristic noise and the noise that is ob- 
served is small in magnitude (2—3 times the white-noise level). 


1184 Neutron dose and energy spectrum outside a 20- 
MV accelerator treatment room. Muller-Runkel, R.; Ovadia, 
J.; Culbert, H.; Cooke, R.H.; Dolecek, E.H. (Michael Reese 
Hosp ital and Medical Center, Chicago, Illinois 60616). Med- 
ical Physics; 13: No. 5, 742-141(Sep 1986). 

A maze design is discussed for a Therac 20 linear accelerator 
(manufactured by Atomic Energy of Canada, Ltd.) which reduces 
the flux of neutrons at the door to permissible levels in controlled 
areas. The L-shaped design allows for a relatively light door at the 
end of the maze, consisting of 5.08-cm (2-in.) borated polyethylene 
and 2-mm lead. A comparison is made between the neutron dose 
equivalent (DE) calculated by various methods and the DE meas- 
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ured with a variety of portable neutron survey meters. In addition, 
the neutron energy spectrum outside the maze at 1 m from the 
door, measured with a polyethylene multisphere Lil system, is re- 
ported. 


1185 Experimental study of beat wave excitation of high 


phase velocity space ee eee 
Feleration, Josh, C.; Cla C.E.; Darrow, C.; Umstadter, 
D. (University of ifornia, Los les, California 


90024). AIP (American Institute of Physics) Conference Pro- 
ceedings; 130: No. 1, 99-113(15 Jul 1985). 

In this paper we present the first detailed study of the excita- 
tion of high phase velocity plasm waves by colinear optical mixing. 
The plasma wave frequency and wavenumber, hence the phase ve- 
locity, are directly measured using Thomson scattering. nego 
tude of the plasma wave and therefore the longitudinal electric 
field is inferred from the magnitude of the Thomson scattered light. 
For a modest laser intensity of —10'* W/cm? in each frequency, 
the excited space-charge plasma wave has measured 
electric fields of the order 1 GeV/m, in reasonable agreement with 
the fluid theory. 


1186 Electromagnetic effects in relativistic electron 
beam plasma interactions. Kruer, W.L.; Langdon, A.B. 
(Physics Department, Lawrence Livermore National Labo- 
ratory, Livermore, California 94550). AIP (American Insti- 
tute of Physics) Conference Proceedings; 130: No. 1, 114- 
119(15 Jul 1985). Contract W-7405-ENG-48. 

Electromagnetic effects excited by intense relativistic elec- 
tron beams in plasmas are investigated using a two-dimensional par- 
ticle code. Tho ciesuhdities hth Geielh Waenin hate Mane empaile 
fields excited by the Weibel instability as well as sizeable electro- 
magnetic radiation over a significant range of frequencies. The pos- 
sible relevance of beam plasma instabilities to the laser acceleration 
of particles is briefly discussed. 


1187 Evolution of the laser beam envelope in the beat 
wave accelerator. Sprangle, P.; Tang, C. (Plasma Theory 
Branch, Plasma Physics Division, Naval Research Labora- 
tory, Washington, DC 20375-5000). AIP (American Institute 
of P of Floss) Conference Proceedings; 130: No. 1, 156-171(15 Jul 


An envelope equation is derived which describes the radial 
evolution of a radiation beam propagating through a plasma, which 
is supporting a space charge wave. The radiation envelope equation 
contains a defocusing term due to diffraction spreading, a focusing 
term due to relativistic oscillations of the plasma electrons and a 
rapid periodic focusing and defocusing term due to the presence of 
the space charge wave. In the absence of the space charge wave 
the condition necessary to propagate a laser beam with constant 
radius is found in terms of the laser power. In the presence of the 
space charge wave the laser envelope developes a high frequency 
modulation. 


1188 Effect of noise and pump depletion on the plasma 
beat wave accelerator. Horton, W.; Tajima, T. (University of 
Texas at Austin, Austin, Texas 78712). AIP (American Insti- 
tute of Physics) Conference Proceedings; 130: No. 1, 179- 
184(15 Jul 1985). 

The limits on the effective growth of the plasma beat wave 
due to noise in the plasma density and the depletion of the laser 
driving fields are investigated theoretically. 


1189 Report of near field group. Palmer, R.B.; ett, 
N.; Claus, J.; Fernow, R.; Stumer, I.; Figueroa, H.; ll, 
N.; Funk, W.; Lee-Whiting, G.; Pickup, M. (Brookhaven 
National Laboratory, Upton, New York 11973). AIP (Amer- 
ican Institute of Physics) Conference Proceedings; 130: No. 1, 
234-252(15 Jul 1985). 

It is a pleasure to be able to report substantial progress since 
the Los Alamos Workshop two years ago. A radio-frequency 
model of a grating accelerator has been tested at Cornell, and ex- 
tensive calculations compared with observations. Alternative struc- 
tures consisting of either hemispherical bumps on a plane, or con- 
ducting spheres in space, have also been rf modeled. The use of 











171 / ERA-12/1 


liquid droplets to form such structures has been proposed and a 
conceptual design studied. Calculations and experiments have exam- 
ined the effects of surface plasmas, and shown that in this case the 
reflectivity is low. However, calculations and observations suggest 
that gradients in excess of 1 GeV/meter should be obtainable with- 
out forming such plasma. An examination of wake fields shows 
that, with Landau damping, these are independent of wavelength. 
The use of near field structures to act as high gradient focusing ele- 
ments has been studied and shows promise, independent of the ac- 
celeration mechanism. Beamstrahlung in the quantum mechanical 
limit has been showr to scale as (DN)/sup 1/3/. Finally a proposal 
has been made to establish a facility that would enable "proof of 
principle experiments” to be performed on these and other laser 
driven accelerator mechanisms. 


1190 General features of the accelerating modes of open 
structures. Kroll, N.M. (University of California, San Diego, 
La Jolla, California 92093). AIP (American Institute of Phys- 
ics) Conference Proceedings; 130: No. 1, 253-270(15 Jul 1985). 

Acceleration modes are defined, and their general character- 
istics in open structures are discussed. Some simple examples are 
given. Circumstances under which the number of such modes is 
small are elucidated. Various approaches to the transverse stability 
problem are discussed. 


1191 Preliminary results on open accelerating struc- 
tures. Palmer, R.B.; Gaaken, s. (Brookhaven National 
a , Upton, New York 11973). AIP (American Insti- 

of ysics) Conference Proceedings; 130: No. 1, 271- 
280(13 Jul 1985). 

Periodic structures consisting of rows of spherical conduc- 
tors in a plasma linac is considered. Field configurations have been 
investigated using copper spheres approximately 11 cm diameter 
and microwave radiation of approximately 30 cm wavelength. 
(AIP) 


1192 eee i 
N.M. (University of California, San Diego, La Jolla, Cali- 
fornia 92093). AIP (American Institute of Physics) Conference 
Proceedings; 130: No. 1, 296-304(15 Jul 1985). 

Heating of conduction cooled surfaces by pulses of electro- 
magnetic radiation leads to a temperature rise proporptional to the 
square root of the pulse width in a plasma accelerator. The square 
root law is modified. (AIP) 


Phase and amplitude considerations for the two- 
beam accelerator. Kuenning, R.W.; Sessler, A.M.; Wurtele, 
J.S. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). AIP (American Institute o 


of 
Physics) Conference Proceedings; 130: No. 1, 324-328(15 Jul 


1985). Contract AC03-76SF00098. 

Phase and amplitude considerations are made for a Two- 
Beam Accelerator and analytic formulas are obtained expressing the 
phase and amplitude errors in terms of magnetic wiggler errors, 
beam energy errors, beam current errors, and microwave field am- 
plitude errors. The necessity of phase and amplitude control is 
shown and schemes are proposed which can accomplish this con- 
trol. 


1194 Gas-loaded yeep accelerator. Piestrup, 
M.A.; Edighoffer, J.A. (Adelphi Technology, 13800 Skyline 
Bivd., Woodside, California 2). AIP (American Institute 
% Physics) Conference Proceedings; 130: No. 1, 329-344(15 Jul 


The introduction of a gas into the transverse-field accelera- 
tor allows the use of realizable helix magnetic fields while still 
maintaining good acceleration gradients for ultrarelativistic electron 
beams. Synchrotron radiation losses can then be kept to acceptable 
values. To account for elastic scattering in the gas, a Monte-Carlo 
simulation has been done, and it shows that the introduction of the 
gas does not effect the interaction appreciably. 
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1195 Three-wave accelerator and how it compares with 
two-wave accelerator. Abedi, M.J. (Department of Physics 
and Institute of Theoretical Science, University of Oregon, 
Eugene, Oregon 97403). AIP (American Institute of Ph 
Conference Proceedings; 130: No. 1, 367-373(15 Jul 1985). 

A three-wave particle accelerator is briefly described and its 


energy gradient and efficiency are compared with those of two- 
wave accelerator. 


1196 Periodic plasma waveguide. Cole, F.T. (Ar 
National Laboratory). AIP (American Institute o 
Conference Proceedings; 130: No. 1, 435-442(15 Jul 1985). 

The use of a low-energy electron beam with periodic density 
variation to perform the functions of a disc-loaded waveguide 
linear-accelerator structure is proposed. (AIP) 


1197 oe ont erent. Ee ae. 
onstrated 


acceleration, and a proposed relativistic 
celerator. Olson, C.L.; Frost, C.A.; Patterson, E.L.; haan, 
J.P.; Poukey, J.W. (Sandia National Laboratories, Albuq uer- 
que, ue, New Mexico 87185). AIP (American Institute of Physics) 
nference Proceedings; 130: No. 1, 443-457(15 Jul 1985). 

The Ionization Front Accelerator (IFA) is a collective ion 
accelerator for which high-gradient particle acceleration has now 
been domenstrated. In the IFA, the space charge field at the front 
of an intense relativistic electron beam is controlled by a laser and 
used to accelerate an ion bunch. Two complete IFA systems have 
been built (IFA-1 and IFA-2). Here we present initial IFA-2 ion re- 
sults that demonstrate that ions have been accelerated with con- 
trolled accelerating fields of 33 MV/m over 30 cm. 


1198 Wakeatron: acceleration of electrons on the wake 
field of a proton bunch. Ruggiero, A.G. (Argonne National 
pereagrs~ Argonne, Illinois 60439). AIP (American Insti- 
tute of Physics) Conference Proceedings; 130: No. 1, 458- 
474(15 Jul 1985). 

We explore in this note the idea of accelerating a low inten- 
sity electron or positron bunch, travelling through a linear RF 
structure, following at a short distance an intense proton bunch 
which leaves behind a wake field. This device acts like a transform- 
er where two beams are involved: one made of protons at high cur- 
rent and low energy, the other made of either electrons or posi- 
trons, at low current and high energy. The two beams are coupled 
electromagnetically to each other by a specially designed RF struc- 
ture made of a long sequence of cavities. 


1199 All wiggler and undulator synchrotron radiation 
source. Winick, H.; Wiedemann, H.; Lindau, I; Hod 

K.; Halbach, K.; Cerino, 1 Bienenstock, A. Ritensh, R. 
(Stanford Synchrotron Radiation Lab., CA). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; 30: No. 4, 1-3(Aug 1983). 

Successful experience with wiggler and undulator (w/u) 
magnets as synchrotron radiation (SR) sources has led to new facil- 
ity design concepts. The authors review the design features and 
performance criteria of new rings and describe a proposed facility 
at SLAC consisting of two rings (1-2 and 5-6 GeV) in the same 
tunnel, both optimized for w/u insertions. The authors also present 
conceptual designs for permanent magnet dipoles and quads. 9 ref- 
erences, 6 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 1109, 1190, 1191, 1192, 1194, 1197, 1227, 
1237, 1238, 1239, 1240, 2886 


1200 (AD-A—169846/3/XAB) High-repetition-rate elec- 
tron-beam rf acceleration and submillimeter wave 

via a free-electron laser. Report for 15 August 1985-14 Febru- 
ary 1986. Luhmann, N.C.; McDermott, D.B. (California 
Univ., Los Angeles (USA)). 14 Feb 1986. 6p. NTIS, PC 
A02/MF AOl. 
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Numerical simulation was used to study the advantages of a 
multicavity linac for improving the quality of the electron beam 
due to the technique of phase synchronism. This also increases the 
shunt resistance of the accelerator, which is desirous if very high 
energy is the goal. However, if a particular energy is required, then 
the shunt resistance must be held constant. Fortunately, a cavity's 
quality factor, Q, is approximately inversely proportional ot its 
length if its aspect ratio is much less than one. Therefore, the shunt 
resistance can be controlled by varying the length of the cavities. 


1201 (INIS-SU—352, pp 100-103) Effects of charge ex- 
change on residual gases in the ITEP electrostatic accelera- 
tor. Barkhudaryan, A.V.; Koshkarev, D.G.; Dmitriev, LS.; 
Zajkov, V.P. (Gosudarstvenny; Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki; Moskovskij Gosudarstvennyj 
Univ., USSR). 1985. (in Russian). NTIS (US Sales Only), 
PC A20/MF AO0Ol. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Possibility of production of ions with different charges by a 
charge exchange on residual gas molecules in the electrostatic ac- 
celerator vacuum chamber is studied in the process of acceleration. 
Calculations are performed using the bismuth ions acceleration with 
initial charges from to +5 as an example. It is shown that charge 
exchange effect becomes noticeable at a pressure in vacuum cham- 
ber equal to 10sup(-5) Tor. Increase of pressure above 5x10sup(-5) 
Tor does not result in the noticeable effect growth. Thus, a conclu- 
sion is drawn that in electrostatic accelerators usage of sources pro- 
ducing ions with high charges (for example, sources of a laser type) 
is preferable, and the charge exchange in the process of accelera- 
tion is expedient only in tandem accelerators. 


1202 (INIS-SU—352, pp 130-136) Interaction of a high- 
current beam with hybride oscillations in multi-sectional 
proton linac. Esin, S.K.; Ostroumov, P.N. 1985. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOl. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Stability of transverse oscillations of a proton beam in the 
multi-sectional proton linac is investigted. The elactine are present- 
ed which describe nonstationary process of self-consistent interac- 
tion of a high-current beam with axially symmetric (hybrid) oscilla- 
tion modes and calculation results performed on their basis. Re- 
gions of available values of transverse shunt resistance rsub(s) and 
beam current 1 are defined for the meson factory linac. At beam 
energy of 1 GeV, r sub(s) is 0.5 Mao, I is 0.5 3A. A conclusion is 
drawn, that it is necessary to avoid the condition of simultaneous 
resonance excitation in all sections of the above linacs. Hybrid os- 
cillations overlapping the operation oscillation frequency are to 
have the detuning value not less than 100. 


1203 (INIS-SU—352, pp 145-147) Eigenfrequency fine- 
tuning in a four-chamber H-resonator of an accelerator with 
spatially homogeneous quadrupole focusing. Andreev, V.A.; 
Belyaev, V.I.; Danil’tsev, E.N.; Kozodaev, A.M.; Ugarov, 
S.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1985. (In Russian). NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The resonator eigenfrequency fine-autotuning system of the 
ITEP accelerator with spatially homogeneous quadrupolar focusing 
is described. The accelerator is intended for the proton beam accel- 
eration with a pulsed current of 150 mA up to 3 MeV. The resona- 
tor length is 5 m, the separate chamber diameter is 200 mm. Fre- 
quency tuning is accomplished by the method of synchronous vari- 
ation of the depth of introduction of four copper plates to the face 
part of the RF-volume. The plates are designed for the overlapping 
of magnetic flux in the regions of its transfer from one chamber to 
another. The total stroke and length of each plate constitute 45 and 
70 mm, respectively. The resonator eigenfrequency, which is equal 
to 148.5 MHz, may be changed with the use of these plates by 60 
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kHz. The frequency fine-autotuning system comprises the phase 
monitor, signal processing unit, unit of indication and correction of 
plate position, amplifier unit, and four drives with optical indication 
of plate position. The system provides the accuracy of frequency 
stability of +-100 Hz, accuracy of plate position indication is 0.1 
mm. 


1204 (INIS-SU—352, pp 167-170) Analytical studies of 
two-beam resonator accelerator operational conditions. Voro- 
gushin, M.F.; Chernoguboskij, M.A. (Nauchno- 
Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad, USSR; Leningradskij Ehlektrotekhnicheskij “~ 
USSR). 1985. (In Russian). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Operational conditions of a two-beam accelerator, in which 
generation and consumption of RF power is accomplished in one 
resonator unit, are investigated in the general form. Analytical solu- 
tion of the problem of two beam interaction in a resonator carried 
out by the method of eigenfunctions in the single-mode approxima- 
tion is performed. As a result of the above investigation the simple 
engineering technique of accelerator parameters calculation is de- 
veloped and conditions of realization of regimes with optimum effi- 
ciency and maximum particle energy growth are obtained. 


1205 en a pp 175-177) Experimental study 
of strong accelerating field creation for additional accelera- 
Son of times tna tiempos Gamat aoe a ie 
resonance structure. Vishnyakov, V.A.; Zakutin, V.V.; 
Kushnir, V.A.; Romas’ko, V.P.; Fursov, G.L.; Shendero- 
vich, A.M. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhni- 
cheskij Inst.). 1985. (In Russian). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

General regularities of production of accelerating fields in 
the chain of passive resonators are studied experimentally in their 
excitation by a modulated electron beam. The LU-40 accelerator 
injector section is used as a modulated beam source. Electron 
energy constituted about 15 MeV, pulsed current was changed 
within the limits of 30-500 mA at pulse duration of 10 ps. The 
chain of 7 resonators operating on the Esub(010)-type oscillation 
was combined in a common section. Resonators were tuned for the 
frequency of 5592.2 MHz. Energy of particles passing through a 
resonator is measured as a function of beam current. The obtained 
results demonstrate the possibility of generation of high accelerat- 
ing fields in passive resonance structures excited by a modulated 
beam from linacs. These fields may be used for auxiliary accelera- 
tion of a part of accelerator beam. For this aim the retardation of 
180 deg phase should be done of a part of the beam. Utilization of 
the system of magnets allowing one to vary trajectory of a part of 
electrons in reaching the maximum resonator field is the optimum 
variant in this case. 


1206 (INIS-SU—352, pp 352-355) Beam optics under 
conditions of multiple scattering in a gas. Abrosimov, N.K.; 
Perskij, M.S.; Ryabov, G.A. (AN SSSR, Leningrad. Inst. 
Yadernoj Fiziki). 1985. (In Russian). NTIS (US Sales Only), 
PC A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Solution of a problem related to taking account of combined 
action of focusing forces and Coulomb multiple scattering on a par- 
ticle beam in extended scatterer was considered generally. An ex- 
pression for a beam density distribution function in phase space 
during beam passing through a linear optical system containing 
local and extended scatterers during initial normal distribution has 
been derived. Using as an example initial section of transport chan- 
nel for 1 MeV synchrocyclotron proton beam it is shown that the 
approach suggested permits qualitative estimation of the scattering 
effect from accelerator output window and the air in transport 
channel on beam sizes and emittance. 
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(INIS-SU—352, pp 142-144) Effect of inductive 
couplers on dispersive properties of a four-chamber resonator 

proton linac. Vengrov, R.M. (Gosudarstvennyj Komi- 

po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inet. PrTeoreticheako} i Ehksperimental'noj Fiziki). 1985. 
Russian). NTIS 5 Sales Only), PC A20/MF AO1. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Effect of non-resonance inductive coupling circuits (cou- 
plers) on dispersive characteristics of multi-chamber H-resonators 
used in proton linacs with spatially homogeneous quadrupolar fo- 
cusing is studied. The investigated model of a four-chamber resona- 
tor consists of 6 sections. The inner resonator diameter equals 440 
mm, the length of each section is 800 mm; the accelerating-focusing 
channel aperture radius is 10.5 mm. 4 antidipole couplers made of a 
copper tube 8 mm in diameter were installed inside each section. 
After the coupler fixing in the resonator, it was possible to separate 
a quadrupolar mode with 160.4 MHr frequency and a Q-factor of 
3600 along with two dipole modes with resonator frequencies of 
700 and 161.6 MHz and a Q-factor of 630. A conclusion is drawn 
that the usage of non-resonance coupling circuits in the investigated 
resonators decreases sharply their Q-factor on dipole modes remain- 
ing unchangeable RF parameters on the operating mode. This 
allows one to simplify the process itself and to improve the quality 
of multi-sectional resonator tuning to a given field distribution. 


1208 (INIS-SU—352, 277-281) Some algorithms for 
magneto-optical system one Aseev, V.N.; Volkov, B.S.; 
Gorlovoj, M.V. (AN SSSR, Moscow. . "Yadernykh Iss- 
ledovanij; Gosudarstvennyj Komitet a V yok 
Atomnoj Ehnergii SSSR, Serpukhov. van Fiziki V 
yoy 1985. (In Russian). NTIS (US Sales y), PC 

A20 A01. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; — USSR (16 Oct 1984). 

Some algorithms intended for using as basic ones for tuning 
ciabientiial quiets, Wht am Gdlindl ie theiine of ot 
mary proton beams of a meson factory, are considered. The algo- 
rithms are based on iteration methods and permit to solve three 
fundamental problems: obtained required spatial beam position 
pe obtaining necessary beam size (focusing); alignment 

cal toed, conidia Sor daldtdhtin weal tates gtlinas and da 
when particle losses during transport are minimum (loss minimiza- 
tion). All algorithms were experimentally tested under computer 
control and a part of them - under conditions of real beams. 


(KEK—85-3) On the criterion of coherency of syn- 
chrotron radiation. Miyahara, Tsuneaki. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Jul 1985. 6p. 

S (US Sales Only), PC A02/MF A0Ol. File Number 
DE86704252. 

The criterion of coherency of synchrotron radiation has 
been estimated for an electron bunch with the Gaussian distribu- 
tion. The coherent effect becomes remarkable especially for single 
bunch operation, where the additional radiation induced by coher- 
ency is comparable to the ordinary incoherent radiation when the 
shielding by conductors is not perfect. 


1210 (LA-UR—86-3043) Optimization of a He-jet activ- 
ity transport system to use at LAMPF. Talbert, W.L. Jr.; 


Bunker, M.E.; Starner, J.W. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 20p. (CONF- 
860815—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000135. 

From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
ey NM, USA (18 Aug 1986). 

As part of an assessment of the feasibility for a He-jet cou- 
pled on-line mass separator at LAMPF, we have studied perform- 
ance characteristics of a gas activity transport system under condi- 
tions simulating those expected on the main LAMPF beam line. In 
experiments utilizing a side beam at LAMPF, we have measured 
absolute transport efficiencies, transit times, aerosol properties, and 
dependences on beam intensity. Further experiments with a He-jet 
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system at the Omega West Reactor have indicated an optimum 
configuration of a target chamber to be placed in the LAMPF main 
beam. The results of these studies suggest that a He-jet activity 
transport system should work well at LAMPF in the 800-MeV, 1- 
mA proton beam that is spread over ~40 cm? near the beam stop. 
19 refs., 8 figs. 


1211 Ph mei Dynamic devices - pickups and 
kickers. Lam! G. (Lawrence Berkeley Lab., CA 

SA)). Aug 1986. Contract AC03-76SF00098. 33p. 
CONF-850771—6). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE87000930. 

From SLAC summer school on the physics of high energy 

accelerators; Stanford, CA, USA (15 Jul 1985). 

A given configuration of electrodes may be used either as a 
pickup or as a kicker; that duality is addressed. Some general rela- 
tions between longitudinal and transverse effects and between the 
respones as pickup and as kicker are derived. Dynamic effects are 
seen to be entirely determined by the longitudinal electric fields in 
the direction of the beam current when the electrode is excited as a 
kicker. Response functions that serve as figures of merit are de- 
fined. The responses of specific examples of pickups and kickers are 
analyzed. An approach to the calculation of the transverse variation 
of coupling over the electrode aperture is preented. (LEW) 


1212 (SLAC-PUB—4058) Space charge effects: tune 
shifts and resonances. Weng, W.T. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Aug 1986. Contract 
AC03-76SF00515. 12p. (CONF-850771—7). S, PC A02/ 
MF AO01; GPO Dep. File Number DE87001660. 

From SLAC summer school on the physics of high energy 
particle accelerators; Stanford, CA, USA (15 Jul 1985). 

The effects of space charge and beam-beam interactions on 
single particle motion in the transverse degree of freedom are con- 
sidered. The space charge force and the resulting incoherent tune 
shift are described, and examples are given from the AGS and 
CERN’s PSB. Equations of motion are given for resonances in the 
presence of the space charge force, and particle behavior is exam- 
ined under resonance and space charge conditions. Resonance 
phase space structure is described with and without space charge. 
Uniform and bunched beams are compared. Beam-beam forces and 
resonances and beam-beam detuning are described. 18 refs., 15 figs. 


(Zf{K—577) BROHR and SYSFIT - a system of 
computer codes for the calculation of the beam transport at 
electrostatic accelerators. A ear M. (Zentralinstitut fuer 
Kernforschung, Rossendorf Oop de Gerena), NTIS (US 
cratic Republic)). Jan 1986. 20p. German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703994. 

The computer codes BROHR and SYSFIT are presented. 
Both codes are based on the first-order matrix formalism of ion 
optics. By means of the code BROHR the trajectories of ions and 
electrons inside of any inclined field accelerating tubes can be cal- 
culated. The influence of the stripping process at tandem accelera- 
tors is included by changing of the mass and the charge of the ions 
and by increasing the beam emittance. The code SYSFIT is used 
for calculation of any beam transport systems and of the transport- 
ed beam. Special requested imaging properties can be realized by 
parameter variation. Calculated examples are given for both codes. 


1214 Structure of a one-component plasma in an exter- 
nal field: A molecular-dynamics study of particle arrangement 
in a heavy-ion storage ring. Rahman, A.; Schiffer, J.P. (Su- 
— Institute and School of Physics and Soe 

University of Minnesota, Minneapolis, Minneso 
55455). Physical Review Letters; 57: No. 9, 1133-1136(1 Sep 
1986). 

A one-component plasma has been studied by molecular-dy- 
namics calculations to simulate the behavior of charged particles in 
heavy-ion storage rings. The Hamiltonian used confines the plasma 
in the directions lateral to the direction of travel in the ring in the 
frame of reference which is moving with the beam. The results 
show an unexpected stratification of density in the lateral direction, 
and a tendency towards a first-neighbor coordination of 14 (8+6) 
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seems incipient. On each shell we observe a triangular pattern of 
particle arrangement. 


1215 Quantum effects in linear collider scaling laws. 
Himel, gh on, J. (Stanford Linear Accelerator Center, 
Stanford, California 94305). AIP (American Institute of Phys- 
ics) Conference Proceedings; 130: No. 1, 602-612(15 Jul 1985). 

Compared to classical calculations, quantum corrections 
greatly reduce the radiation emitted when the e* and e~ beams col- 
lide in a linear collider. This allows a given luminosity to be ob- 
tained with much lower beam powers by making the beam size 
smaller. 


1216 Brief report on ‘The second workshop on laser ac- 
celeration of particles’. Teng, L.C. (Fermi National Accel- 
erator Laboratory, Batavia, Illinois 60510). AIP (American 
Institute of Physics) Conference Proceedings; 130: No. 1, 1- 
7(15 Jul 1985). 

The second workshop on laser acceleration of particles con- 
firmed the promise and likely payoff of a variety of schemes. (AIP) 


1217 Plasma accelerators. Katsouleas, T.; Joshi, C.; 
Dawson, J.M.; Chen, F.F.; Clayton, C.; Mori, W.B.; 
Darrow, C.; Umstadter, D. (University of California, Los 
Angeles, California 90024). AIP (American Institute of Phys- 
ics) Conference Proceedings; 130: No. 1, 63-98(15 Jul 1985). 

We review the progress made on several schemes for accel- 
eration in a plasma medium. The beat wave accelerator is becoming 
fairly well developed with recent advances made on theoretical, 
computational, and experimental fronts. Progress on three new con- 
cepts, the surfatron, the plasma wakefield, and the plasma grating 
or rippled plasma accelerator is also described. 


1218 Radial implosion acceleration. Channell, P.J. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). AIP (American Institute of Physics) Conference Pro- 


ceedings; 130: No. 1, 399-406(15 Jul 1985). 

In this paper we propose a scheme to generate high acceler- 
ating gradients [approximately (—) a few gigaelectron volts per 
meter]. The acceleration is nonresonant so that staging may be 
fairly easy, and the energy source is relativistic e-beams so that a 
relatively high overall efficiency may be achievable. 


1219 Laser focusing of particle beams. Channell, P.J.; 
Elliott, C.J.; Fontana, J.R. AIP (American Institute of Phys- 
ics) Conference Proceedings; 130: No. 1, 407-420(15 Jul 1985). 

We propose a scheme using the Inverse Cerenkov effect to 
focus particle beams with the potential of high focusing gradients 
(—200 kG/cm) and rapid, accurate control of the focusing element. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 764, 1314, 1376, 2115, 2877, 2878, 2883, 
2886, 2989, 2998, 3004, 3134, 3195 


1220 (AD-A—170121/8/XAB) Beam line and associated 
work. Final report, 1 July 1982-30 September 1985. Spicer, 
W.E.; Lindau, I. (Stanford Univ., CA (USA)). 12 Jul 1986. 
42p. NTIS, PC A03/MF A0O1. 

This is the final report of the construction of a beam line at 
the Standford Synchrotron Radiation Laboratory. The project was 
a joint effort between the Department of Defense, the National Sci- 
ence Foundation, the Department of Energy, and the Xerox Corpo- 
ration. The constructed beam line provides superior photon fluxes 
in the spectral region 10-1000 eV by using magnetic insertion de- 
vices, so-called undulators, on the SPEAR storage ring. The con- 
structed beam line will provide the DOD user community of syn- 
chrotron radiation unique spectroscopic capabilities in a variety of 
studies of atoms, molecules, and solids. 


1221 (BNL—38617) New high temperature plasma ion 
source for the TRISTAN ISOL facility. Piotrowski, A.; Gill, 
R.L.; McDonald, D.C. (Brookhaven National Lab., Upton, 
NY (USA)). Aug 1986. Contract AC02-76CH00016. 12p. 
(CONF-860815—7). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87001379. 
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From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 

A vigorous program of ion source development at TRIS- 
TAN has led to several types of ion sources that are especially 
suited to extended operation at a reactor-based ISOL facility. The 
latest of these is a high temperature plasma ion source in which a 5 
gm *5U target is located in the cathode and can be heated to 
2500°C. The ion source has a lifetime of >1000 hours and pro- 
duces a wide array of elements, including Pd. Off-line investigations 
indicate that the source functions primarily in an electron impact 
mode of ionization and exhibits typical ionzation efficiencies of 
>30% for Xe. 


1222 (BNL—52006) Su magnets and cryo- 
genics: proceedings. Dahl, P.F. (Brookhaven National Lab., 
Upton, NY (USA)). 1986. Contract AC02-76CHO00016. 
338p. (CONF-860583—). NTIS, PC A15/MF AO1; 1; GPO 
Dep. File Number DE87001456. 

From International Committee for Future Accelerators 
workshop on superconducting magnets and cryogenics; Upton, NY, 
USA (12 May 1986). 

Separate abstracts were prepared for 70 papers in these 
workshop proceeedings. Topics covered include: superconducting 
accelerator magnet research and development; superconductor de- 
velopment; electrical measurements; magnet design and construc- 
tion methods; field correction methods; power schemes and quench 
protection; cryogenic systems; and magnet measurements. (LEW) 


1223 (DOE/ER/40266—T1) Development of a hydrogen 
and deuterium polarized gas target for application in storage 
rings. Annual report, February 1, 1986-January 31, 1987. 
Haeberli, W. (Wisconsin Univ., Madison (USA). t. of 
Physics). 1986. Contract FG02-86ER40266. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000416. 

Insertion of an internal polarized gas target into storage 
rings for protons, antiprotons or electrons would permit interesting 
new experiments, particularly if the circulating beam is polarized as 
well. The purpose of the present project is the development of a 
polarized gas target, based on injection of polarized hydrogen or 
deuterium atoms into a storage cell in order to build up the re- 
quired target thickness. A method has been developed and tested, 
which permits measurement of the target polarization under realis- 
tic conditions (i.e., in the presence of an intense ion beam) without 
the need for a large accelerator. First measurements with an oxi- 
dized aluminum cell have been made. It is proposed to study wall 
depolarization in storage cells and to search for suitable wall condi- 
tions (wall material, coating, temperature, vacuum conditions) to 
permit eventual construction of a polarized gas target for a storage 
ring. 


1224 (EIR—579) Strength of the spallation neutron flux 
of SINQ for radiation damage fusion technology. Hegedues, 
F.; Green, W.V.; Stiller, P.; Green, S.; Herrnberger, V.; 
Stiefel, U.; Victoria, M. (Eidgenoessisches Inst. fuer Reak- 
torforschung, Wuerenlingen (Switzerland)). Dec 1985. 40p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE86703995. 

The SINQ spallation neutron source was simulated and its 
source strength measured in terms of the radiation damage param- 
eters: total flux of spallation neutrons with energy E>1.0 MeV; 
spectral energy distribution; helium and displacement damage pro- 
duction rates; and their ratio. This simulation used the proton beam 
of the TRIUMF accelerator in Canada, and its molten lead beam 
stop as the source of spallation neutrons. The helium production 
per proton of beam was measured for several materials by vacuum 
extraction inside a calibrated mass spectrograph; the spectrum, flux 
intensity, and the displacement radiation damage parameter were 
measured by multiple foil activation flux-unfolding combined with 
radiation damage calculations. The helium to dpa ratio matches the 
fusion reactor first wall case; but the helium production in iron per 
mA.year at a radial distance of 15 cm is estimated to be 6 appm 
compared to 310 appm at the end of life in the first wall of NET. 
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1225 (FNAL-TM—1410) S super collider 
magnet cryostat. Niemann, R.C.; Craddock, W.W.; Engler, 
N.H.; Gonczy, J.D.; Nicol, T.H.; Powers, R.J.; Rode, C.H. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Jul 
1986. Contract AC02-76CH03000. 7p. (CONF-861131—2). 
NTIS, PC A02/MF AOl; 4; GPO Dep. File Number 
DE86014467. 

From 6. intersociety cryogenics symposium; Miami Beach, 
FL, USA (2 Nov 1986). 

The proposed Superconducting Super Collider high energy 
physics research facility will entail one of the major cryogenic 
system undertakings of the next decade. The two 30 Km diameter 
accelerator rings contain an integrated system of = 10,000 super- 
conducting devices that must have low capital cost and operate re- 
liably and efficiently over the lifetime of the machine. The design 
for the a 8000 superconducting dipole magnet cryostats has been 
developed and evaluated by both component and systems tests. The 
details of the design are presented along with summaries of the ex- 
perimental evaluations of the suspension system, insulation, tran- 
sient phenomena, systems’ performance, etc. 


1226 (FNAL-TM—1422) Update on the tevatron muon 
shield. Malensek, A.; Stutte, L. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). 15 1986. Contract AC02- 
76CHO03000. . NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE87001902. 

In 1984, the dichromatic train was installed for an initial set 
of tests. Along with these tests of train performance, measurements 
of muon rates at various depths in the berm were taken in order to 
check Monte Carlo predictions. Data were taken at a range of train 
momentum settings, and from a bare target. The results of those 
studies are presented here and compared to predictions. In 1985, 
the quadrupole triplet train was installed for a wide band neutrino 
run. During this run, 5.5 m of 1.8 m diameter lead was installed at 
the request of the experimenters to harden the shield. Data obtained 
during this triplet run under a variety of conditions are also pre- 
sented, and compared to Monte Carlo predictions. Finally, these re- 
sults are used to determine how much additional shielding is needed 
for higher energy operation. 


1227 (FNAL-TM—1423) Method to rapidly tune the 
halo spoilers of the tevatron muon beam. Ojeda, Y.; Scott, B.; 
Malensek, A.; Morfin, J.G. (New Mexico Univ., Albuquer- 
que (USA); Purdue Univ., Lafayette, IN (USA); Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)). 1986. 
Contract AC02-76CH03000. 12p. NTIS, PC A02/MF AO; 
GPO Dep. File Number DE87001900. 

An active shield has been constructed which forms a sharp 
magnetic edge around the central core of useful muons and sweeps 
the envelope of halo muons (those that enter the aperture of an ex- 
periment without having passed through the momentum tagging 
system) radially away from beam center. Two types of halo scrap- 
ers have been employed in this shield: conventional toroidal mag- 
nets and a newly developed magnetic element called “mupipe”. 
The mupipes have eight degrees of motion, so attempting to tune 
the mupipe system by systematic measurements over the full range 
of each coordinate would be impractical. An algorithm was formu- 
lated to take a small set of measured values and from them predict 
the required positions of the two sections of mupipe to obtain maxi- 
mum beam and minimum halo. The algorithm measures the muon 
and halo yields at a representative subset of coordinated, employs a 
fitting program to find a functional form for the yields in terms of 
the coorinated, and maximizes that function in terms of the coordi- 
nates. The algorithm was tested by applying a Monte Carlo pro- 
gram to predict the halo and muon yield for a given orientation of 
the two movable sections of mupipe. (LEW) 


1228 (IAEA-TECDOC—345, pp 95-103) Pulsed-beam 
electrostatic accelerators at the I.V. Kurchatov Institute of 
Atomic Energy. Investigations of fission isomers performed at 
these devices. Otroshchenko, G.A. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). Aug 1985. NTIS (US Sales Only), 
son AOl. File Number DE86703933. (CONF- 
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From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

Main principles to produce pulsed ion beams at the electro- 
static accelerators in the I.V. Kurchatov Institute of Atomic 
Energy are briefly described. The obtained for the ion 
current pulses are given. Some results of fission isomer investiga- 
tions performed with pulsed beams of ions are shortly discussed. 7 
refs, 8 figs. 


1229 (INIS-mf—10498, pp 27) Theoretical consider- 
ations in large field spot scanning proton Levin, 
C.V.; Wynchank, S.; Gonin, R. 1986. NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE86703990. 
(CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1230 (INIS-SU—352, pp 40-43) Cyclotron laboratory in 
the Institute of Nuclear Stadies of the Hungarian Academy of 
Sciences. Gal’chuk, A.V.; Korolev, L.E.; Stepanov, A.V. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj A - 
tury, Leningrad, USSR). 1985. (In Russian). NTIS (US 
Sales Only), PC A20/MF AO01. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The status of the development of cyclotron laboratory in the 
Institute for Nuclear Research of the Hungarian Academy of Sci- 
ences is discussed. The MGTS-20Eh isochronous cyclotron is to be 
mounted in the laboratory. Obtaining of accelerated proton beams 
is planned (energy of 5-18 MeV, internal beam current - 200 pA, 
external beam current - 50 pA), deuterons (3-10 MeV, 300 pA, 50 
pA), Hs*? ions (7-27 MeV, 50 pA, 25 »A) and He,*? (6-20 MeV, 
50 pA, 25 A). Fundamental researches in the field of atomic and 
nuclear physics applied investigations in the field of analysis of high 
purity materials, radiobiological investigations in the field of medi- 
cine and agriculture are to be performed in the laboratory. The cy- 
clotron is to be used for production and application of short-lived 
radioisotopes and radiation testing machine parts. 


1231 (INIS-SU—352, pp 47-53) State of works on de- 
velopment of the heavy ion cyclotron complex in the JINR 
laboratory of nuclear reactions. Oganesyan, Yu.Ts.; Kolesov, 
1.V.; Gikal, B.N. 1985. (In Russian). NTIS (US Sales Only), 
PC A20/MF AOl1. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The complex for acceleration of heavy ions from oxygen to 
uranium consisting of U-400 and U-400 M isochronous and cyclo- 
trons for production of beams with 120 to 20 MeV pernucleon and 
intensities of 5 x 10?-10"! c sup(-1) is described. The U-400 cyclo- 
tron was commissioned in 1978 and is successfully used in nuclear- 
physics experiments. The U-400 M cyclotron is being constructed 
on the base of the existing U-300 electromagnet. In future ions ac- 
celerated in U-400 used as the injector must be extracted by elec- 
trostatic deflector and transported by ion-guide of 120 m length to 
U-400 m cyclotron. 


1232 (INIS-SU—352, pp 54-61) Status report on 
GANIL, Bibet, D. 1985. NTIS (US Sales Only), PC A20/ 
MF AOl. File Number DE87780023. (CONF-8410203— 
Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The GANIL facility operation is considered. The accelera- 
tor complex is a combination of 2 parts. The prestripper part con- 
sists of a compact cyclotron used as the first injector with an inter- 
nal PIG source, a second compact cyclotron as an alternate injector 
which will operate either with an internal PIG source or an exter- 
nal ECR ion source, a separated function beam transfer line includ- 
ing a low energy spectrometer and a rebuncher and a separated 
sector cyclotron. The poststripper part includes a beam transfer line 
with a carbon foil stripper, four separated sector cyclotron, a beam 
transfer line with a monochromator and an energy absorber in- 
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stalled just upstream the object point of the monochromator and 
beam transport system towards the eight experimental caves. The 
beams of sup(14)Nsup(217+), sup(16)Osup(3/8+-), sup(20)Nesup(2/ 
8+), sup(20)Nesup(3/10+), sup(40)Arsup(4/14+-), sup(40)Arsup(4/ 
15+), sup(40)Arsup(4/16+), sup(40)Arsup(5/16+), 
sup(40)Casup(5/16), sup(84)Krsup(7/26+), sup(86)Krsup(8/29 +), 
sup(129)Xesup(9/32+) ions are produced. The ion energy range is 
23-95 MeV/A. The performances of the facility as a whole are con- 
sidered by the users as satisfactory. A significant increase in energy 
is expected from the use of ECR sources. Other possibilities investi- 
gated are not so attractive because they imply important transfor- 
mation of the accelerator complex. 


1233 (INIS-SU—352, pp 68-71) Completion of the 
LUMZI-10 multicharged ion accelerator construction. 
Bomko, V.A.; Rudyak, B.I.; Skoromnyj, G.M.; Khizhnyak, 
N.A. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1985. (in Russian). NTIS (US Sales Only), PC A20/ 
MF AOl. File Number DE87780023. (CONF-8410203— 
Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The reconstruction of the LUMZI-10 multicharged ion 
linear accelerator is realized. In the resonator of 11.5 m length 
loaded by 40 drift tubes ions with A/q <= 5 are accelerated up to 
the energy of 8.5 MeV per nucleon. The new modification of the 
accelerating structure of the Muravei” type ensures high accelera- 
tion rate due to uniform distribution of the accelerating field along 
the whole structure and its sign-variable alternation in adjacent 
gaps, high shunt resistance and simplicity of construction, firstly 
due to small-size form which gives the possibility to considerably 
increase the working wave-length. It is supposed to construct sub- 
sequently a new prestripping section designed for ion acceleration 
with A/q <= 30 to 1 MeV per nucleon. 


1234 (INIS-SU—352, pp 87-91) Production of a beam 

of radioactive carbon isotope ('*C) accelerated ions in the U- 

300 cyclotron. Efremov, A.A.; Ivanenko, A.I.; Ivanov, 

Yu.A. 1985. (In Russian). NTIS (US Sales Only), PC A20/ 

a ig File Number DE87780023. (CONF-8410203— 
ol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The system utilized in the U-300 cyclotron for the produc- 
tion of sup(14)Csup(+2) and sup(14)Csup(+3) ion beams with the 
energies of 5.1 and 11.5 MeV/nucleon and currents of 3 pA and 1 
pA, respectively, is described. Radioactive carbon dioxide '*Co, 
was used as a working gas. With the working gas feed saving in 
view the source was sealed. It turned out well to decrease the 
working gas feed up to 0.03 cm*/min at the expense of the 
4CO.+Ar mixture utilization. 


1235 (INIS-SU—352, pp 289-298) JINR phasotron 
sical start-up. Alenitskij, Yu.G.; Anosov, V.N.; Bogomo- 


lov, A.V. 1985. (In Russian). NTIS (US Sales Only , PC 


A20/MF AOl. File Number DE87780023. 
8410203—Vol.1). 
From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 
Design peculiarities and results of the comissioning of the 
JINR phasotron, intended for the proton acceleration up to 680 
MeV at 10-15 A internal beam current are considered. Magnetic 
field spatial variation, providing for the accelerated particle axial 
stability in the magnetic field, rising along radius, appears to be the 
main accelerator peculiarity. This allows to reduce by more than 2 
times the electric field frequency change and to increase the accel- 
erating voltage up to 50 kV and the beam rotation frequency up to 
500 Hz. The phasotron accelerating system includes the resonance 
line, formed by dee and frequency variator, and the high-frequency 
self-excited oscillator. For proton generation the horizontal type 
pennig ion source with the heated cathode is used. The phasotron 
demonstrated the correctness of concepts, which form 
the basis of its designing. 


(CONF- 


1236 (INIS-SU—352, pp 299-307) Status and recent 
progress towards the extraction of H™ ions at TRIUMF. 
Dutto, G.; Graddock, R.; Laxdal, G.N.; Mackenzie, J.R.; 
Richardson, J.R.; Zach, M. 1985. NTIS (US Sales Only), 
PC A20/MF A0l. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The results of ten-year operation and prospects of develop- 
ment of the TRIUMF cyclotron are considered. A high intensity 
H™ beam is normally accelerated up to an energy of 500 MeV and 
two or more variable energy proton beams are extracted simulta- 
neously by stripping at energies between 180 and 520 MeV and 
around 70 MeV. It is planned to use the TRIUMF cyclotron as an 
injector for the KAON factory. The proposed facility would 
produce in large quantities not only kaons, but also antiprotons, 
other hadrons and neutrinos, and would allow the present scientific 
interest to be extended most naturally in a field which is becoming 
of great interest. A major difficulty in an efficient direct extraction 
of H™ ions from the TRIUMF cyclotron is the fact that the present 
peak energy gain per turn of 0.32 MeV corresponds to a gain in 
radius of only 1.5 mm, which is about equal to the amplitude of the 
radial incoherent oscillations of the beam. This can be alleviated by 
installing at extraction radius three booster cavities operating at a 
harmonic of the 23 MHz fundamental frequency and at a voltage of 
about 100 kV. 


1237 (INIS-SU—352, pp 308-312) JINR phasotron 
beam intensity. Vorozhtsov, S.B.; Glazov, A.A.; Dmitrievs- 
kij, VPs ‘ie N.L,; ie LM. 1985. (in Rus- 

sian). NTIS (US Sales Only), PC A20/MF AOl. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Problems, related to the high-current JINR phasotron beam 
intensity increasing are discussed. It is shown, that the beam trans- 
port effectiveness depends at the given electrode aperture in the 
centre on free axial oscillation frequency, magnet median plane dis- 
tortion and the beam space charge density. The conclusion is 
drawn, that at accelerating voltage amplitude increase up to 35 kV 
and the necessary median plane distortion correction the beam in- 
tensity increasing by 2 or 3 times is possible as compared to the de- 
signed intensity. The further intensity increase may be obtained at 
the expense of the intense bump regime application in the accelera- 
tor centre and fluent increase of electrode axial aperture according 
to the beam sizes. 


1238 (INIS-SU—352, Me 313-315) JINR phasotron 
magnetic field. Physical start-up stage. Alenitskij, Yu.G.; Za- 
platin, N.L.; Ivashkevich, S.A.; Morozov, N.A.; Onish- 
chenko, L. M.; Chesnova, S.L,; Shiplyannikov, P.T. 1985. (In 
Russian). NTIS (US Sales Onl: y), PC A20/MF AOl1. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The main magnetic field characteristics of the JINR phaso- 
tron ("F” unit), intended for the proton acceleration up to 680 
MeV with 10 pA intensity are considered. To increase the magnet- 
ic field medium radial component admissible values Bsub(r) in the 
phasotron central region a new medium vertical component change 
low is suggested: in <= r <= 18 sm radius area the field de- 
creases by 3 mT and then it starts increasing (the variant of the 
field with the bump). This allows to increase the admissible value 
Bsub(r) from 0.2-0.3 mT up to 0.5-0.7 mT. The medium magnetic 
field “bump variant” provides for a stronger charged particle verti- 
cal focusing, which allows to accelerate the proton beam at Bsub(r) 
<= 0.6 mT in the central region. In this case the medium magnet- 
ic field, the fourth harmonic amplitude and phase provide for the 
vertical and radial charged particle motion stability in the whole of 
the working radius area. To improve the radial beam quality by 
shimming the first harmonic amplitude in the accelerator working 
radius region r <= 50 sm is brought up to 0.2-0.3 mT. For the 
other radii the first harmoic amplitude does not exceed 1 mT. 
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1239 (INIS-SU—352, pp 316-319) Preliminary studies 
of beam shooting regenerative system for the JINR phaso- 
tron. Vorozhtsov, S.B.; Dmitrievskij, V.P.; Zaplatin, N.L.; 

Kol’ga, V.V.; Polferov, Eh.A.; Chesnov, A.F. 1985. (In 
Russian). NTIS (US Sales Only y), PC A20/MF AO0Ol. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The main parameters of the system of beam spill into the 
JINR phasotron iron-current channel, using which the radial parti- 
cle oscillation buildup in the end acceleration radius area near the 
free radial oscillation frequency Qsub(r)=1 is carried out, are con- 
sidered. Data, characterizing azimuthal and radial magnetic field 
distribution are presented. Based on the comparison of the obtained 
theoretical and experimental data, the conclusion is drawn, that the 
system under consideration provides for the required radial oscilla- 
tion build up, preserving the axial beam size and the uniform 
charge density distribution at the deflecting channel inlet. Taking 
into account the results on phasotron magnetic field formation, it is 
possible to expect the coefficient of particle extraction from the ac- 
celerator chamber to be higher than 50%. 


1240 (INIS-SU—352, pp 334-337) Theoretical and ex- 
perimental studies of the orbit expansion effect. Glazov, 
A.A.; Denisov, Yu.N.; Dmitrievskij, V.P. 1985. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOl. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Calculation and experiment results of investigations on the 
orbit expansion effect in the periodic magnetic structures are con- 
sidered. Experiments, conducted with the use of ring cyclotron 
electron model, have shown, that the orbit expansion effect leads to 
the beam cross section radial size increase. This phenomenon was 
eliminated through the introduction of correction coils, which pro- 
vide for the required low harmonic phase and value change in the 
whole acceleration area. Energy spread leads to the spreading of 
beam in the expansion area. Numeric calculations show, that for the 
electron model used the relative energy spread must be less than 
10-% The conclusion is drawn, that the only real possibility to 
obtain an accelerated beam with such an energy spread is to per- 
form the "flat-top” regime. Equipment for cyclotron electron 
model RF supply is developed and produced to realise this regime. 
Particle dynamics calculation in the "flat-top” regime and the first 
experiments have shown, that acceleration asymmetry leads to the 
rapid coherent oscillation swing in the centre up to the amplitude 
of 6-7 sm. 


1241 (INIS-SU—352, pp 273-276) On-line control for 
the proton linac 100-kev injector. Andreev, V.A.; Antipin, 
S.V.; Kolomiets, A.A.; Kutsenko, V.A.; Smolyakov, A.F.; 


Shvachkin, V.B. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
daa) NTIS 0 i Ehks oo noj Fiziki). 1985. (in Rus- 
sian). S Sales Onl PC A20/MF AOl. File 
Nunber E DES? 780023, (CON 410003 Vel 1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

On-line system for automated control of a duoplasmatron 
type pulse ion source which is used in an injector of the 3 MeV 
linac with spatial uniform quadrupole focusing is described. The 
system comprises two Electronic-60 computers interfaced via opti- 
cal communication line. Main computer memory comprises a set of 
programs which are responsible for a standard mode of source op- 
eration. Source electrode voltages, currents in solenoid and pulse 
valve coil, gas pressure in a discharge chamber are controlled ac- 
cording to a program given by an operator, as well as synchroniza- 
tion of voltages and currents pulses. System software is written in 
the RI-2 operational system using MACRO-2 and FORTRAN lan- 
guages. System tests indicated that it provides steady operation 
both in the mode of maximum injection current (450 mA) and in an 
arbitrary transient mode. Precision of maintaining given parameter 
values over a long period of time amounts to 1%. 
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1242 (INIS-SU—352, pp 324-329) Electrostatic system 
for beam extraction from the JINR phasotron. Alenitskij, 
Yu.G.; Vasilenko, A.T.; Glazov, A.A. 1985. (In Russian). 
NTIS (US Sales Only), PC A20/MF AOl. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Problems related to the creation of the highly effective beam 
extraction from the JINR phasotron chamber are discussed. For 
this purpose a possibility to use an extended electrostatic deflector 
with a relatively low field intensity (of the order of 40 kV/sm) as 
the first deflecting channel section in the beam extraction system is 
considered. Magnetic deflector appears to be the second section. 
Current and magnetic channels are used as the subsequent sections. 
The electrostatic deflector is of 82 deg (about 397 sm) azimuthal 
extent. The magnetic deflector with 37.8 deg (about 182 sm) azi- 
muthal extent provides for magnetic field decrease in the radial 1.8 
sm aperture by 900-1000 G. Based on the calculation results analy- 
sis the conclusion is drawn that electrostatic element application in 
the phasotron regenerative extraction system opens a theoretical 
possibility of sufficient accelerated beam extraction coefficient in- 
crease. 


1243 (INIS-SU—352, pp 338-342) Simulating the 
magnet field of the sector cyclotron with beam extraction 
system on the base of the orbit expansion effect. Zaplatin, 
N.L.; Samsonov, E.V.; Chesnov, A.F. 1985. (in Russian). 
NTIS (US Sales Only), PC A20/MF AO0Ol1. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Magnetic field parameters of a strong focusing sector isoch- 
ronous cyclotron intended for proton acceleration up to 800 MeV 
at 10-100 mA beam intensity were investigated. Cyclotron magnetic 
system comprises eight sector S-shape electromagnets with helical 
pole pieces. Particle extraction from the cyclotron is suggested to 
perform by means of orbit expansion effect. The investigations 
were carried on a cyclotron magnet model on a scale of 1:5. Com- 
parison of results of magnetic field measurements on combined and 
separate excitation of two neighbouring sectors has shown that 
mutual effect of magnets results in reduction of average field and 
basic harmonics in the whole radii ranges by (20+-5)x10-* T at 
that the form of these changes is such that the mutual effect cannot 
be compensated only by increase of magnet excitation current. It is 
concluded on the basis of numerical analysis of the results obtained 
that the magnetic system suggested provides during isochronism 
preservation of beam strong focusing in the whole range of accel- 
eration radii and use of orbit expansion effect permits to obtain ex- 
traction coefficient close to 100%. 


1244 (INIS-SU—352, pp 361-364) Beam extraction 
from pion and kaon factories on the base of integer reso- 
nance. Sarkisyan, L.A. (Moskovskij Gosudarstvennyj Univ., 
USSR. Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). 
1985. (In Russian). NTIS (US Sales Only), PC A20/MF 
A01. File Number DE87780023. (CONF-8410203—Vol. 1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Possibility for improving beam extraction efficiency from 
high-current cyclotrons of pion-kaon factory type with proton 
energy from one to several GeV was investigated. Method for par- 
ticle extraction on the basis of integer resonance on free radial os- 
cillations is suggested. To vary extracted particle energy the extrac- 
tion system is previously tuned for maximum energy of particles 
using minimum nonlinear drift of free radial oscillation frequency 
and then this nonlinear frequency drift is enhanced with decrease of 
extracted particle energy. Transition to extraction of lower energy 
particles is performed with increase of field resonance harmonics, 
with decrease of energy gain per turn, with reduction of electro- 
static deflector radius and voltage. It is concluded that high-effi- 
ciency (about 100%) beam extraction out of cyclotrons of the pion 
and kaon factory type can be carried out on the basis of the integer 
resonance mechanism by increase of radial separation between 
neighbouring orbits in the integer resonance region before its oc- 
curence. The method suggested can be realized in isochronous cy- 
clotrons of continuous or ring types. 
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1245 (INIS-SU—352, pp 26-32) Development of the cy- 
bernetic methods in the new generation of superhigh-energy 
accelerators. Vasil’ev, A.A.; Berezhnoj, V.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow; AN SSSR, Moscow. Nauchnyj Sovet po Proble- 
mam Uskoreniya Zaryazhenny kh Chastits). 1985. (In Rus- 
sian). NTIS (US Sales Only), PC A20/MF AOI. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 

USSR (16 Oct 1984 

— Te yactians related > he use of cybernetic methods in 
case of the development of control systems for superhigh-energy 
accelerators, particularly for parameters control which determine 
betatron particle oscillations are discussed. It is pointed out that 
early in 1960-s the development of the 1 TeV cybernetic accelerat- 
ing complex consisting of a linear accelerator - injector, booster 
and main accelerator has been started. The conclusion is drawn that 
with the increase of accelerator energy, increase of ring magnet pe- 
rimeter and decrease of vacuum chamber aperture as well as owing 
to complication of accelerating complexes complication of oper- 
ational modes and increase of particle beams intensity the use of cy- 
bernetic methods and completely automated control systems cre- 
ated on their base becomes in future still more pressing. 


1246 (INIS-SU—352, pp 160-162) Development and 
study of superconducting SHF resonators for electron accel- 
erators. Didenko, A.N.; Artemenko, S.N.; Kaminskij, V.L.; 
Novikov, S.A.; Samojlenko, G.M.; Yushkov, Yu.G. (Toms- 
kij Politekhnicheskij Inst., USSR). 1985. (In Russian). NTIS 
(US Sales Only), PC A20/MF AOI. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The objective of the work is to reveal the most important 
conditions determining the fabrication of superconducting SHF res- 
onators with high limiting parameters. Investigations are carried 
out with resonators with a knock-down design fabricated of niobi- 
um with a resistance ratio of 170, 200 and 400 operating on 
Hsub(001) wave at a frequency of 9.5 GHz. It is established that 
mechanical treatment plays a dominant role and may simlify essen- 
tially the requirements to the electrochemical polishing process. To 
produce the resonator operating surface with a roughness of 0.3-0.7 
pm with the minimum damage of a current carrier layer, removal 
of the latter up to the operating surface of a metal layer 1 mm thick 
is accomplished by steps not more than 0.03 mm. Resonators with a 
Q-factor about10°-10%° are to have shifts of face covers not high- 
erthan 10 pm per 5 cm. To provide high operating surface purity 
and reliability of cooling it is necessary to use a suspension units 
with lower location of fixing elements and direct resonator contact 
with liquid helium. A conclusion is drawn that for investigated res- 
onators values of Q-factor about an order of 10°-10*° and values of 
HF field amplitude about 0.1 T (20-25 MV/m) may be attained 
without the process ofhigh-vacuum high-temperature annealing. 
The systems with throttle joint may be used as accelerating struc- 
tures of electron linear accelerators. 


1247 (INIS-SU—352, pp 163-166) Dynamic matching in 
accelerator RF power supplying systems. Vorogushin, M.F.; 
Malyshev, V.N. dag pent ssenig ag Inst. Ehlektrofi- 
zicheskoj ——* grad, USSR; Leningradskij Eh- 
lektrotekhnicheskij test US USSR. 1985. (in Russian). NTIS 
(US Sales Only), PC A20/MF AOl. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Solution of the problem of selection of optimum parameters 
of devices intended for dynamic matching of accelerator resonance 
pulsed RF power supplying systems with an inertia load is present- 
ed for the case of transient conditions. Relations defining the maxi- 
mum accessible power transfer factor from a generator to a single- 
resonator load are derived as a function of permissible input reflec- 
tance, which may be used in synthesizing matching devices of a 
symmetric and nonsymmetric type. Based on the analysis of the 
data obtained a conclusion is drawn, that utilization of a nonsym- 
metric two-port in the case of a single-resonator accelerating struc- 
ture allows one to improve appreciably the dynamic matching con- 
ditions. For the multi-resonator structure the gain is not large, if we 
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use a nonsymmetric device instead of a symmetric one, and consti- 
tutes units of percents. 


1248 (INIS-SU—352, pp 171-174) Synthesis of devices 
for magnetron conjuction with a resonance load. Vorogushin, 
M.F.; Malyshev, V.N.;  Petelin, IG. ee 
Issledovatel ski Inst. Ehlektrofizicheskoj Apparatury, Len 
USSR; Leningradskij Ehlektrotekhnicheskij Int, 
U R). 1985. (in Russian). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 
From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 
Conditions ensuring a stable starting of a self-sustained oscil- 
lator of the accelerator RF supply system are studied at an operat- 
ing frequency under transient conditions. The method of frequency 
with oscillator frequency pulling to a resonance load is 
under consideration. The calculational technique of the transient 
process is described for the “self-sustained oscillator - connection 
device - resonance load” system. Both the single resonator and the 
multi-resonance structure may be used as a load. It is possible to 
introduce sections of transmission lines between a self-sustained os- 
cillator and a load. It is assumed that the load Q-factor exceeds es- 
sentially the generator oscillating system Q-factor. The above tech- 
nique is realized in the ES-1060 computer program. The counting 
time is 15 s, the necessary operating memory size is less than 82 K. 


1249 (INIS-SU—352, pp 320-323) JINR phasotron ac- 
celerating system. Glazov, A.A.; Zaplatin, E.N.; Seschuuhe, 
B.N.; Onishchenko, L.M.; : Peregud, Y. L; Kharlamova, MLN. 
(Joint Inst. for Nuclear Research, Dubna, USSR; Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad, USSR). 1985. (in Russian). NTIS S Sales Only), 
PC A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; — USSR (16 Oct 1984). 

JINR phasotron accelerating system, Tepresenting a plane 
homogeneous rectangular half-wave line with two rotating frequen- 
cy variators is described. The working frequency band for the 
proton acceleration up to 700 MeV is 18.18-14.41 MHz, frequency 
overlap fsub(max)/fsub(min)=1.26. The homogeneous line is 
formed by dee-chamber system with 6 m width, 7.3 m length and 
the constand gap 78.5 mm as well as by wave resistance 2.5 2. The 
variators a made in the form of capacitor with a revolving rotor. 
To create cyclotron acceleration conditions in the central phoso- 
tron region a possibility to obtain at the initial stage the accelera- 
tion of approximately constant accelerating voltage grequency is 
provided. For this purpose two plane variable capacitors (trimmer 
capacitors) are mounted on the back face dee surface symmetric 
about the dee axis. Main parameters of self-excited oscillator, used 
for obtaing the 50 kV accelerating voltage at 350 kW power are 
presented. 


1250 (INIS-SU—352, pp 330-333) Specific features of 
the JINR phasotron magnet system. Ermilin, Yu.I.; Maly- 
shev, LF.; Ma ov, Yu.A.; Peregud, V.L; Rozhdestvens- 
es, A.A. (Nauchno-Issledovatel ski Inst. 
Ehlektrofizicheskoj ——— grad, USSR). 1985. 
(In Russian). NTIS (US Sales Only), PC PC An A20/MF A01. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Magnet system of the phasotron wth the spatial variation of 
magnetic field, designed for the proton acceleration up to 680 MeV 
with 10-50 pA is described. The system consist of magnet core, ex- 
citation winding and magnet pole pieces, forming the magnetic 
field. Magnet core is III-shaped and consists of the yoke, containing 
the top and the bottom beams and two posts, two poles with pole 
pieces and two vacuum chamber covers with shimms. The yoke 
and the poles are made of plate carbon St3 steel, the pole pieces - 
of St15 steel. Excitation winding consists of two coils. Each coil 
comprises 7 section for magnetic field excitation and one section for 
the field stabilization. Stabilizing winding ampere-turns make up 
0.6% of the main winding amper-turns. The main system param- 
eters are: the average magnetic field induction in the working gap 
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is 1.5 T; the pole diameter is 6 m; the medium gap between the 
poles is 0.925 m; the main winding excitation current is 4700 A; the 
voltage drop in the winding is 230 V; the turn number in the main 
winding is 360; the system is water-cooled. 


1251 (INIS-SU—352, pp 374-376) Stabilization of the 
injection plateau level in the BU-70 booster. Goncharenko, 
V.P.; Gusev, O.A.; Konstantinov, A.I.; Lebedev, A.P.; Rez- 
chikova, N.S.; Stepanov, A.V.; Fedorov, V.D. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj A) tury, Len- 
i USSR). 1985. (In Russian). NTIS (US Sales Only), 
A20/MF AOl1. File Number DE87780023. (CONF- 
8410203—Vol.1). 
From 9. All-Union conference on charged particle accelera- 
tors; se USSR (16 Oct 1984). 
compensation circuits of voltage excess at the injection 
capacitor ae a part of the power Supply of the BU-70 booster- 
ring electromagnet is considered. The electromagnet supply is real- 
ized using the pulse-resonance scheme by bursts of 30 pulses each 
with 20 Hz repetition rate. In each pulse realized are a sufficiently 
long injection section, elongated acceleration leading edge and 
shortened current pulse drop. For shaping a flat top in the current 
curve (field) at the injection period the stabilized voltage of the loss 
compensation source is used. However because of the length of 
commutation circuits their inductance proved to be strong and reli- 
able locking thyristor keys one had to substantially increase the 
voltage of opposite signe. It turned out that after transition to the 
injection period in the current curve there appears through attain- 
ing 1-2%. The compensation circuits are considered allow one to 
eliminate these effects. 


(INIS-SU—352, pp — On measuring the ac- 
celerated ion beam parameters in a cyclotron. Arzumanov, 
A.A.; Voronin, A.M.; Garten, M. S. (AN Kazakhskoj 
SSR, Alma-Ata. Inst. ” Yadernoj Fiziki). 1985. (In Russian). 
NTIS (US Sales Only), PC A20/MF AOl1. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Induction methods of measuring the cyclotron beam param- 
eters with the use of electrostatic electrodes and magnetoinduction 
sensors are under consideration. Time-of-flight capacitive one-side 
electrodes with sufficiently high sensitivity are widely used for 
monitoring beam bunch parameters in a cyclotron chamber. Magne- 
toinduction sensors are used for automatic correction of mean beam 
phase and magnitude of beam extracted current. The stroboscopic 
monitoring system is used for the internal beam diagnostics and the 
new system of beam bunch monitoring at different acceleration 
orbits is developed. The system includes capacitive transducers po- 
sitioned in the central region close to the accelerating gap and as- 
sures more accurate reproduction of beam time characteristics. 


(INIS-SU—352, pp 109-112) Multifunctional mon- 
itor of beam for a cyclotron. Komissarov, P.Yu.; 
Mikhajlov, V.G.; Roshchin, A.A.; Rezvov, V.A.; Sklyar- 
enko, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1985. (In Russian). NTIS (US Sales Only), PC A20/ 
a og File Number DE87780023. (CONF-8410203— 

Ol. 1). 

From 9. All-Union conference on charged particle accelera- 

tors; Hy USSR (16 Oct 1984). 
ionization monitor is described designed for on-line 
iii of beam intensity and position in a cyclotron transport 
channel, and also of beam current pulse form related to a modula- 
tion of accelerating voltage and beam energy. The monitor com- 
prises the extracting system in a form of flat capacitor formed by 
the reflecting electrode and forming grid. To eliminate the effect of 
slow ionic component the reflecting electrode is provided with an 
antidynatron grid. The electron component istransmitted to the 
electron multiplier with a gain factor up to 10° assembled on two 
microchannel electron plates. Thethreshold monitor sensitivity at a 
pressure of 10sup(-5)Tor constitutes 10sup(-11) - 10sup(-12) A. In- 
troduction of a special stroboscopic electrode between the electron 
multiplier and transducer allows one to record timing beam param- 
eters, in particular, microbunches duration and phase position. The 
complex of electronic equipment for visualization and digital proc- 


essing of measuring results is constructed on the basis of the 
CAMAC units and TV set. up. 


1254 (INIS-SU—352, pp 264-269) On-line control orga- 
nization by the ITEP proton synchrotron. Alekseev, N.I.; Za- 
vodov, v1 P.; Ryabtsev, A.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Teoreticheskoj i ental‘noj Fiziki). 1985. (In Rus- 
sian). NTIS (US les Only), PC A20/MF AO1. File 
Number DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

On-line control system (CS) of the U-10 proton synchrotron 
is described. CS comprises two ES1010 computers, distributed net- 
work of interface equipment, executive devices and universal opera- 
tor-system interfaces as well as means of data representation. CS 
software is based on a simplified but fast and flexible operational 
system and on a sufficiently powerful interactive interpreter system. 
CS provides control for beam parameters in an ion guide (beam 
current, beam mean pulse, momentumspread, trajetory, emittances, 
beam envelope), control of beam parameters in the synchrotron 
ring (beam current, acceleration cycle intensity, beam profiles, beta- 
tron frequencies and R and Z orbites), control of output parameters 
(envelope of secondary particle intensity during slow beam spillon 
a target), control of parameters of accelerator systems (correction 
and synchronization systems) as well as interactive operation with 
an operator and data representation. In all several hundred param- 
eters are controlled and about 150 parameters are computer con- 
trolled. 


(INIS-SU—352, pp 282-285) High-precise beam 
current meter for particle pulse accelerators. Dolbol- 
kin, B.S.; Kondrat’ev, R.L.; Lisin, V.P.; Polonskij, A.L. 
(AN SSSR, Moscow. Inst. Yadernykh Issledovanij). 1985. 
(In Russian). NTIS (US Sales Only), PC A20/MF A01. File 
Number DE87780023. (CONF-8410203— Vol. 1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

A new precision system for measuring the charge of a beam 
passing through a target is described. It is designed for in-beam ex- 
periments on the LUEh-100 linear accelerator. The system operates 
on line with a computer. Charge measurement is performed by a 
magnetoinduction sensor placed in front of an experimental target. 
Periodical sensor calibration is carried out using results of measure- 
ments conducted by means of the Faraday cylinder placed at 2.5 m 
distance behind an experimental target. This permits to get high 
measurement accuracy without additional background and without 
beam parameter deterioration on the target. A computer allows one 
to control charge measurement during experiment, calibration of a 
magnetoinduction sensor from the Faraday cylinder readings, as 
well as continuous control system serviceability and fault diagnos- 
tics. This provides high reliability of the formation obtained. The 
system permits to measure beam charge at +-0.3% accuracy in the 
range of average beam currents from 6x10~*° A to 3.4x10-° A. 


1256 (INIS-SU—352, pp 348-351) Reconstruction of the 
transport channel at the LIYaF synchrocyclo- 

tron. Abrosimov, N.K.; Dmitriev, S.P.; 

kov, A.V.; Mikheev, G.F.; Ryabov, G.A. (AN SSSR, Len- 

ingrad. Inst. Yadernoj Fiziki). 1985. (In Russian). NTIS (US 

Sales Only), PC A20/MF A0O1. File Number DE87780023. 

(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Main stages of reconstruction of proton beam transport 
channel placed in the accelerator hall of the LIYaF synchrocyclo- 
tron are considered. Basic reconstruction problems are the follow- 
ing: improvement of intensity and increase of beam size and angular 
beam divergence by means of its transport in vacuum; development 
of an automatic beam monitoring system permitting to measure its 
position and size; development of a beam position correction system 
and geodesic network. Development of a system for remote beam 
transport from an accelerator to a target from accelerator control 
room is an ultimate end of the reconstruction. 
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1257 (INIS-SU—352, pp 156-159) RF system for accel- 
eration in the IHEP ring injector. Bruk, V.L.; Vorob’ev, 
V.K.; Glukhikh, L.A. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. (In Russian). NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The RF accelerating system of the IHEP ring injector is de- 
scribed. The system consists of the programmed driving generator 
with devices for frequency autocorrection by beam position in a 
vacuum chamber and of 9 accelerating stations. The accelerating 
station involves the power amplifier loaded to an accelerating ele- 
ment in a form of two resonators excited in opposite phases with a 
common gap frequency tuned by biasing of their ferrite cores. The 
system operates under the pulse packet mode. The pulse repetition 
rate is 50 ms, acceleration time is 30 ms. The designe acceleration 
conditions are assured by the operation of 6 stations. The maximum 
HF-voltage amplitude in the resonator is 10 kV, and the minimum 
one is 0.5 kV. The tuning frequency changed within the 0.745-2.97 
mHz range. The rated HF power of the station is equal to 60 kW. 


1258 (INIS-SU—352, pp 75-78) Design parameters and 
specific features of the Kurchatov IAEh cyclotron with a su- 
perconducting winding. Venikov, N.I.; Kejlin, V.E.; Kova- 
lev, I.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1985. (In Russian). NTIS (US Sales Only), PC A20/ 
MF AOl. File Number DE87780023. (CONF-8410203— 
Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The design of the reconstruction of the magnet system of the 
IAEh isocronous cyclotron is considered. It is used nowadaysfor 
performing a wide range of scientific and applied investigations 
with ion beams from lithium to oxygen with the energy of 4.5-15 
MeV/nucleon. The design envisages the mounting of a simple su- 
perconducting winding on pole pieces of the existing electromagnet 
without dismounting copper winding which must be used for elec- 
tromagnet stray field correction in case of ion energy control with 
the purpose of optimization of beam extraction. The described su- 
perconducting magnet system consists of 2 coils in cryostats, cur- 
rent lead unit and cryogenic reservoir (feeder and cryogenic pipe- 
lines). The magnetic field induction in the electrtomagnet gap 
center at the current in the winding of 2x10° A constitutes 2.5 T. 
After reconstruction the ion beam energy increases up to 9-30 MeV 
per nucleon. 


1259 (INIS-SU—352, pp 83-86) High-sensitivity beam 
profile indicator for heavy ion synchrotron. Mikhajlov, V.G.; 
Rezvov, V.A.; Roshchin, A.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1985. (in Russian). NTIS (US Sales 
Only), PC A20/MF A0Ol. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Ionization beam profile indicators intended for monitoring 
beam size and position in the designed heavy-ion synchrotron 
(MIS) are described. The beam profile indicators comprise the ex- 
traction system with parallel electric and magnetic fields, the image 
converter (YC) which is a screen with luminophor, and the special- 
ized TV system. An essential increase in the beam profile indicator 
sensitivity is attained by the introduction to YC of the position-sen- 
sitive electron multiplier on two microchannel plates. Mean beam 
profile indicator sensitivity is estimated by means of the cyclotron 
beam. At a mean beam current of Csub(12)sup(+3) 20 nA, energy 
of 72 MeV, cyclotron pulse modulation of 200 Hz, and beam dudy 
factor of 10 the noise-to-signal ratio constitutes about 5. At current 
pulse duration of 5 x 10sup(-4) c it is equivalent to the detection of 
2 x 10° particles. A conclusion is drawn that the above profile indi- 
cators possess increased sensitivity within the wide range of its con- 
trol, possibility of mediate variation of exposure time, high fast re- 
sponse of intermediate analogue memory and noise stability. Infor- 
mation output is in a good agreement with the CAMAC equipment 
for digital processing. 
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1260 (INIS-SU—352, pp 92-95) High-power radioelec- 
tronic devices for an isochronous cyclotron in the mode of 
smooth energy change. Venikov, N.I.; Komissarov, P.Yu.; 
Latushkin, S.T. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1985. (In Russian). NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

High-power electronic devices designed for smooth tuning 
of cyclotron energy are considered. The devices provide long-term 
stability of parameters with an accuracy of 10sup(-3)-10sup(-4) 
energy tuming with the energy step of about 1-2% and the tuming 
time not higher than 10 min. Units of cyclotron isochronous mag- 
netic field formation, RF circuit, and accelerating HF-voltage gen- 
erator are operatively tuning elements. All controlled and stabilized 
cyclotron devices are pvodided with individual stabilization circuit 
at the expense of negative feedback and capability both of manual 
and external control devices, in particular, with a computer. The 
cyclotron on-line control system accomplished of independent 
CAMAC creates is developed with provision for the structure of 
the above electronic devices Each of CAMAC creates is controlled 
by the MK-2 microprocessor controller on the basis of the INTEL 
8080 type microprocessor. 


1261 (INIS-SU—352, pp 270-272) PORT dialog system. 
Aseev, V.N.; Belyavskaya, L.V.; Volkov, B.S. (AN SSSR, 
Moscow. Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1985. (In Russian). 
NTIS (US Sales Only), PC A20/MF AO1. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

PORT operational system designed for solving problems re- 
lated to magneto-optical system development and operation is de- 
scribed. The PORT system comprises a pack of subprograms for 
data input and analysis data bank, external programs representing 
standard programs for solving magneto-optic problems being under 
system control, subprograms for data recoding to the external sub- 
program format subprograms for information formation and repre- 
sentation for the user. The system uses the computer-1906 and is at 
the stage of trial operation. All programs excluding a small number 
of subprograms related to characters are written in the FORTRAN 
language. 


1262 (INIS-SU—364, pp 199-205) GM 10-12 Marx gen- 
Karp’ 


erator. Zemski, B.; inski, L. (Instytut Fizyki Plazmy i 
Laserowej Mikrosyntezy, Warsaw, Rae ers 1984. (in Rus- 
sian). NTIS (US Sales Only), PC A1l6/MF AOI. File 
Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

The structure and performances of the GM 10-12 Marx gen- 
erator used in experiments with relativistic beams of charged parti- 
cles are described. 


1263 (INS-TH—163) Liquid helium target. Fujii, Y.; 
Kitami, T.; Torikoshi, M. (SEE CODE- 6269600 Tokyo 
Univ. ‘(Japan). Inst. for Nuclear Study; Tohoku Univ., 
Sendai (Japan). Lab. of Nuclear Science). Dec 1984. 29p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86704248. 

A liquid helium target system has been built and used for the 
experiment on the reaction ‘He(y, p). The target system has 
worked satisfactorily; the consumption rate of liquid helium is 360 
ml/h and the cryogenic system retains liquid helium for about ten 
hours. The structure, operation and performance of the target 
system are reported. 
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1264 (JAERI-M—85-125, pp 314-321) Status of the 
JAERI accelerator. Minehara, Eisuke. (Ja Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Aug 1985. NTIS (US Sales Only), PC A15/ 
MF AO1. File Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, —— (9 Jan 1985). 

The i tion and test works of a 20 MV heavy ion 
tandem accelerator has been continued since July, 1978, at Tokai 
Research Establishment of Japan Atomic Energy Research Insti- 
tute. It is a Model 20 UR Pelletron folded tandem accelerator man- 
ufactured by National Electrostatic Corp. in Wisconsin, USA. The 
installation of all the equipments of the system was completed, and 
all the specifications of ion beam performance were satisfied at the 
terminal voltage below 18 MV by June, 1982. The accelerator was 
able to run sufficiently stably in the case of the heavy ion experi- 
ment with both continuous and pulsed beams. The contract was ter- 
minated in August, 1982, though the achievement of 20 MV was 
left for the future, and the scheduled running of the accelerator for 
experiment started on September 1, 1982. The JAERI tandem ac- 
celerator has operated reliably during the past 31 months, and the 
rotating shafts have accumulated 8790 operation hours. The accel- 
erator was conditioned so as to run at 19 MV. 31 elements ranging 
from hydrogen to bismuth have been successfully accelerated. The 
frequent start-up and cooling of the ion sources resulted in the mal- 
function. An extension to the injector was constructed. 


1265 (JAERI-M—85-125, pp 72-75) Beam-foil spectros- 
copy at RILAC, Ando, Kozo; Komoto, Susumu; Tonuma, 
Tadao; Kumagai, Hidekazu; Awaya, Youko; Tsurubuchi, 
Seiji; Sato, Kuninori. (Institute of Physical and Chemical 
Research, Wako, Saitama, Japan). Aug 1985. NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE87780024. 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 


1266 (JAERI-M—85-125, pp 237-246) Simulation of 
fast neutron irradiation using ion accelerators. Cascade proc- 
and role of He atoms. Ishino, Shiori. (Tokyo Univ., 
Japan. Faculty of Engineering). Aug 1985. NTIS (US Sales 
Only), PC AIS AOl. File Number DE87780024. 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Ton accelerators have been used for more than a decade to 
simulate heavy radiation damage state to be produced in fast breed- 
er or fusion reactor environments. This paper first describes histori- 
cal remarks and implications of ion-irradiation techniques for the 
development of fast breeder and fusion reactors, followed by pre- 
senting recent experimental results using small ion accelerators at 
the University of Tokyo together with some computer calculations 
closely associated with these experiments. 


1267 (JAERI-M—85-125, pp 58-71) Beam-foil spectros- 
copy at JAERI tandem. Sai ; Ozawa, Kunio; 
Kawatsura, Kiyoshi. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Aug 1985. 
NTIS (US Sales Only), PC A15/MF A0Ol. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

To investigate the structure of multi-charged ions, an experi- 
mental study of a beam-foil spectroscopy has started from 1982 in 
the energy range up to 80 -- 150 MeV at JAERI tandem accelera- 
tor. For this experiment, the apparatus is designed to consist of two 
parts, namely, a beam-foil chamber and a charge selector chamber. 
These chambers are differentially pumped with use of turbo molec- 


ular pumps. The ion beam enters a beam-foil chamber in which the ~ 


ion beam is excited and charge stripped by foils. Twenty foils are 
mounted on a wheel. The wheel can be moved 30 cm parallel to 
the beam in order to measure the life time of excited level of ions. 


The photon spectra emitted from foil-excited ions are measured by 
a 2.2 m grazing incidence McPherson 247 spectrometer mounted at 
90° to the beam direction. The wavelength range from 50 to 2000 
A is covered with the use of three interchangeable gratings. In the 
beam-foil chamber, an electro-static electron energy analyzer is also 
mounted in order to measure the electron spectra emitted from foil- 
excited ions. The ion beam is measured by a biased Faraday cup. 
At the down stream of the beam-foil chamber, a 300 mm deflector, 
a Faraday cup and a two dimensional position sensitive detector are 
mounted in a charge selector chamber for the charge state measure- 
ment of ions passed through foils. In this report we present the re- 
sults of (A) beam foil interaction and (B) beam-foil spectroscopy. 


(JAERI-M—85-164) Proposal for study of ion- 
beam induced chemical reactions using JAERI tandem accel- 
erator. (Japan Atomic —— Research Inst., Tokyo). Nov 
1985. 42p. (In Japanese). S (US Sales Only), PC A03/ 
MF AO1. File Number DE86704249. 

Problems in ion-beam induced chemical reactions using 
JAERI Tandem Accelerator were discussed. Research philosophy, 
some proposed experiments which are based on measurements 
during ion-beam bombardment, and main features of the experimen- 
tal apparatus are briefly described in this report. 


1269 (JINR—9-85-346) Beam transport system of the 
U-400 isochronous cyclotron. Gul’bekyan, G.G.; Kozlov, 
S.I; Kolesov, I.V.; Mel’nikov, V.N.; Oganesyan, Yu.Ts. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Reactions). 1985. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86703997. 

Submitted to the International conference on cyclotron and 
its application, Bekhine, ChSSR, 1985. 

The branching, transport system of the external heavy ion 
beams from nitrogen to krypton with 1.3 Txm maximum magnetic 
rigidity of the U-400 isochronous cyclotron is described. Heavy ion 
beams are extracted from the U-400 by the recharge methods on a 
thin target to two opposite directions of the accelerator chamber 
and transported on three levels over twelve channels. Lowering of 
the beam from median plane of the cyclotron on another is carried 
out by its parallel transport by means of two 90 deg magnets with 1 
m bending radius positioned one under aother. The optical scheme 
of the lowering arrangement allows one to perform both the disper- 
sioless transport and the beam analysis. The beam commutation 
over the channels is realised by means of rotating the lower magnet 
around the vertical axis. The transport of the heavy ion beam to 
the third level below the median plane by 8.2 m is provided by one 
90 deg magnet. The channel optical structure includes the 45 deg 
deflecting magnets with the 1 m bending radius, the doublets of 
quadrupole lenses with the 6 Ti/m maximum gradient, providing 
the required beam quality on the targets detected on the channels 
by the diagnostics system. 5 refs.; 7 figs. 


1270 (JINR—9-85-532) ITs-100 heavy ion cyclic im- 
plantator. Andriyanov, A.M.; Bogomolov, S.L.; Boltushkin, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1985. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704246. 

Submitted to the International Conference on Cyclotrons 
(Bekhin, June 1985). 

The ITs-100 heavy ion cyclic implantator is described. This 
is a four-sector isochronous cyclotron intended for acceleration of 
heavy ion beams with energy up to 1 MeV/nucleon. The param- 
eters of implantator are given, and principal units are described. 5 
refs.; 5 figs.; 3 tabs. 


1271 (JINR—R-7-85-362) Heavy ion sources for the 
LNR JINR cyclotrons. Start-of-the art and developing pros- 
pects. Kutner, V.B.; Oganesyan, Yu.Ts.; Pasyuk, A.S.; 
Tret'yakov, Yu.P.; Flerov, G.N. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1985. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF A01. 
File Number DE86703996. 

The cyclotron ion sources designed for production of the 
beams of ions of stable, radioactive and toxic isotopes are described. 
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Data on the yields of heavy ions from the arc source with an indi- 
rectly heated cathode and electron oscillation in the magnetic field 
are presented. The problems of obtaining and accelerating intense 
multicharged heavy ion beams are described. The results of investi- 
gation of the new types of ion sources, namely, laser and electron 
resonance sources are presented, and their future application on the 
cyclotrons are considered. 13 refs.; 7 figs. 


1272 (JINR—R-16-85-549) Radiation fields and shield- 
ing of electron accelerators with energies up to 100 MeV. 
Short reference data. Tsovbun, V.I. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1985. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86704247. 

Submitted to the 9 All-Union Conference on Charged Parti- 
cle Accelerators, Dubna, 1984. 

Information for prompt evaluation of radiation fields and 
shielding of electron accelerators is presented as recommendations. 
This are energy and angular dependencies of bremsstrahlung; its at- 
tenuation parameters in shielding, yields of photoneutrons and its 
attenuation in shielding; parameters for evaluations of radiation 
fields near buildings; induced radioactivity of targets, air, cooling 
water; albedo coefficients and attenuation parameters for reflected 
radiation in shielding. 7 refs.; 8 figs.; 5 tabs. 


1273 (KEK—84-22) Proceedings of workshop on physics 
with polarized beam. Horikawa, N.; Masaike, A.; q 
T.; Yagi, K.; Yoshimura, Y. (eds.). (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Feb 1985. 98p. (In 
Japanese and English). (CONF-8412114—). NTIS (US Sales 
Only), PC A0S5/MF A0O1. File Number DE86704250. 

From Workshop on physics with polarized beam; Ibaraki, 
Japan (7 Dec 1984). 

The small meeting on the construction of the 12 GeV polar- 
ized proton beam facility was held at National Laboratory for High 
Energy Physics on December 7, 1984. At this meeting, the present 
status of the construction of the polarized beam facility, the feasibil- 
ity of some experiments by the polarized proton and the topical 
suggestions from the theoretical aspect were reported and dis- 
cussed. Moreover, the advanced study on the polarized photon and 
electron sources, and the activities at the foreign institutes, such as 
Los Alamos National Laboratory, were also introduced. (Nogami, 
K.). 


1274 (KEK—85-2) Automatic calibration system for 
VENUS lead glass counters. Ogawa, K.; Hayashi, K.; Su- 
miyoshi, T. (National Lab. for High Energy Physics, Oho, 
Ibaraki (Japan)). Jun 1985. 25p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86704251. 

Automatic calibration system for VENUS lead glass 
counters has been constructed. It consists of a moving table, posi- 
tion sensors, control electronics and a master minicomputer, (micro- 
11 of DEC). The system has been well operated for six months and 
one third of VENUS lead glass counters have been calibrated. 


1275 (TRI-PP—86-75) Installation of a prototype on- 
line isotope separator at TRIUMF (TISOL). Oxorn, K.; 
Crawford, J.E.; Dautet, H.; Lee, J.K.P.; Moore, R.B.; Nik- 
kinen, L.; Buchmann, L.; D'Auria, J.M.; Kokke, R.; Otter, 
R. (McGill Univ., Montreal, Quebec (Canada). Foster Radi- 
ation Lab.; Simon Fraser Univ., Burnaby, British Columbia 
(Canada). Dept. of Chemistry; TRIUMF, Vancouver, Brit- 
ish Columbia (Canada)). Aug 1986. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87900057. 

A test ISOL (TISOL) has been designed and constructed 
mainly for the ion source development work necessary for the pro- 
posed TRIUMF-ISOL Facility. The ion beam transport and isotope 
separator system consists of two quadrupoles and a 90° vertical 
bend dipole (QQD). One special feature of TISOL is that the rela- 
tive position of the quadrupole doublet may be adjusted so as to 
accommodate a large variety of target-ion sources (TIS). These will 
include surface ionization, plasma, on-line ECR and laser-based ion 
sources. The performance of the QQD for various TIS systems will 
be discussed. The calculated resolution (based on second-order 
TRANSPORT) for an emittance of 2527 mm-mr in the bend plane 
and 1207 mm-mr in the non-bend plane is about one in 1000. The 
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facility is presently under development and the optimal optical con- 
figuration has not yet been achieved. 


1276 (TRI-PP—86-76) Conceptual design of an ECR 
source for an ISOL facility. Buchmann, L.; Mattman, T.; 
D'Auria, J.M.; DeVita, E.; Schneider, H.; Otter, A.; 
Sprenger, H.; Schmor, P.W. (Simon Fraser Univ., Burnaby, 
British Columbia (Canada). Dept. of Chemistry; TRIUMF, 
Vancouver, British Columbia (Canada)). he — Tp. 
(CONF-860815—5). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87900058. 

From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 

A need in nuclear astrophysics to obtain reaction rate data 
for certain nuclear reactions involving unstable nuclei led recently 
to various studies of the feasibility of coupling an accelerator with 
an on-line isotope separator (ISOL) to produce beams of unstable 
nuclei. Because beam intensities depend critically on the ion source 
ionization efficiency there is an incentive to investigate higher ioni- 
zation efficiency sources for use with an ISOL. One such source is 
the ECR (electron cyclotron resonance) source which has demon- 
strated high efficiencies for singly charged ions of many gases. 
Similar values should also be obtainable for non-gaseous materials. 
This report presents conceptual plans for the development of an 
ECR source, coupled to a proton based ISOL at the TRIUMF fa- 
cility. 


1277 (UCRL—94798) Oxide cathode lifetime improve- 
ments at RTNS-II. Massoletti, D.J. (Lawrence Livermore 
National Lab., CA (USA)). 29 Sep 1986. Contract W-7405- 
ENG-48. 15p. (CONF-861114—10). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000971. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Results are reported for an ongoing effort to optimize D* 
beam production by the MATS-III ion source used at the RTNS- 
II. The oxide cathode assembly originally designed for lower 
power operation has been modified and redesigned for higher elec- 
tron current yield, longer life and serviceability. A factor of 2.5 has 
been gained in cathode lifetime due to these changes. The details of 
the changes and results and benefits in operation and performance 
are given. In addition, the technique used for manufacture of the 
filament is described. 


1278 (UCRL—94799) Use of molybdenum ion source 
electrodes at RTNS-II. Massoletti, D.J.; Harter, G.A.; Heik- 
kinen, D.W. (Lawrence Livermore National Lab., CA 
(USA)). 29 Sep 1986. Contract W-7405-ENG-48. 13p. 
(CONF- 8611149). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000515. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Reports are reported for an ongoing effort to optimize D+ 
beam production by the MATS-III ion source used at RTNS-II. 
The three seven-aperture electrodes, originally consisting of water- 
cooled copper, have now been tested using uncooled molybdenum 
and with water cooling on the second (decel) electrode only. De- 
tails of the change, the results of the testing, and the benefits in op- 
eration, performance and cost are given. 


1279 (UCRL—95451) Radioactive ion beam research at 
Lawrence Livermore National Laboratory. Sale, K.E.; Bauer, 
R.W.; Boyd, R.N.; Mathews, G.J.; Haight, R.C.; Corn, P.B. 
(Lawrence Livermore National Lab., CA (USA); Los 
Alamos National Lab., NM (USA); Ohio State Univ., Co- 
lumbus (USA)). Sep 1986. Contract W-7405-ENG-48. 10p. 
(CONF-861114—8). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87000581. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Several modifications and additions have been made to im- 
prove the radioactive beam facility at Livermore with the main aim 
of measuring the cross section for 7Be(p,y)*B (which is important 
in determining the solar neutrino flux) and other reactions of astro- 
physical interest. The quadrupole sextuplet spectrometer has been 
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upgraded by inserting an electrostatic deflection element near the 
midpoint and by installing a movable beam stop near the 7Be pro- 
duction target. These changes have allowed an improvement in the 
purity, and a large increase in the intensity, of the 7Be beam. Six 
large Nal(T1) detectors and the gas cell from the OSU system 
along with its active and passive shielding have been incorporated 
into the Lawrence Livermore facility. True events are to be identi- 
fied by a multiple coincidence. The first requirement is the detec- 
tion of a y-ray from the proton capture ’Be(p,y)*B. After the can- 
didate capture gamma is observed the *B decay signature is re- 
quired. This signature is a positron (from *B — *Be* + e* + v) 
along with the two a’s from *Be — a + a observed in a CaF2 
detector into which the *B have implanted. Also a detector tele- 
scope inside the gas cell monitors the incoming 7Be beam. The cur- 
rent status of the ’Be(p,y)®B measurement is discussed. 


1280 Report on the working group on ‘Critique of 
Source Concepts’. Lake, J.A.; West, C.D. (Idaho National 
Engineering Lab., Idaho Falls, USA; Oak Ridge National 
Lab., TN, USA). Nuclear Instruments and Methods in Phys- 
ics Research; 249: No. 1, 125-131(15 Aug 1986). 

The working group on "Critique of Source Concepts” exam- 
ined and evaluated the proposed reactor- and accelerator-based 
steady state neutron source concepts with regard to: performance 
and fit to user needs, technical feasibility and R and D require- 
ments, capital and operating costs, and unique safety or siting 
issues. A more or less conventional, D/sub 2/O cooled and moder- 
ated research reactor, utilizing evolutionary advances in aluminum 
plate-fuel technology, can produce the desired 10/sup 16/ n/cm/ 
sup 2/s flux levels in a large, accessible, user-friendly environment, 
with a relatively modest and low-risk R and D program, and at the 
lowest cost. 


1281 Multiwire secondary emission beam profile moni- 
tor with 20 resolution. Krider, J.; Hojvat, C. (Fermi Na- 


tional Accelerator Lab., Batavia, IL, USA). Nuclear Instru- 


ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 247: 
No. 2, 304-308(15 Jun 1986). 

A 20 pm resolution multiwire beam profile monitor has been 
designed for the Fermilab antiproton source. The monitor consists 
of closely packed wires operating by secondary emission (SEM). 


1282 Error monitoring for the SHILAC third injector 
control system. Timossi, C.; Magyary, S. (Lawrence Berke- 
ley Lab., CA, USA). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 247: No. 1, 163-166(1 Jun 
1986). (CONF-8510194—). Contract AC03-76SF00098. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

A fast and simple error checking system is running at the 
Heavy Ion Linear Accelerator at LBL. The system is based entire- 
ly on microprocessors and uses distributed intelligence and multi- 
processing. The burden of the reporting and monitoring can, thus, 
be shared by processors at both the local and central level. Written 
entirely in the high-level language PLM-86, the software is easily 
transportable to the next generation of Intel microprocessors. 


1283 Accelerator computer controls: Past, present, and 
future. Storm, M.R. (Fermi National Accelerator Lab., Ba- 
tavia, IL, USA). Nuclear Instruments and Methods in Physics 
Research, Section A: Accelerators, Spectrometers, Detectors, 
and Associated Equipment; 247: No. 1, 1-7(1 Jun 1986). 
(CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

A survey is made of various computer control systems from 
their inception about 1963 until the present. Initially such systems 
began with data collection and analysis in an effort to guide the 
conduct of experiments done on Van de Graaffs, however, it did 
not take long to realize the usefulness of building fully automatic 
accelerator controls. The size and complexity of today’s high 
energy accelerators has advanced to the point where computer 
control is essential. A brief history of the 16-year evolution in con- 
trol systems at Fermilab is presented. Some attention is devoted to 


hardware networks, but the principal discussion is centered on soft- 
ware systems. 


1284 Fermilab accelerator control system. Bogert, D. 
(Fermi National Accelerator Lab., Batavia, IL, USA). Nu- 
clear Instruments and Methods in Physics Research, Section A: 
Accelerators, Spectrometers, Detectors, and Associated Equi 
ment; 247: No. 1, 8-24(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

With the advent of the Tevatron, considerable upgrades 
have been made to the controls of all the Fermilab Accelerators. 
The current system is based on making as large an amount of data 
as possible available to many operators or end-users. Specifically 
there are about 100,000 separate readings, settings, and status and 
control registers in the various machines, all of which can be ac- 
cessed by seventeen consoles, some in the Main Control Room and 
others distributed throughout the complex. A “Host” computer net- 
work of approximately eighteen PDP-11/34's, seven PDP-11/44’s, 
and three VAX-11/785’s supports a distributed data acquisition 
system including Lockheed MAC-16’s left from the original Main 
Ring and Booster instrumentation and upwards of 1000 Z80, Z8002, 
and M68000 microprocessors in dozens of configurations. Interac- 
tion of the various parts of the system is via a central data base 
stored on the disk of one of the VAXes. The primary computer- 
hardware communication is via CAMAC for the new Tevatron and 
Antiproton Source; certain subsystems, among them vacuum, re- 
frigeration and quench protection, reside in the distributed micro- 
processors and communicate via GAS, an in-house protocol. An 
important hardware feature is an accurate clock system making a 
large number of encoded “events” in the accelerator supercycle 
available for both hardware modules and computers. System soft- 
ware features include the ability to save the current state of the ma- 
chine or any subsystem and later restore it or compare it with the 
state at another time, a general logging facility to keep track of spe- 
cific variables over long periods of time, detection of ‘exception 
conditions’ and the posting of alarms, and a central filesharing capa- 
bility in which files on VAX disks are available for access by any 
of the Host” processors. 


1285 ORNL 25 MV tandem accelerator control system. 
Juras, R.C.; Biggerstaff, J.A.; Hoglund, D.E. (Oak Ridge 
National Lab., TN, USA). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, Spectrometers, 
Detectors, and Associated Equipment; 247: No. 1, 25-28(1 Jun 
1986). (CONF-8510194—). Contract AC05-84OR21400. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The CAMAC-based control system for the 25 MV tandem 
electrostatic accelerator of the Holifield Heavy Ion Research Facil- 
ity at Oak Ridge National Laboratory (ORNL) was specified by 
ORNL and built by the National Electrostatics Corporation. Two 
Perkin-Elmer 32-bit minicomputers are used in the system: a mes- 
sage switching computer and a supervisory computer. The message 
switching computer transmits and receives control information on 
six serial highways. This computer shares memory with the super- 
visory computer. Operator consoles are located on a serial high- 
way; control is by means of a console CRT, trackball, and assigna- 
ble shaft encoders and meters. Two identical consoles operate si- 
multaneously: one is located in the tandem control room; the other 
is located in the cyclotron control room to facilitate operation 
during injection of tandem beams into the cyclotron or when beam 
lines under control of the cyclotron control system are used. The 
supervisory computer is used for accelerator parameter setup calcu- 
lations, actual accelerator setup for new beams based on scaled, re- 
corded parameters from previously run beams, and various other 
functions. The experience of nearly seven years of control system 
operation and improvements is discussed. 


1286 Control system for the NBS microtron accelerator. 
Martin, E.R.; Trout, R.E.; Wilson, B.L.; Ayres, R.L.; 
Yoder, N.R. (Los Alamos National Lab., NM, USA; Na- 
tional Bureau of Standards, Washington, DC, USA). Nucle- 
ar Instruments and Methods in Physics Research, Section A: 
Accelerators, Spectrometers, Detectors, and Associated Equip- 
ment; 247: No. 1, 74-84(1 Jun 1986). (CONF-8510194—). 
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From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Also published as report LA-UR--85-3579; CONF-8510194-- 
1. 


As various subsystems of the National Bureau of Standards/ 
Los Alamos racetrack microtron accelerator are being brought on- 
line, experience has been gained with some of the innovations im- 
plemented in the control system. Foremost among these are the 
joystick-based operator controls, the hierarchical distribution of 
control system intelligence, and the independent secondary stations, 
permitting sectional stand-alone operation. The result of the distrib- 
uted database philosophy and parallel data links has been very fast 
data updates, permitting joystick interaction with system elements. 
The software development was greatly simplified by using the 
hardware arbitration of several parallel processors in the Multibus 
system to split the software tasks into independent modules. 


1287 Status of the National Synchrotron Light Source 
upgrade. Culwick, B.B.; Smith, J.D. (Brookhaven National 
Lab., Upton, NY, USA). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, Spectrometers, 
Detectors, and Associated Equipment; 247: No. 1, 89-92(1 Jun 
1986). (CONF-8510194—). 
From 2. international workshop on accelerator control sys- 
tems; Los os Se, NM, USA (7 Oct 1985). 
——— as report BNL--37310; CONF-8510194--10. 
lemands for real-time control, data acquisition and dis- 
play Pe accelerators of the National Synchrotron Light Source 
have exceeded the capabilities of the computer control system de- 
signed in 1978. In January 1985, a workshop on control systems 
was held at Brookhaven, one of the purposes of which was to pro- 
vide impetus and design goals for an upgrade of the NSLS control 
system. The resulting design is described and its status reported. 


1288 Final report on the FMIT control system. John- 
son, J.A. (Los Alamos National Lab., NM, USA). Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equip- 
ment; 247: No. 1, 112-115(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Also published as report LA-UR--85-3581; CONF-8510194-- 


The computer control system for the Fusion Materials Irra- 
diation Test Facility (FMIT) prototype accelerator was designed 
using distributed intelligence driven by a distributed database. The 
system consists of two minicomputers in the central control room 
and four microcomputers residing in CAMAC crates located near 
appropriate subsystems of the accelerator. The system uses single 
vendor hardware as much as practical in an attempt to minimize 
the maintenance problems. Local control consoles are an integral 
part of each node computer to provide subsystem checkout. The 
main console is located in the central control room and permits 
one-point operation of the complete control system. Automatic sur- 
veillance is provided for each data channel by the node computer 
with out-of-bounds alarms sent to the main console. Report by ex- 
ception is used for data logging. This control system has been oper- 
ational for two years. The computers are too heavily loaded and 
the operator response is slower than desired. A system upgrade to a 
faster local-area network has been undertaken and is scheduled to 
be operational by conference time. 


1289 Meeting of two realms: Lessons from the Tevatron 
front end. Glass, M. (Fermi National Accelerator Lab., Ba- 
tavia, IL, USA). Nuclear Instruments and Methods in Physics 
Research, Section A: Accelerators, oir Detectors, 
and Associated Equipment; 247: No. 1, 133-138(1 Jun 1986). 
(CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Fermilab controls are divided into two realms: one is the 
several collections of hardware and microprocessors that serve the 
various accelerators, the other is the network of computers and da- 
tabases that serve the control room. The point where an accelerator 
agglomeration meets the control room agglomeration is occupied 
by a “front end” computer. Most communication between the two 
realms passes through a "front end” computer. There are three 
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problems that the front end programmer needs to address: (1) Han- 
dling communication and data acquisition efficiently. (2) Smoothing 
over the rough interface that hardware presents to software. (3) In- 
fluencing design in both realms so the first two problems become 
tractable. In the course of building the Tevatron we had mixed suc- 
cess in solving these problems. This paper covers a few of the les- 
sons learned in the process without excursions into “boxes and 
arrows” description. 


1290 Fermilab accelerator control system parameter 
program and plotting facilities. Smedinghoff, J.G. (Fermi 
National Acceierator Lab., Batavia, IL, USA). Nuclear In- 
struments and Methods in Physics Research, Section A: Accel- 
erators, Spectrometers, Detectors, and Associated ipment; 
247: No. 1, 172-175(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The accelerator control system at Fermilab supports display, 
control, and plotting of a large percentage of the accelerator com- 
ponent devices by means of two general purpose console applica- 
tion programs. They are the parameter program and the Fast Time 
Plot utility. An overview of the operation of these programs is pre- 
sented. 


1291 Operator's views on Fermilab’s control system. 
Baddorf, D.S. (Fermi National Accelerator Lab., Batavia, 
IL, USA). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 247: No. 1, 176-181(1 Jun 1986). 
(CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; me Alamos, NM, USA (7 Oct 1985). 

Fermilab accelerator operator presents views and personal 
éndsntat-anitaae aie The paper covers features 
contributing to ease of use and comprehension, as well as a few 
things that could be improved. Included are such hardware as the 
trackball and interrupt button, the touch sensitive TV screen, the 
color Lexidata display, and black and white and color hardcopy ca- 
pabilities. It also covers the software such as the generic parameter 
page, the generic plot package, and prepared displays. The alarm 
system is discussed from an operations standpoint, and also the da- 
talogging system. 


1292 Data acquisition and control ETHERNET. 
Elkins, E.P. (Los Alamos National Lab., NM, USA). Nucle- 
ar Instruments and Methods in Physics Research, Section A: 
Accelerators, Spectrometers, Detectors, and Associated Equip- 
ment; 247: No. 1, 197-201(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Also published as report LA-UR--85-3583; CONF-8510194-- 


We have developed a distributed computer control system to 
monitor and control a linear accelerator. This system consists of 
two PDP-11s and eight LSI 11/23s linked together with ETHER- 
NET. The higher level systems (control consoles, etc.) use the 
RSX11M operating system, whereas the data acquisition and con- 
trol is performed using the RSX11S operating system downline 
loaded from a central host computer. Locally written ETHERNET 
drivers are used to reduce the CPU overhead and therefore im- 
prove system response. The ETHERNET system permits remote 
file access by means of operator or program interaction, as well as 
supporting downline system loading. Control-system functions sup- 
ported are supervisory control, closed-loop control, data monitor- 
ing, and data recording. 


1293 Fermilab accelerator controls networking system. 
Nagy, F.J. (Fermi National Accelerator Lab., Batavia, IL, 
USA). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 247: No. 1, 208-214(1 Jun 1986). (CONF- 
8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The Fermilab Accelerator Control System is a highly dis- 
tributed computer-based control system. The accelerator complex is 








controlled from widely separated points by a system of three VAX- 
11/785s, twenty-three PDP-11s of several types and nearly one 
thousand microprocessors. The host system of VAXs and PDP-11s 
is centrally located and interconnected by three PCL11-B parallel 
communication buses and networking software developed at Fermi- 
lab. ACNET, Accelerator Control NETwork, is a network proto- 
col designed to provide high performance in data acquisition from 
and process control of the accelerator complex. This paper presents 
a description of the ACNET protocol and a discussion of its imple- 
mentation and performance in the currently operating control 
system. 


1294 Fermilab accelerator control system database. 
Waller, A.M. (Fermi National Accelerator Lab., Batavia, 
IL, USA). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 247: No. 1, 251-258(1 Jun 1986). 
(CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Analog and digital signals from hardware in the field need to 
be transformed into user understandable information for display, 
monitoring, and control purposes at a Fermilab accelerator control 
console. The necessary information to do this translation is the basis 
of the information stored in the Fermilab Central VAX 11/785 da- 
tabase. The translation information must be retrieved with relative- 
ly little overhead via our own in-house network called ACNET. 
The limited address space of the PDP 11/34s used for driving the 
display and control consoles requires that a minimal amount of 
code reside in the console machines for database requests. Also the 
manner in which display applications tend to use information re- 
quires large packed arrays of information for as many as twenty or 
more devices in a single network request for a given console. An 
overview of the simple logical schema using the existing VAX/ 
VMS indexed file organization is given. Also given is an overview 
of the attributes Fermilab has found necessary, through years of ex- 
perience, for the display, monitor, and control of a hardware 
device. A description of the Central VAX 11/785 server process 
used to retrieve and pack information for the consoles along with a 
brief description of the console routines used for requesting infor- 
mation from the database is presented. Finally a discussion is given 
of the utility routines availabe for writing an application that can 
update the database or even generate special reports. 


1295 Editing and reporting system for Fermilab’s accel- 
erator controls system database. Sommers, S.; Johnson, G.; 
Waller, A. (Fermi National Accelerator Lab., Batavia, IL, 
USA). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 247: No. 1, 259-263(1 Jun 1986). (CONF- 
8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

This paper describes an editing and reporting system for the 
central database of Fermilab’s accelerator controls system. The 
software is written for the VAX 11/785 in FORTRAN, VAX- 
Macro, and DCL, the VAX system command language. The edit- 
ing of device information in the database is implemented through 
the DABBEL language processor and turnkey account. A report- 
ing facility is provided by the DBPEEKER turnkey account. The 
present system is described and future plans are discussed. 


1296 FIRUS; the FNAL site-wide fire and utility moni- 
toring system. Briegel, C.; Cahill, K.; Franck, A.; Mahler, 
R. (Fermi National Accelerator Lab., Batavia, IL, USA). 
Nuclear Instruments and Methods in Physics Research, Section 
A: Accelerators, Spectrometers, Detectors, and Associated 
Equipment; 247: No. 1, 85-88(1 Jun 1986). (CONF- 
8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

FIRUS is the site-wide fire, utility, security, and power con- 
sumption monitoring system at the Fermi National Accelerator 
Laboratory. A replacement configuration has been designed which 
will greatly enhance the capabilities, potential growth, and flexibil- 
ity of the system. 
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1297 Developing an expert system to control a beam line 
at the Los Alamos Meson Physics Facility. Clearwater, S.; 
Li age G.; Clark, D. (Los Alamos National Lab., NM, 
USA). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 247: No. 1, 193-196(1 Jun 1986). (CONF- 
8510194—). 

From 2. international w on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Also published as report LA-UR--85-4044; CONF-8510194-- 
9. 


This paper discusses expert systems and how they might be 
applied to control a charged particle beam line. Also discussed is 
how models of the beam line can be used with the expert system. 


1298 Time and data distribution systems at the Fermilab 
accelerator. Beechy, D.G.; Ducar, R.J. (Fermi National Ac- 
celerator Lab., Batavia, IL, USA). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 247: No. 1, 
231-238(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The operation of the Fermilab accelerator has become in- 
creasingly complex over the last several years with the commission- 
ing of the Tevatron and Antiproton Source. Four special purpose 
communication links have been developed to broadcast time, beam 
synchronization, and machine data. These links have greatly facili- 
tated the multi-mode operation of the accelerator complex. The 
most sophisticated of these links is the Tevatron clock (TCLK). Up 
to 256 unique events may be encoded onto TCLK with typical res- 
olution of 100 ns. 123 events have been assigned to date. Beam-syn- 
chronized clocks have been implemented for both the Main Ring 
and Tevatron. These clocks operate at approximately 7.5 MHz and 
are derived from the Main Ring and Tevatron RF systems. Beam 
diagnostics, beam transfers between machines, and placement of 
colliding proton and antiproton bunches are coordinated by en- 
coded events on these clocks. A custom integrated circuit was de- 
signed to accommodate detection of the serially encoded events 
present on both Tevatron and beam-synchronous clocks with a 
minimum of circuit overhead. The final link, MDAT, broadcasts 
machine data - most notably the value of bending current for both 
the Main Ring and Tevatron. Each of these links is distributed 
throughout the accelerator complex and is integrated into a signifi- 
cant number of control system components. 


Intelligent CAMAC module for ACNET to GPIB 
interface. Seino, K.; Chapman, L.; Marsh, W. (Fermi Na- 
tional Accelerator Lab., Batavia, IL, USA). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 247: 
No. 1, 215-218(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

A number of GPIB-based instruments have been acquired 
for the antiproton production facility at Fermilab. In order to inte- 
grate such instruments into the accelerator control computer net- 
work (ACNET), a 68000-based CAMAC module has been designed 
and produced. ACNET commands and data are converted to 
ASCII strings by a software package called GAG residing in the 
module and are then sent from the module to instruments on the 
GPIB. 


1300 Materials science EXAFS line at the NSLS: Char- 
acterization and initial operations. Heald, S.M.; Pick, M.A.; 
Tranquada, J.M.; Sayers, D.E.; Budnick, J.I.; Stern, E.A.; 
Wong, J.; Stuckey, G.; Chester, A.; Woolery, G. (Brookha- 
ven National Lab., Upton, NY, USA; North Carolina State 
Univ., Raleigh, USA; Connecticut Univ., Storrs, USA; 
Washington Univ., Seattle, USA; General Electric Co., 
Schenectady, NY, USA. Research and Development 
Center). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 246: No. 1-3, 120-124(15 May 1986). 
(CONF-850734—). Contract AS05-80ER 10742. 
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From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

The characterization and initial operation of a materials sci- 
ence EXAFS beamline at the NSLS is described. This line has a 
unique combination of components including a 4-crystal focusing 
monochromator and SiC collimating mirror. Discussion of the mon- 
ochromator will include a comparison with conventional two crys- 
tal designs and techniques for maintaining crystal alignment during 
EXAFS scans. The dispersive nature of the monochromator also 
allows a measurement of the NSLS emittance which appears to be 
near design values. This means significant intensity gains can be re- 
alized with a collimating mirror which is planned as a future addi- 
tion to the beam line optics. Some experimental results will be used 
to demonstrate the capabilities of the beam line. 


1301 Testing of the superconducting solenoid for the 
Fermilab collider detector. Fast, R.W.; Holmes, C.N.; Ke- 
phart, R.D.; Stoffel, J.B.; Stone, M.E.; Wands, R.H. (Fermi 
National Accelerator Lab., Batavia, IL). pp 181-190 of Ad- 
vances in cryogenic engineering: Vol. 31. Fast, R.W. New 
York, NY; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The 3 m /phi/ x 5 m long x 1.5 T superconducting solenoid 
for the Fermilab Collider Detector has been installed at Fermilab 
and was tested in early 1985 with a dedicated refrigeration system. 
The refrigerator and 5.6-Mg magnet cold mass were cooled to 5°K 
in 210 hours. After testing at low currents, the magnet was charged 
to the design current of 5 kA in 5-MJ steps. During a 390 A/min 
charge a spontaneous quench occurred at 4.5 kA due to insufficient 
liquid helium flow. Three other quenches occurred during “slow” 
discharges which were nevertheless fast enough to cause high eddy 
current heating in the outer support cylinder. Quench behavior is 
well understood and the magnet is now quite reliable. 


1302 Acoustic emission instrumentation for a supercon- 
ducting dipole. Ige, O.O.; Fujita, H.; Iwasa, Y. (MIT, Cam- 
bridge, MA). pp 303- 308 of Advances in cryogenic engi- 
neering: Vol. 31. Fast, R.W. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

An instrumentation system for real-time location of acoustic 
emission (AE) events and identification of sources has been devel- 
oped for monitoring high-performance superconducting dipoles and 
quadrupoles used in high-energy accelerators. AE energy, event 
count, and time of occurrence are extracted in hard-wired circuitry; 
digitized, stored, and transferred to a PDP-11/23 microcomputer. 
The system uses first hit method of event detection, with a time 
resolution of 30 ps - a substantial improvement over currently 
available commercial AE equipment. The system can be used for 
up to six AE channels simultaneously. 


1303 An experimental study of heat transfer in multilay- 
er insulation systems from room temperature to 77°K. Shu, 
Q.S.; Fast, R.W.; Hart, H.L. (Fermi National Accelerator 
Lab., Batavia, IL). pp 455-463 of Advances in cryogenic en- 
gineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF- -850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The total heat transfer from approximately to 77°K was ex- 
perimentally studied for a series of different arrangements of multi- 
layer insulation (MLI) on black painted and aluminum taped copper 
surfaces. The heat flux as a function of the number of MLI layers 
and of the overall vacuum level was measured. The flux to a paint- 
ed surface was 24.7 W/m? with no MLI and 0.64 W/m? with 30 
layers, both at a vacuum of 1.5 x 10-® torr. The corresponding 
values to a taped surface were 4.8 W/m? and 0.52 W/m? At 1.5 x 
10-* torr, the use of aluminum tape permits one to use approximate- 
ly one-half as many layers for the same heat flux. The heat flux was 
measured for six insulation systems from 1.5 x 10-5 torr to about 1 
x 10-* torr. The temperature distribution through the MLI was 
measured as a function of vacuum level. It was deduced that the 
apparent thermal conductivity increases with the distance from the 
cold surface. The effect of cracks in a paint-MLI system was stud- 
ied by cutting 6-mm wide cracks through a 90-layer blanket. The 
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heat load increased by more than three times the value calculated 
from the exposed area only. 


1304 Operational tests of the BNL 24.8 kW, 3.8°K 
helium refrigerator. Brown, D.P.; Farah, Y.; Gibbs, R.J.; 
Schlafke, A.P.; Sondericker, J.H. (Brookhaven National 
Lab., Upton, NY). pp 627-633 of Advances in cryogenic en- 
gineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The BNL 24.8 kW refrigeration system is completely in- 
stalled and major portions of the acceptance tests have been com- 
pleted. So far, the equipment tested has performed at or above 
design levels. The room temperature helium compressor station has 
been completely tested and accepted. The two-stage oil injected 
screw compressor system exhibited an isothermal efficiency of 57% 
while delivering a helium flow in excess of 4400 g/s. Data on the 
performance of the make-up gas cryogenic purifier is also given. 
The refrigerator turbomachinery, 13 expanders and three cold com- 
pressors, has been tested at room temperature for mechanical integ- 
rity and control stability. The first cooldown to operating tempera- 
ture will be attempted in late August, 1985. 


1305 Recent operating experience with the Fermilab 
central helium liquefier. Walker, R.J.; Barnes, T.R.; Bossert, 
R.J.; Hodge, G.A.; Makara, J.N.; Rihel, R.K. (Fermi Na- 
tional Accelerator. Lab., Batavia, IL). pp 647-656 of Ad- 
vances in cryogenic engineering: Vol. rit Fast, R.W. New 
York, NY; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Operating experience since the last report, Aug. 1983, is cov- 
ered. The current mode of supplying liquid helium to the supercon- 
ducting accelerator ring is explained including a dissussion of the 
interaction of the system with upsets in the ring. The method of 
controlling helium flow to the dewars, liquid helium pump, helium 
subcooler, and cold box is very stable and largely automatic. The 
capacity of the plant is 136 g/s at the current operating point with 
a peak demand flow of greater than 250 g/s using liquid pumped 
from dewar storage. The design specifications of the major equip- 
ment are tabulated giving the main characteristics of the compres- 
sors, cold box, and helium and nitrogen storage. The operating his- 
tory is analyzed to yield a lifetime efficiency of 97% in 19840 hours 
of running, and a breakdown of major failures and their causes is 
given. The major sources of downtime have been contamination of 
the helium stream by dust, water, and nitrogen. The solutions to 
these problems are discussed. A new liquid helium pump has been 
commissioned which has improved the system reliability and per- 
formance. This reciprocating pump is described and test data is pre- 
sented. A third compressor has been commissioned as a backup for 
the two original compressors. A new control system utilizing a 
Texas Instruments PM550 programmable controller is used to mon- 
itor and control the third compressor. The performance of the 
PM550 has been excellent, and it is being implemented to control 
other parts of the system. 


Operational history of Fermilab’s 1500 W — 
ator used for energy saver magnet production testing. Bar, 
R.V.; Bianchi, A.J.; Johnson, F.B.; Kirschbaum, G. 
McGuire, KJ. (Fermi National Accelerator Lab., Dennvin, 
IL). pp 657-665 of Advances in cryogenic engineering: Vol. 
31. Fast, R.W. New York, NY; Plenum Press (1986). 
(CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA — Aug 1985). 
The 1500 W helium refrigerator system utilizes two oil-in- 
jected screw compressors staged to feed a liquid nitrogen pre- 
cooled cold box. Refrigeration is provided by two Sulzer TGL-22 
magnetic/gas bearing turbines. The refrigerator feeds six magnet 
test stands via a 10,000 L dewar and subcooler equipped distribu- 
tion box. The design of the controls has permitted the system to be 
routinely operated 24 hours a day, seven days a week with only 
five operators. It operated approximately 90% of the 4 1/2 years 
prior to a one-year shutdown in 1984, during which the compressor 
skid was moved. Scheduled maintenance, failures, repairs and holi- 
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days are about equal to the 10% off time. The equipment described 
was used to test approximately 1200 superconducting magnets for 
the Fermilab accelerator ring. The seven year operating experience 
is presented as an equipment and technique review. Compressor 
hours currently exceed 42,000 and turbine hours exceed 39,000 
erch. Failure rates, causes, preventive maintenance, monitoring 
piectices and equipment, and modifications are examined along 
with notes on some of the more successful applications of technique 
and equipment. 


1307 Submersible fans and pumps for cryogenic fluids. 
Mark, J.W. (Stanford Linear Accelerator Center, Stanford, 
CA). pp 999-1005 of Advances in cryogenic engineering: 
Vol. 31. Fast, R.W. New York, NY; Plenum Press (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Submersible electric motor driven fans of three sizes have 
been designed, built and operated at 21°K at the Stanford Linear 
Accelerator Center. The largest is a 100-mm diameter, 2 stage van- 
eaxial fan with a nominal capacity of 6 L/s at 2 m head. It is driven 
by a 4 pole, 3 phase induction motor that runs at 1750 rpm. The 
next smaller one is an 85-mm diameter centrifugal pump. It pumps 
3 L/s at a head of 5 m. The third is a 75-mm single stage vaneaxial 
fan with a nominal capacity is 3 L/s at a head of 2 m. The 85-mm 
pump and the 75-mm fan are driven by 2 pole, 3 phase induction 
motors running at 3550 rpm. The motors were modified to operate 
submerged in the cryogenic fluid. The pumps have been operated 
in liquid hydrogen, liquid deuterium, and pressurized helium gas at 
21°K. They can also operate with denser fluids such as liquid nitro- 
gen, but rotational speed, capacity, and head will be reduced. They 
have been operated while submerged in liquid helium. 


1308 Report of the working group on laser technology. 
Singer, S. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). AIP (American Institute of Ph 


Conference Proceedings; 130: No. 1, 475-492(15 Jul 1985). 

It is concluded that prospects for laser powered accelerator 
would be much improved if laser efficiency were significantly in- 
creased, or: more likely: efficient ways could be found to recycle or 
reuse the laser light not coupled to the particle beam.(AIP) 


1309 Laser technologies for laser accelerators. 
Lowenthal, D.; Slater, J. "° tra Technology Inc., Belle- 
vue, Washington 98004). Ae Gale Institute of Physics) 
Conference Proceedings; 130: No. 1, 518-543(15 Jul 1985). 

This paper presents a partial summary of work completed on 
a DOE contract entitled “Laser Technologies for Laser Accelera- 
tors.” Luminosities of 10°? cm~? sec™! force 1 TeV laser accelera- 
tors to be driven by —10 MW of output laser power. Consequent- 
ly, laser system efficiency, cost, and transport geometries for the 
optical beams are of critical importance. In this paper the laser re- 
quirements are reviewed in terms of the laser luminosity require- 
ments. Transport systems for far field geometries are considered, 
and it is concluded that glancing incidence optics will be required 
for all accelerator mechanisms unless the coupling strength (ratio of 
acceleration gradient to vacuum laser electric field) is very large, 
21.0. Both CO, and KrF lasers are reviewed from the point of 
view of high efficiency and pulse format. For CO, lasers, it is 
shown that one must extract with a burst of 10-30 pulses to achieve 
wall plug efficiencies in the range of 10-15 percent and for KrF 
lasers, one must extract with bursts of several hundred pulses to 
achieve wall plug efficiencies of 7-10 percent. In addition, the gas 
flow systems for these lasers are considered and shown to set upper 
bounds on the laser apertures for a given rep rate. These results in- 
dicate that acceleration mechanisms will be favored that can easily 
employ a large number of small’ lasers. 


1310 Thin layered interference mirrors to reduce radi- 
ation damage. Osonka, P.L. (National Synchrotron Light 
Source, Brookhaven National Laboratory, Upton, New 
York 11973). AIP (American Institute of Physics) Conference 
lings; 130: No. 1, 544-548(15 Jul 1985). 

Calculations have been performed which show that damage 
induced by radiation of wavelength A, incident on mirrors (and 
other optical elements) can be significantly reduced by a multilay- 
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ered construction, in which the layers most sensitive to radiation 
damage have thickness d< <A. The layers may or may not be free- 
standing. The threshold to radiation damage in certain cases is cal- 
culated to increase by a factor =102 


1311 High-brightness photoemitter development for elec- 
tron accelerator injectors. Fraser, J.S.; Sheffield, R.L.; Gray, 
E.R. (MS H825 Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). AIP (American Institute of 
iy Conference Proceedings; 130: No. 1, 598-601(15 Jul 

Free-electron-laser (FEL) oscillators require a train of high- 
brightness bunches. Conventional subharmonic bunchers are cur- 
rently used with RF linacs to generate pulse trains, but the result- 
ing dilution of the transverse phase space and lower beam bright- 
ness are unacceptable for high-performance FELs. Recent develop- 
ments suggest that photoemitters of high quantum efficiency com- 
bined with rapid acceleration can produce pulse trains of higher 
brightness than has been achieved before. 


1312 Design and performance of a 90,800 kilogram per 
day nitrogen reliquefier for the Fermilab energy saver. Mul- 
holland, C.T.; Kolar, R.J.; Larson, E.T. (Fermi. National 
Accelerator Lab., Batavia, IL). pp 1087-1094 of Advances 
in cryogenic engineering: Vol. 31. Fast, R.W. New York, 
NY; Plenum Press (198: . (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA tho whee 1985). 

The Fermilab Nitrogen Reliquefier (NRL) has been designed 
to provide the liquid nitrogen requirements of the Energy Saver; 
Central Helium Liquefier, helium transfer line, the superconducting 
accelerator magnets and other components. The evaporated gas is 
collected in a system of pipes, liquefied, make-up liquid added, and 
recirculated. The design is physically compact and cost competitive 
with all alternate means of supplying liquid nitrogen refrigeration, 
including air/separation liquefaction. The T-S diagram, process 
conditions, and commissioning experience to date are described. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 1214, 1220, 1223, 1304, 2242 


(INIS-SU—352, pp 343-347) Proton storage ring 
for the Moscow meson . Grachev, M.I.; Lobashev, 
V.M.; Stavisskij, Yu.Ya.; Severgin, Yu.P.; Titov, V.A.; Shi- 
kejlo, LA. (AN SSSR, "Moscow. Inst. Yadernykh Issledo- 
a Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj 

tury, Leningrad, USSR). 1985. (In Russian). NTIS 

Sales Only), PC A20/MF AOl. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Proton storage ring being a part of the Moscow meson fac- 
tory is described. Basic parameters of the storage ring are as fol- 
lows: 600 MeV proton energy; 102.2 m axis trajectory length; 420 
ns proton cycle; 0.1 ms injected beam duration; 100 Hz injection 
repetition frequency. Magnetic structure of the storage ring has two 
periodicity elements which are the achromatic system with separate 
control of transverse and longitudinal motion Particle 
accumulation is performed in the mode of H — H* multiturn injec- 
tion. Charge exchange is carried out using a solid target directly in 
the ring vacuum chamber. Kicker and septum magnets are used for 
fast beam extraction. Slow beam extraction is performed by excita- 
tion of radial oscillations during interaction of circulating beam 
with a thin target. 


1314 (INIS-SU—352, pp 356-360) Miulti-turn charge 
exchange injection into a proton storage ring. Severgi 
Yu.P.; Yushko, G.P. (Nauchno-Issledovatel’skij Inst. iek- 
trofizicheskoj Apparatury, Leningrad, USSR). 1985. (In 
Russian). NTIS (US Sales Only), PC A20/MF AOl1. File 

Number DE87780023. (CONF-8410203—Vol.1). 
From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 
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Factors determining transverse phase volume of a beam in a 
proton storage ring during multi-turn charge exchange injection 
were investigated generally. Scheme, where injection is performed 
by means of H~ — H* direct charge exchnage in a ring system, 
was considered; charge exchnage target has a shape coinciding with 
a shape of transverse beam cross section and is established on azi- 
muth where dispersion functions are equal to zero. It is shown 
using the Moscow meson factory storage ring as an example that 
the required distribution of accumulated particles in transverse 
phase space is provided with choose of H™ injected beam shape on 
a target. 


1315 (INIS-SU—352, pp 367-373) Superhigh vacuum an 
large accelerating - storage facilities. Mirzoev, K.G.; Rogo- 
zinskij, V.G.; Ushkov, V.L. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. (In Russian). NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE87780023. 
(CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

Main processes of particle beam interaction with residual 
gases and chamber walls determining beam losses, stability of its 
motion and secondary particles background in proton and electron 
accelerating-storage facilities (ASF) are considered. A short review 
of the methods used for calculations and optimization of ASF 
vacuum systems is given. Constructive-technological features of 
vacuum chambers and VEPP-4 ad IHEP ASF pumping out sys- 
tems are discussed. It is shown that for these facilities mean pres- 
sure of residual gases must constitute 6.10~ 12-2 x 10-* mm Hg. The 
possibility of obtaining vacuum 2 x 10-° mm Hg is experimentally 
confirmed on the IHEP ASF first stage full-scale prototype. The 
chamber pumping out has been carried out by vacion and sublima- 
tion (sublimator - titanium) pumps. 


1316 (INIS-SU—352, pp 33-39) System of particle 
channels for the accelerating and storage facility. Calcula- 
tional performances. Garkusha, V.I.; Zajtsev, A.M.; Karta- 
shev, V.P. (Gosudarstvennyj. Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1985. (In Russian). NTIS (US Sales Only), PC 
A20/MF A0Ol. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

General arrangement and main parameters of the particle 
channels system in the experimental zone of the IHEP accelerating- 
storage facility designed for obtaining proton beams of 3000 GeV 
energy and 6 x 10*‘ protons per cycle intensity are considered. The 
experimental zone of the facility comprises hadron and neutrino 
zones. In addition, the possibility of creation subsequently of the 
muon zone is envisaged. The hadron zone consists of 4 universal 
channels which permit to form hadron and polarized proton or an- 
tiproton beams as well as electron-positron beams and on their base 
labelled photon beams. It is assumed to obtain in the neutrino zone 
neutrino beams with wide and narrow energy spectra as well as 
“labelled” and "beam-dump” neutrinos. 


1317 (INIS-SU—352, pp 115-116) High-frequency 
system of the VEhPP-4 storage ring for 5.3 GeV energy and 
2 x 10mA current. Arbuzov, V.S.; Belomestnykh, S.A.; 
Veshcherevich, V.G. (AN SSSR, Novosibirsk. Inst. Yader- 
noj Fiziki). 1985. (In Russian). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE87780023. (CONF- 
8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The reserve power supply system used for the driving of the 
VEhPP-4 storage ring. RF-system is described. The valve oscilla- 
tors with powerful amplifying cascaded with GI-50 A triodes are 
used as a power supply. The total power at a frequency of 181 
MHz constitutes 200 kW, that enbles to attain the voltage with 760 
kV amplitude for each of six resonators. The fast-response protec- 
tion of output generator cascades is provided, which deenergized 
the anode voltage rom triodes during 50 ps with the anode current 
twice exceeding the nominal leve. Long-term system operation at a 
power of 15-30 kW from one output cascade has shown up that 
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valve oscillator service time constitutes about 5000 h. The consid- 
ered system provides stable operation of the VEhPP-4 storage ring 
at energy up to 5.3 GeV with a totalcurrent up to 20 mA. At ener- 
gies of 1.8-4.7 GeV coherent phase oscillations of bunches do not 
occur at the total beam current up to 40 mA. 


1318 (INIS-SU—352, pp 127-129) Development and 
study of the UNK RF system. Butryakov, Eh.N.; Voj- 
chinckij, M.I.; Dlinnov, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. (In Russian). NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE87780023. 
(CONF-8410203—Vol.1). , 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The RF system of the IHEP accelerating - storage complex 
(ASC) is described in short. The complex consists of similar resona- 
tor accelerating modules with electric-bridge supply and also of the 
RF power supply providing feeding of required power level at a 
frequency of 200 MHz to the input of each accelerating module. 
The maximum magnitude of output power is 800 kW, frequency 
deviation in an accelerating cycle in the ASC first part is +0.01%. 
Results of testing carried out with the full-scale model of the accel- 
erating module are under discussion. Tests has revealed that HF- 
power input at a pressure of 1 x 10sup(-6) mm Hg was initially ac- 
companied by the intense-secondary, electron discharge, which was 
suppressed with a success by biasing potential supply to coupling 
probes. 


1319 PSR control system. Clout, P.N.; Conley, A.P.; 
Bair, S.S.; Fuka, M.A.; Sandford, E.L.; Lander, R.F.; Wells, 
F.D. (Los Alamos National Lab., NM, USA). Nuclear In- 
struments and Methods in Physics Research, Section A: Accel- 
erators, Spectrometers, Detectors, and Associated Equipment; 
247: No. 1, 116-121(1 Jun 1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

We have essentially completed the control system for the 
Proton Storage Ring at Los Alamos and, at present, are applying 
modifications required in the light of machine physics and operat- 
ing experience. We describe here in some detail the present design 
of the system and indicate future planned modifications. 


1320 Proton storage ring - the man/machine interface. 
Lander, R.F.; Clout, P.N. (Los Alamos National Lab., NM, 
USA). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 247: No. 1, 182-189(1 Jun 1986). (CONF- 
8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The human interface of the Proton Storage Ring Control 
System at Los Alamos is described in some detail, together with 
the software environment in which operator interaction programs 
are written. Some examples of operator interaction programs are 
given. 


1321 Where is the superconducting supercollider (SSC) 
today?. Tigner, M. (Lawrence Berkeley Lab., Berkeley, 
CA). pp 13-23 of Advances in cryogenic engineering: Vol. 
31. Fast, R.W. New York, NY; Plenum Press (1986). 
(CONF-8508 14—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The SSC is a high luminosity pp collider designed to achieve 
40 TeV in the center of mass. Depending on the final magnetic 
field chosen the main ring will be between 90 and 165 km in cir- 
cumference. Construction of the SSC has been recommended to the 
DOE by HEPAP* for completion in the early 1990's. The Univer- 
sities Research Association has been designated by the DOE to do 
R/D and prepare a design proposal, construction plan and cost esti- 
mate. Model magnets are being tested and a field level will be 
chosen before October 1985. A design proposal will be submitted in 
April 1986. 
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1322 A 6.4 tesla ~~. magnet for the SSC. Taylor, 
C.E.; Caspi, S.; Gilbert, W.; Hassenzahl, W.; Meuser, R.; 
Mirk, V. (Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA). pp 25-35 of ‘Advances in cryogenic engi- 
neering: Vol. 31P ast, R.W. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A design is presented for a dipole magnet suitable for the 
proposed SSC facility. Test results are given for model magnets of 
this design 1 m long and 4.5 m long. Flattened wedge-shaped cables 
("keystoned”) are used in a graded, two-layer "cos 0” configuration 
with three wedges to provide sufficient field uniformity and me- 
chanical rigidity. Stainless steel collars 15 mm in radial depth, fas- 
tened with rectangular keys, provide structural support, and there 
is a “cold” iron flux return. The outer-layer cable has 30 strands of 
0.648 mm diameter NbTi multifilamentary wire with Cu/S.C. = 
1.8, and the inner has 23 strands of 0.808 mm diameter wire with 
Cu/S.C. = 1.3. Performance data is given including training behav- 
ior, winding stresses, collar deformation, and field uniformity. 


1323 5-cm, no iron SSC 6-m dipole test program. 
Mazur, P.O.; Carson, J.A.; Engler, N.H.; Fisk, H.E.; 
Gonczy, J.D.; Hanft, R.W. (Fermi National Accelerator 
Lab., Batavia, IL). pp 37-45 of Advances in cryogenic engi- 
neering: Vol. 31. Fast, R.W. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Magnetic Design B for the Superconducting Super Collider 
(SSC) consists of a 5 cm diameter collared coil assembly 12 m long 
with concentric aluminum thermal shields at 10 K and 80 K, a G- 
10 post type support system and a minimal iron vacuum vessel lo- 
cated at a large radius from the coil. In order to determine the be- 
havior of such a magnet under both direct current and quenching 
conditions, a 6 m model was built using Tevatron tooling to 
produce a 7.6 cm diameter coil. The dc operation demonstrated 
that the post type suspension has acceptable rigidity. Distortions in 
the aluminum thermal shield during quench resulted from stresses 
in the material below the yield values. Temperature increases in the 
thermal shield due to eddy currents were larger than those calculat- 
ed using simple assumptions, demonstrating the value of using a 
model to verify eddy current behavior in complex situations. 


1324 The SSC cryogenic system. Brown, D.P.; Louttit, 
R.L; Rode, C.; VanderArend, P.C. (Brookhaven National 
Lab., Upton, NY). pp 57-62 of Advances in cryogenic engi- 
neering: Vol. 31. Fast, R.W. New York, NY; Plenum Press 
(1986) (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The design of the 4.5°K primary cooling system and higher 
temperature shield cooling systems for the SSC are described. Typ- 
ical flow diagrams for the magnet piping systems are presented. Es- 
timated heat loads are given. The systems have been designed to 
accomodate the great distances, 90 km and up, over which the load 
will be distributed. Provision has been made for cooldown, 
warmup, quench recovery and magnet replacement, as well as for 
steady-state operation. 


1325 The cryostat for the SSC 6 T magnet option. Nie- 
mann, R.C.; Brown, D.P.; Engler, N.H.; Gonczy, J.D.; 
Mann, T.L.; Nicol, T.H. (Fermi National Accelerator Lab., 
Batavia, IL). pp 63-71 of Advances in cryogenic engineer- 
ing: Vol. 31. Fast, R.W. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A design has been developed for an SSC 6T option dipole 
magnet cryostat. The design criteria that defines the basic param- 
eters and performance requirements are discussed. Details of the 
single phase assembly, suspension, insulation, thermal shields, 
vacuum vessels and interconnections are presented. Results of the 
experimental program in support of the design effort are discussed. 
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1326 Design, construction and performance of a post 

cryogenic support. Niemann, R.C.; Gonczy, J.D.; Nicol, 

T.H.; Otavka, J.C.; Roman, M.W. (Fermi National Acceler- 

ator Lab., Batavia, IL). pp 73-80 of Advances in cryogenic 

engineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF- 850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug = 
A support member for superconducting magnets and o 
cryogenic devices has been designed, fabricated and pines 
and thermally evaluated. The member is a cylindrical post con- 
structed with fiber reinforced plastic (FRP) tubing and having me- 
tallic heat intercepts and end connections. All FRP to metal con- 
nections are made by mechanical shrink fitting and do not employ 
adhesives or fasteners. The post can operate in tension, compression 
and flexure or in combinations of these loads. The details of the 
design and construction are enumerated. Structural performance 
has been measured in tension and compression at 80 and 300°K and 
in flexure at 300°K. Creep effects on the shrink fit joint reliability 
are being evaluated. Thermal performance has been measured for a 
post with ends at 4.5 and 300°K and with heat intercepts at 10 and 
80°K. The measured performance has been compared with the ana- 
lytical predictions. Full scale, working, prototype posts have been 
successfully utilized in several model cryostats for the Supercon- 

ducting Super Collider dipole magnet development program. 


1327 Thermal shield bowing in long superconducting 
magnets. Nicol, T.H.; Fulton, S.; Roman, M.W. (Fermi Na- 
tional Accelerator Lab., Batavia, IL). pp 81-88 of Advances 
in cryogenic engineering: Vol. 31. Fast, R.W. New York, 
NY; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA algae Aug 1985). 

One of the interesting problems associated th building 
long magnets for the SSC (Superconducting Super Coliden) | is pre- 
dicting and controlling the dynamic response of the cryostat tubes 
during cooldown. Thermal bowing occurs in any of these tubes 
that are asymetric in shape or which are not cooled uniformly. Un- 
derstanding the bowing behavior is important for two reasons: 
First, one needs to know the magnitude of the induced displace- 
ments so that potential interferences in the entire magnet assembly 
can be located. Second, the bowing phenomenon introduces struc- 
tural loads on the supports which need to be folded into the design 
of those supports. It is desirable, due to cost and time constraints, 
to develop an analytical model which accurately predicts loads and 
displacements rather than relying on a physical model of each can- 
didate cryostat tube design. This report describes a procedure and 
an analytical model to predict this dynamic behavior on the ther- 
mal radiation shield for Fermilab's proposed SSC magnet design. 
The results are compared with test data obtained on a physical 
model fabricated and tested in an effort to verify the analytical ap- 
proach. 


1328 Cryostat for the ssc superferric magnet option. 
Hinterberger, H.; Calvin, J.; Huson, F.R.; Vander Arend, 
P.C.; Wolgast, R. (Texas Accelerator Center, Woodlands, 
TX). pp 89-102 of Advances in ——— engineering: Vol. 
31. Fast, R.W. New York, NY; Plenum Press (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The superferric magnet option for the SSC requires approxi- 
mately 160 km of magnets. In order to reduce the number of field 
connections, it is proposed to use 150 metre long magnet assem- 
blies. Each of these assemblies contains four dipole magnets of 35 
metre length, one quadrupole magnet, trim coils and a piping and 
wire assembly which provides the capability of taking up 45 centi- 
meters of thermal contraction. The cryostat contains the magnet 
vessel, a couple of heat intercepting shields, superinsulation and 
pipes carrying refrigerant to and from the refrigerators, located at 
approximately 6.5 km intervals. The magnet vessel contains the iron 
laminations, beam tubes, helium channels, busbars and magnets. 
Weight of the magnet vessel assembly is of the order of 240 kg per 
metre of length. A large number of problems need to be solved in 
the cryostat design. Because of cost, available space for the cryostat 
is limited. Cooldown of the system requires flow channels of large 
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cross section. Removal of synchrotron radiation during steady state 
requires high flowrates in the area of the beam tube, where space is 
limited. Fast warmup and cooldown in local areas is required to 
repair and/or replace faulty magnets. Non uniform cooling will 
result in bowing. Beam tube vacuum requires special consideration 
when pumping kilometers of small diameter tubes. Aligning mag- 
nets after installation in the tunnel requires knowledge of the loca- 
tion of the magnet assembly in a cryostat. 


1329 Measuring heat leak with a heatmeter. Vuchnir, 
M.; Gonczy, J.D.; Tague, J.L. (Fermi National Accelerator 
Lab., Batavia, IL). pp 1285-1290 of Advances in cryogenic 
engineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The heatmeter or more precisely the heat flow meter is a 
device based on thermal conductivity measuring tecniques. It con- 
sists of a thermal conducting body between two thermometers, 
with provisions for thermal connections and calibration. The paper 
describes the design, construction details, calibration and perform- 
ance of one such heatmeter for use with heat reservoirs at either 
4.2 K or 78 K. Near 4.2 K it has a sensitivity of 10 »W and re- 
quires less than a minute to reach steady state. Near 78 K its sensi- 
tivity is 10 mW and requires 25 minutes to reach steady state. 


1330 Heat leak measurement facility. Gonczy, J.D.; 
Kuchnir, M.; Nicol, T.H.; Niemann, R.C.; Powers, R.J. 
(Ferri National Accelerator Lab., Batavia, IL). pp 1291- 
1298 of Advances in cryogenic engineering: Vol. 31. Fast, 
R.W. New York, NY; Plenum Press (1986). (CONF- 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Heat leak measurements of superconducting magnet suspen- 
sion systems, and multi-layer insulation (MLI) systems are impor- 
tant for the optimum design of magnet cryostats. For this purpose, 
a versatile cryogenic test facility was developed having a functional 
end in which test components of differing geometrical configura- 
tions could be installed and evaluated. This paper details the test 
facility design and operating parameters. Experimental results of 
heat leak measurements to 4.5 K obtained on a post type support 
system having heat intercepts at 10 K and 80 K are presented. In- 
cluded are measurements obtained while operating the 10 K inter- 
cept at temperatures above 10 K, i.e., in the 10-40 K range. Also 
reported is a description of the test facility conversion for a heat 
load study of several MLI systems with variations of MLI installa- 
tion technique. The results of the first MLI system tested are pre- 
sented. 


1331 Characteristics of synchrotron radiation and of its 
sources. Krinsky, S.; Perlman, M.L.; Watson, R.E. (Brook- 
haven National Lab., Upton, NY). pp 65-171 of Handbook 
on synchrotron radiation. Volume 1. Koch, E.E. (ed.). Am- 
(983) Netherlands; North-Holland Publishing Company 

Synchrotron light has a number of special characteristics 
which make electron synchrotron and storage ring sources power- 
ful as research instruments and, potentially, as facilities for techno- 
logical application as well. Synchrotron light has a continuous 
spectrum ranging from infrared to x-ray wavelengths, it is highly 
intense, and is strongly polarized. It is emitted in pulses of duration 
about 10~°s, repeating usually at a rate of about 10° per second; the 
emitting source area can be small, 1 mm? or even less; and the emis- 
sion from any point in the electron orbit is restricted to a narrow 
cone tangent to the curved orbit path. A single storage ring can 
provide a considerable number of ports at which equipment for uti- 
lizing photon beams may be installed. It is the qualities of the radi- 
ation and the physics controlling them which are the subject matter 
of this chapter. 44 references, 41 figures. 
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REFER ALSO TO CITATION(S) 200, 256, 1274, 1301, 1858, 1963, 2116, 
2125, 2393, 2436, 2468, 2556, 3037, 3234, 3235 


1332 (AD—894138/7/XAB) Calculated response of a 
Linear Energy Transfer Spectrometer (LETS) correlation 
with relative biological effectiveness and quality factors. 
Technical report, June 1969-June 1971. Clark, B.C.; Lay, 
L.B. (Avco Corp., Tulsa, OK (USA). Electronics Div.). 
Mar 1972. 49p. NTIS, PC A03/MF AO1. 

Several computer codes have been written and applied to 
the problem of predicting the response of the AFWL Linear 
Energy Transfer Spectrometer (LETS), which has been built for 
use on Skylab. In addition, RBE and QF were calculated for the 
same charged-particle spectra and spacecraft shielding to calculate 
response of the LETS. The computer programs developed include 
a range and energy loss code, an energy limit code, a flux determi- 
nation code and RBE/QF code. The energy spectra of protons and 
alpha particles external to the spacecraft were assumed to be expo- 
nential in nature. Calculations were performed over a wide e-fold 
range, from 10 to 999 MeV. Also, degraded spectra were employed 
for a wide range of spacecraft shielding thicknesses, up to 8.0 g/sq 
cm. Data are presented on results of these calculations, including 
predicted relative counting rates in the seven channels of the LET 
spectrometer. 


1333 (AD-A—170541/7/XAB) Detector for measuring 
energy- and angle-resolved neutral-particle (EARN) distribu- 
tions for material desorbed from bombarded surfaces. Techni- 
cal report. Kobrin, P.H.; Schick, G.A.; Baxter, J.P.; Wino- 
grad. (Pennsylvania State Univ., University Park (USA). 
ig of Chemistry). Jul 1986. 1lp. NTIS, PC A02/MF 
AOl. 

The design and application of a detector is described, which 
is capable of simultaneously measuring energy and angular distribu- 
tions of neutral particles desorbed from surfaces. Specific applica- 
tions to ion bombardment studies are presented. The detector uti- 
lizes a state selectivity, sensitivity, and pulsed characteristics of 
multiphoton resonance ionization as a time of flight-sensitive posi- 
tionization technique. A microchannel plate element allows position 
sensitive detection of the laser ionized particles. Sample data are 
presented for ground state Rh atoms desorbed from clean, ion-bom- 
barded Rh foil and Rh(111) surfaces. 


1334 (IAE—3926/2) Modulation of Moessbauer radi- 
ation by a resonant mechanical modulator. Sazonov, S.B. 
(Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 28p. 
(In Russian). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE86704030. 

The expression for spectral intensity of Moessbauer radiation 
periodically modulated by transmission through alternating in time 
layers with different refraction indexes is derived. It is assumed that 
one of the media resonant properties in respect to modu- 
lated radiation. It is shown that the modulation spectra in this case 
differ in a serves of particular properties: two systems of satellites 
appear, asymmetry is observed for account of both manifestation of 
absorption line in the modulator medium and as a result of effect of 
the component reflecting interference of incident and scattered 
waves. 11 refs.; 7 figs. 


1335 (IAEA-TECDOC—345, pp 11-23) Experimental 
investigation of reactions with formation of neutrons on the 
IAE cyclotron. Kuz'min, E.A. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Aug 1985. NTIS (US Sales Only), PC 
ap A01. File Number DE86703933. (CONF-830978— 


From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 
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The fast neutron time-of-flight spectrometer used at the IAE 
cyclotron is described. The procedure of data processing and the 
method of the error propagation are explained. The spectrometer 
was used for investigation of the neutron formation in (alpha, ®Li), 
(alpha,’Li) reactions at energies of 8.6 and 11.2 MeV. The results 
obtained and their comparison with published data are presented. 2 
refs., 9 figs., 2 tabs. 


1336 (IAEA-TECDOC—345, pp 80-95) Heavy nuclide 


fast fission cross sections. Shpakov, V.I. (Radievyj Inst., 


Leningrad, USSR). Aug 1985. NTIS (US Sales Only), PC 
a AO1. File Number DE86703933. (CONF-830978— 


From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

Methods of actinide neutron fission cross section measure- 
ments in different neutron energy ranges are described. The uncer- 
tainty analysis for each method is made. The ways for obtaining 
more accurate values of the 7°°U fission cross section used as stand- 
ard reference data in relative measurements are discussed. 30 refs., 
14 figs., 3 tabs. 


1337 (IAEA-TECDOC—345, pp 167-174) Multiplicity 
spectrometry. Muradyan, G.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Aug 1985. S (US Sales Only), PC 
A12/MF AO01. File Number DE86703933. (CONF-830978— 


From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 1983). 

The method of the gamma multiplicity spectrometry, its 
combination with neutron spectrometry, and measurements of neu- 
tron resonance cross sections, neutron resonance spins and half 
widths for the (n,gamma f) process are discussed. 9 refs., 11 figs. 


1338 (IFVE-OEF—85-154) Investigation of the spatial 
resolution of a scintillation hodoscope using timing to the cen- 
troid of a hodoscopic photomultiplier output signal. 
Vasil’chenko, V.G.; Vishnevskij, N.K.; Rykalin, V.I.; Se- 
menov, V.K. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1985. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86704022. 

This paper presents some results on investigation of spetial 
cassets and geometrical disposition of common cassets which realise 
the overlapping of scintillators in the direction of a particle beam 
together with a timing circuit of the centroid current pulse of the 
hodoscope photomultiplier. This enables to improve the spatial res- 
olution more than two times and to increase particle detection effi- 
ciency from 95% up to 99%. 8 refs.; 5 figs.; 1 tab. 


1339 (IFVE-ONF—85-155) RAM-based delay 

tection modules for nanosecond pulses. Denisenko, A.A; 
Kotov, I.V.; Lebedev, A.A.; Medved’, S.A.; Mikhajlov, 
Yu.V.; Shchukin, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. 18p. (In Russian). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86704023. 

Main parameters of the MECL RAM-based delay and detec- 
tion module DD-00 for nanosecond pulses is described and its main 
parameters are considered. Such modules can be used for PMs’ 
signal detection and for digitization of the data from proportional 
and drift detectors. 7 refs.; 6 figs. 


1340 (INIS-BR—534) Study of operational systems of 
gamma spectrometry systems. Melo, M.C. de. (Pernambuco 
Univ., Recife (Brazil). Dept. de Energia Nuclear). Jul 1985. 
68p. (In Portuguese). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86704019. 

The application of gamma spectrometers is tantamount to 
the perfect knowledge of their operational characteristics. Thus a 
study of the most significant characteristics (stability, linearity of 
response, energy resolution and peak efficiency) was carried out 
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with an Nal(T1) and an (HP)Ge systems. Gamma standards with 
an energy range of 60 to 1300 KeV were used. Simple numerical 
methods were applied to the data, and the Behaviour of each 
system, with regard to the aforementioned characteristics, was ob- 
served for several operation voltages. It was evident the superiority 
of the (HP)Ge system in stability, linearity and resolution, whereas 
the Nal(T1) system showed a greater efficiency. The results ob- 
tained for each system were consistent with the ones found else- 
where, so that it may be concluded that both are working properly, 
and that the methodology proposed herein is appropriate for the 
test of such equipments. 


1341 (INS—558) Interaction mean free path in the 
emulsion and interaction radius of the nucleus. Sato, H.; 
Okuhara, Y. (SEE CODE- 6269600 Tokyo Univ. (J ). 
Inst. for Nuclear Study). Oct 1985. 13p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704269. 

The interaction mean free path of the high energy nucleus in 
the emulsion is studied with the Glauber Model and Hartree-Fock 
type variational calculation for the nuclear structure. It is found 
that the experimentally observed interaction mean free paths are 
well reproduceable. It is also found that the interaction radius of 
the projectile nucleus is determinable with the emulsion experiment. 


1342 (JAERI-M—85-190) Absolute peak detection effi- 
ciencies of a Ge(Li) detector for high gamma-ray energies. 
Katagiri, Masaki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establish;nent). Nov 1985. 24p. (In Jai 
anese). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704265. 

Absolute peak detection efficiencies of a Ge(Li) detector for 
gamma-rays of 3.5 MeV to 12 MeV were measured using four (p,y) 
reactions and a (n,y) reaction. Two-line-method was used to ob- 
taine peak detection efficiencies. The efficiencies with the both 
cases are agreed very well. Utilization of (n,y) reaction is, there- 
fore, effective for measuring these efficiencies, because high energy 
gamma-rays can be generated easily by using a neutron source. 
These results were applied to calibration of a gamma-ray standard 
source, emitting 6.13 MeV gamma-rays, and of intensities of **Co 
standard gamma-ray source. 


1343 (JINR—13-85-375) Discriminator operating by the 
constant fraction method for chambers with 
delay lines. Chan Khyu Dao; Movchan, S.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1985. 5p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86704027. 

The schematic diagram of the discriminator operating ac- 
cording to the method of "tracking threshold” and designed for the 
operation with proportional chambers, readout of coordinate infor- 
mation from which is accomplished by means of delay lines, is de- 
scribed. Four single width channels are integrated into a CAMAC 
module. The dynamic range of negative input pulses is 0.15-4v. The 
time yiter of an output signal constitutes <=0.4 ns within the 
above range. Comparison of characteristics of the discriminator 
with those of the discriminator, operating on the principle of "zero 
crossing”, is presented. 5 refs.; 5 figs. 


1344 (JINR—13-85-582) Shadow optical device for par- 
ticle track stereoscopic registration in a streamer chamber 
using lasers. Ul’'mann, P.; Ul’mann, Kh.; Shcherbakov, 
Yu.A.; Roder, R. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE86704028. 

Stereoscopic registration of particles in a streamer chamber 
by means of a pulsed nitrogen laser is described. Helium streamer 
chamber with a shadow optical device is used in the experiments. 
The application of a spherical mirror allows one to derive informa- 
tion about track space position by a single photograph only. Special 
advantages of this new technique as compared to the common pho- 
tographing are considered. Details of designing the optical device 
are discussed, and the optimization of the set-up taking into account 
the astigmatic aberration suppression is presented. 9 refs.; 9 figs. 
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1345 (JINR—13-85-701) Techniques for multidimen- 
sional measurements and analysis of yield of nuclear products 


fission by resonance neutrons. Antonov, S.A.; Bogdzel’, 
A.A.; Gundorin, N.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics; AN SSSR, 
Moscow. Fizicheskij Inst.). 1985. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704284. 

Using IBR-30 neutron pulse source ensuring on 57 m flight 
path 70 ns/m time resolution the gamma-ray spectroscopy along 
with the spectroscopy of neutrons following fission by resonance 
neutrons is carried out. An ionization chamber containing 10 g of 
uranium enriched to 90% with the U** isotope having the efficien- 
cy of fission act registration of 70% is used. Gamma-quanta are 
registered with the Ge(Li) detectors with volume of 30 cm® and 2.8 
keV energy resolution for 1333 keV energy. The neutrons are regis- 
tered with the detector based on a Ne-213 liquid scintillator (5 cm x 
5 cm) and the 56 AVP photomultiplier. To improve the quality of 

gamma-spectra ans neutron spectra rise-time and pulse shape dis- 
criminations are realized, respectively. The time-resolution for the 
coincidences chamber - Ge(Li) detector constitutes 8 ns chamber - 
neutron detector - 4 ns. To transmit the spectroscopic data along a 
long line (about 800 m) digital transmission by serial code at 200 
Kb/s is applied. Special programs provide for the automatic mode 
of multidimensional data acquisition and its sorting followed by 
building up fully informative two-dimensional matrices. 


1346 (JINR—18-85-391) Development of position-sensi- 
tive detectors for the investigation of tritium labelled biologi- 
cal objects. Abdushukurov, D.A.; Aleksandrov, E.V.; Mya- 
soedov, N.F.; Zanevskij, Yu.V.; Peshekhonov, V.D.; Tran 
Dyk Than’; Cheremukhina, G.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy; AN Tadz- 
hikskoj SSR, Dushanbe. Fiziko-Tekhnicheskij Inst.; AN 
SSSR, Moscow. Inst. Molekulyarnoj Genetiki). 1985. 10p. 
(in Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86704029. 

Submitted to the journal Prib. Tekh. Ehksp. 

Multiwire proportional chamber and a avalanche 
chamber (MSAC) constructed in order to detect tritium radiation 
from a flat carrier is described. Possibilities of these chambers utili- 
zation for the determination of radiochemical purity of preparations 
are presented. It is shown that MSAC with a thin (100 pg/cm?) 
input window enables to detect tritium radiation. Basic parameters 
of the detectors are presented. The designed detectors result in a 
tenfold decrease of the time of chromatogram analysis and allow to 
carry out the analysis of labelled two-dimensional samples. These 
detectors represent the basis of radiochromatic devices developed 
for the analysis of one- and two-dimensional chomatograms and 
elctrophoregrams. 14 refs.; 9 figs.; 2 tabs. 


1347 (JINR—R-1-85-438) Spectrometer with semicon- 
ductor detectors on-line with the HP-2116B computer. Butt- 
sev, V.S.; Vasil’ev, S.E.; Smirnov, V.A.; Tumehndehmbeh- 
rehl, B.; Khachaturyan, M.N.; Khorolzhav, R.; Salamatin, 
AV. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1985. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704266. 

For studying the interactions of relativistic particles and 
nuclei with nuclei on the synchrotron beams a complex of appara- 
tus and programmes has been created (GAMMA installation). It 
consists of software, semiconductor detectors and CAMAC multi- 
channel analysers on-line with the HP-2116B computer. The com- 
plex provides the acquisition of spectrometric information, its pre- 
liminary processing and transfer to the BESM-6 base computer. 
GAMMA installation is intended for the investigation of character- 
istics of nuclei beyond the boundary of beta-stability region, multi- 
plicity distribution of emitted nucleons in nucleus-nucleus interac- 
tions and the search for multiquark clusters in atomic nuclei. 24 
refs.; 4 figs. 


1348 (JINR—R-1-85-512) Investigation of multiple par- 
ticle cumulative production in 4-Hp-geometry. Sphere propos- 
al. Averichev, S.A.; Averichev, G.S.; Adiibahaiien. N.G. 
Goint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1985. 15p. (In Russian). NTIS (US Sales 


Only), PC A02/MF AO1. File Number DE86704267. 
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Physical and methodical basis of the experiment carried out 
on the High Energy Laboratory synchrophasotron for the investi- 
gation of multiple particle cumulative production by means of mag- 
netic 47r-spectrometer is given. The first problems to be solved are 
discussed: investigation of the reactions of two and more particle 
production in the region corresponding to the resonance produc- 
tion, in particular, the production of vector particles in cumulative 
region; investigation of spin effects in transverse momentum reac- 
tions; investigation of muon pair production at collision of relativis- 
tic nuclei and the study of muon pair hadron production. The spec- 
trometer diagram is described. 


1349 (JINR—R-1-85-711) Program of kinematical anal- 
ysis of events from the Lyudmila facility using internal track- 
sensitive target. Batyunya, B.V.; Bruntsko, D.; Gramenitskij, 
I.M.; Dirner, A.; Levonyan, S.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Ener, rey: Univerzita 
P.J. Safarika, Kosice (Czechoslovakia); AN SSSR, Moscow. 
Fizicheskij Inst.). 1985. 5p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. ile Number DE86704024. 

The program of kinematical analysis of events taken from 
the “Ludmila” facility with internal track-sensitive target is de- 
scribed. The basic specifications connected with the presence of the 
target and with the properties of anti dd- and dd-interactions are 
shown. The program is adapted on CDC-6500 computer and is di- 
rectly connected to the program of geometrical reconstruction. 
Calculation time for one event, in dependence on multiplicity, 
varies from 20 upto 40 s, and immediate kinematical analysis takes 
about 10% of all time. 4 refs.; 4 figs. 


1350 (JINR—R-1-85-749) 2 age ag system in a 
magnetic with wire chambers. Azhgirej, L.S.; 
Zarubin, P.I.; Ivanov, V.V.; Kuznetsov, A.S.; Stoletov, 
G.D. (Joint Inst. for Nuclear Research, Dubna gem 
Lab. of Computing Techniques and Automation). 1985. 1 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704025. 

Submitted to the journal Instrum. Exp. Tech. . 

The time-of- “flight system for identification of charged parti- 
cles registered by the magnetic spectrometer with multi-wire pro- 
portional chambers (MASPIK installation) is described. The corre- 
lations between measured times of flight and amplitudes of pulses 
on photo-multiplier outputs were investigated. The achieved system 
time resolution (after introducing corrections to amplitude fluctua- 
tions of pulses from scintillation counters) was 400 ps (FWHM). 17 
refs.; 6 figs.; 1 tab. 


1351 (JINR—R-10-85-364) Optimal data 


in scin- 
tillation hodoscopes. Nikityuk, 


} coding 
N.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1985. 10p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704026. 

Submitted to the journal Prib. Tech. Ehksp. . 

A short review of coding circuits intended for reducing a 
number of photomultipliers and increasing the speed of physical 
event analysis is presented. Special characteristics of codes useful 
for hodoscopes with light coding and methods for designing such 
codes are considered. Such codes can be designed by analytical cal- 
culations. An application of analytical method for coding circuit 
analysis using computer allows one to make an analysis of param- 
eters of codes and design coding circuits with given properties. The 
parameters and methods of designing the codes for registration of 
clusters and registration of multiplicity of two and three are given. 
11 refs.; 3 figs. 


1352 (JINR—R-10-85-382) Reference track construction 
algorithm for data preliminary processing at ARES spectrom- 
eter. Evtukhovich, P.G.; Korenchenko, S.M.; Kuchinskij, 
N.A.; Mzhaviya, D.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems; AN Belorusskoj 
SSR, Minsk. Inst. Fiziki; Tbilisskij Gosudarstvennyj Univ. 
pry 1985. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86704020. 

The study is performed with the purpose of obtaining refer- 

ence tracks for charged particles detected at ARES spectrometer. 
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The algorithm used is based on the fact that the circumference arc 
specified by three points yields the required information on the cir- 
cumference. All possible combinations of three filaments of various 
chambers within the region determined by the process kinematics 
and the detecting conditions and allowance for the spectrometer 
detecting accuracy permit to construct a full set of reference tracks 
to be used by preliminary filtration programs. A practical construc- 
tion has been performed for identification of electron and positron 
tracks in the search for p-3e decays. 1226 reference tracks are ob- 
tained. 5 refs.; 1 fig. 


1353 (JINR—R-10-85-383) Data quick filtration algo- 
rithm in an experiment on the search of -3e decay at ARES 
spectrometer. Evtukhovich, P.G.; Korenchenko, S.M.; Ku- 
chinskij, N.A.; Mzhaviya, D.A. Goint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems; AN Be- 
lorusskoj SSR, Minsk. Inst. Fiziki; Tbilisskij Gosudarstven- 
nyj Univ. (USSR)). 1985. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86704021. 

The objective of the paper in the development of the pro- 
gram operating under a real-time mode. The program reduced dras- 
tically the initial information flow in the experiment on the p-3e 
decay search due to quick identification of charged particle tracks 
conducted using the ARES spectrometer. The possibility of such 
identification is based on the comparison of event track (after each 
unit start) with reference tracks. Among the totality of wires being 
in action in all chambers, the program selects those wires which 
produce tracks similar to reference ones. After the "sewing-in” pro- 
cedure, which enables to detect spiral tracks, the picture of the 
event is completely reconstructed and selection of particles is con- 
ducted through the criterion of particle number. The program test- 
ing on simulated p-3e events allows to define the program speed 
and selection efficiency. The mean time of analysis of one event is 
about 5 ms, the selection efficiency is approximately 83% at a 
severe criterion of particle number. 5 refs.; 2 figs. 


1354 (JINR—R-10-85-631) CAMAC modules. Issue 1. 
Belyakova, M.P.; Dydyshko, V.F.; Efimov, L.G. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1985. 30p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86704031. 

The modules for design systems for acquisition and process- 
ing of data of experimental physical plants are described. Short 
characteristics and block-diagrams of 12 modules in the CAMAC 
standard are given. The described modules have been applied in op- 
eration of experimental physical plants on line with EC-1040 com- 
puter and "Electronika-60” and "MISKA” microcomputers. The 
list of all modules developed in JINR with indication of location of 
their description is presented. The above study facilitates the search 
for and selection of the proper modules in the course of designing 
and creating automated systems. 2 refs.; 13 figs.; 3 tabs. 


1355 (JINR—R-13-85-310) Devices for scientific re- 
search at the IBR-2 pulsed reactor (short descriptions). Os- 
tanevich, Yu.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1985. 39p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0Ol. File Number 
DE86703890. 

Description of twelve neutron spectrometers and other phys- 
ical research devices operating at the IBR-2 reactor are presented. 
Data on spectrometer resolutions, achievable transferred momen- 
tum and energy ranges, typical sample sizes are listed. Four spec- 
trometers are intended for elastic coherent scattering of neutrons: 
the small-angle scattering spectrometer, DN-2 neutron diffractome- 
ter, NSVR high resolution spectrometer, and DIFRAN ideal crys- 
tal diffractometer. Three spectrometers allow one to perform in- 
elastic scattering investigations, they are: DIN-2K spectrometer 
with a beam chopper in front of the sample; KORA spectrometer 
for correlation analysis and KOSOG-M spectrometer with berylli- 
um filter and crystalline monochromator in front of the detector. 
Special purpose devices are the ultracold neutron beam hole, polar- 
ized neutron spectrometer, a beam hole for biophysical investiga- 
tions and in-pile channels for activation analysis and material irra- 
diation channels. Short notes on the IBR-2 reactor and measure- 
ment and computing centre of Neutron Physics Laboratory are pre- 
sented. The may be useful at planning and preparation of physical 
experiments. 2 refs.; 12 figs.; 11 tabs. 
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1356 (JINR—R-13-85-367) Stereoscopic mesooptical 
Fourier microscope for nuclear emulsion. Astakhov, A.Ya.; 
Soroko, L.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86704270. 

The design of a composite mesooptical lens with conical and 
spherical surfaces used in a mesooptical Fourier microscope for nu- 
clear photoemulsion is presented. The stereoscopic Fourier micro- 
scope (SFM) consisting of three-element mesoopritical lens, optical 
and mechanical part and electronic units is described. The algo- 
rithm of SFM operation in real time by which one can erase the 
background on the surface of nuclear photoemulsion is given. The 
structure of electronic units and performances of SFM being devel- 
oped in the JINR at the present time are given. 8 refs.; 4 figs. 


1357 (JINR—R-13-85-637) a-decay rare event spec- 
trometer. Kuznetsov, A.N.; Kushniruk, V.F.; Nefed’ev, 
O.K.; Rykhlyuk, A.V.; Subbotin, V.G.; Tomin, VL; Khari- 
tonov, Yu.P.; Tsyganov, Yu.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1985. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86704268. 

Submitted to Prib. Tech. Ehksp. . 

Low-background 247-geometry d-spectrometer i is described. 
The efficiency of registration, spectral line form and the ways of 
background lowering are discussed. The system for registrating a- 
particles using MERA-60/30 computer is described. The lowering 
of background to 0.02-0.03 count/day at 6-7 MeV been has been 
achieved due to the application of the event time measurement. 14 
refs.; 6 figs. 


1358 (KEK—84-12, pp 78-87) Present status of mono- 
pole search. Kajino, Fumiyoshi. (Tokyo Univ., Tanashi, 
Japan. Inst. for Cosmic Ray Research). Sep 1984. NTIS 
(US Sales Only), PC Ali/MF A0Ol. File Number 
DE86780447. (CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 

Searches for slowly moving magnetic monopoles have been 
performed with a combined detector of proportional chambers and 
scintillation counters. In the first stage, the scintillation counters 
were mainly used. In the second stage, the proportional chambers 
filled with helium gas using the Drell et al. mechanism were mainly 
used. We have no candidate for the monopole in either measure- 
ment. 


1359 (KEK—84-12, pp 95-109) Plan of monopole 
search experiment using 100 m? calorimeter of Akeno air 
shower array. Hara, T.; Honda, M.; Ohno, Y.; Totsuka, Y.; 
Kobayashi, M.; Kondo, ne Gm okyo Univ., Tanashi, Japan. 
Inst. for Cosmic Ray Research). Sep 1984. NTIS (US Sales 
Only), PC Ali/MF AOl. File Number DE86780447. 
(CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, —— Japan (7 Dec 1983). 

In Akeno air shower observatory a large area calorimeter of 
an area of 100 m? is operating for the study of air showers. We 
planned to use this calorimeter for the search of magnetic mono- 
poles, and started the preparation for this experiment by examining 
the caracteristics of proportional counters filled with He gas. It is 
found that proportional counters filled with He mixture gas(He 85 
% + CH, 15 %) works satisfactorily for our purpose. Adding 2 
more layers of proportional counters to the calorimeter, the expect- 
ed upper bound to the flux of monopoles with 8 > 5 x 10~* will be 
2 x 10-'* cm™? sec”! str~! (90 % confidence level) for one year ob- 
servation. 


1360 (KEK—84-12, pp 110-121) Present status of mon- 
opole-search with superconducting induction coils. Ebisu, 
Takeo; Watanabe, Tadashi. (Kobe Univ., Japan. Dept. of 
Physics). Sep 1984. NTIS (US Sales Only), PC Alil/MF 
AO1. File Number DE86780447. (CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 
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An overview is given on the status of search for magnetic 
monopoles using superconducting induction coils. First, the ele- 
ments of the technique are recapitulated. Second, some features of 
operating fluxmeters, of Stanford Univ., IBM, Chicago-Fermilab.- 
Michigan and Kobe Univ., are reviewed and the upper limit of 
monopole flux obtained thereof is reported. 


1361 (KEK—84-12, pp 24-31) 32 Kton water Cerenkov 
detector (JACK). A proposal for detailed studies of nucleon 
decays and for low energy neutrino detection. Koshiba, M. 
Sep 1984. NTIS (US Sales Only), PC All/MF AOI. File 
Number DE86780447. (CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 

This is a brief report on the titled detector. First, eight pur- 
poses are listed. The outline of the proposed detector is shown. Be- 
sides the inner volume, it has an anti-coincidence layer of 1.5 m 
thickness, which is necessary if the low energy neutrinos of several 
MeV are to be worked. The expected performance are as follows: 
electrons of up to 6 MeV can be detected with good efficiency 
with the 40% coverage by photocathodes, 2 x 2” diameter PMT/ 
m2, of the entire surface. The Monte Carlo simulation of low 
energy neutrino events is also shown. The expected rate of low 
energy neutrino events is summarized. As to the nucleon decay, 
even with a 30% probability for successful reconstruction, 10°? 
years life time will yield 40 clear cases of nucleon decay per year in 
the fiducial 22,000 ton of water, containing 2,500 ton of free pro- 
tons. It has been shown in the present Kamioka experiment that 
showering and non-showering tracks were able to be clearly distin- 
guished. The approximate cost of this experiment was estimated 
about 5.9 Yen x 10° in total. It is possible to excavate a 40 m diame- 
ter x 40 m high cave about 1,000 m underground in Kamioka. An- 
other possibility is at Gran Sasso in Italy. In addition, the param- 
eters for 32,000 ton water Cerenkov detector are listed. (Wakatsuki, 
¥;). 


1362 (LYCEN—8532) Charged particles identification 
with a CsI(Tl) scintillator. Alarja, J.; Dauchy, A.; Giorni, 
A.; Morand, C.; Pollacco, E.; Stassi, P.; Billerey, R.; Cham- 
bon, B.; Cheynis, B.; Drain, D. (Lyon-1 Univ., 69 - Villeur- 
banne (France). Inst. de Physique Nucleaire). Jul 1985. 8p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86753231. 

A CsI() scintillator with two light decay components is 
used to detect and identify p,d,t,*He, a particles with a low energy 
threshold, besides the addition of a thin plastic scintillator in front 
of the CsI(T1) crystal allows charge identification for ions with Z 
up to 19. 


1363 (NBR—8670) Equipment of gamma radiography. 
(Associacao Brasileira de Normas Tecnicas, Rio de Janeiro). 
Nov 1984. 19p. (In Portuguese). Associacao Brasileira de 
Normas Tecnicas, Rio de Janeiro, Brazil. 

The requirements and conditions necessary to gamma radi- 
ography equipment are presented. The exigencies of construction 
and approval of portable, mobile and fixed equipments for gamma 
radiography are presented. (E.G.). 


1364 (ORNL/TM—10115) Evaluation of thin CaF, (Eu) 
scintillator for detecting tritium. Chiles, M.M. (Oak Ridge 
National Lab., TN (USA)). Oct 1986. Contract AC05- 
840R21400. 16p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87001597. 

The primary objective of this project was to investigate the 
feasibility of using a CaF (Eu) scintillator for detecting low-energy 
beta particles from tritium. A proof-of-principle detector was de- 
signed for flowing tritium-spiked nitrogen gas across the surface of 
a thin scintillator, which was optically coupled between two low- 
noise photomultiplier tubes. Electronics for operating the two pho- 
tomultiplier tubes in coincidence eliminated most of the tube noise 
pulses and allowed detection of the small pulses from the low- 
energy tritium beta particles. 
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1365 (PNL—5813-Pt.2) Performance specifications for 
: portable instrumentation for 


oyer, J.L.; Swinth, K.L.; Stoetzel, G.A.; "Selby, J.M. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). Sep 1986. Con- 
tract AC06-76RL01830. 179p. NTIS, PC A09/MF AO}; 1; 
GPO Dep. File Number DE87000704. 

The Pacific Northwest Laboratory evaluated a draft Ameri- 
can National Standards Institute Standard N42.17 (ANSI N42.17) 
on performance specifications for health physics instrumentation 
through a project jointly funded by the US Department of Energy 
and the US Nuclear Regulatory Commission. The evaluation in- 
volved testing a representative cross section of instruments against 
criteria in the standard. This report presents results of the testing 
program. A brief history of the project is included in the introduc- 
tion. The instrumentation tested is described in general terms (i.e., 
types, ranges); however, no direct relationship between the results 
and a specific instrument model is made in this report. Testing re- 
quirements in ANSI N42.17D4, Revision 1 (May 1985) are summa- 
rized and the methods by which the tests are performed are dis- 
cussed. Brief descriptions of the testing equipment are included in 
the methods section of the report. More detailed information about 
the draft standard, testing requirements and procedures, and the test 
equipment is included in “Performance Specifications for Health 
Physics Instrumentation - Portable Instrumentation for Use in 
Normal Work Environments, Part 1: Manual of Testing Proce- 
dures.” Results of testing are given in two formats: test-by-test and 
instrument-by-instrument. Discussion is included on significant and 
interesting findings, on comparisons of results from the same type 
of instruments from same and different manufacturers, and on data 
grouped by manufacturer. Conclusions are made on the applicabil- 
ity and practicality of the proposed standard and on instrument per- 
formance. Changes that have been made to the proposed standard 
based on findings of the testing program are listed and discussed. 22 
refs., 11 figs., 77 tabs. 


1366 (PNL-SA—14319) CR-39 neutron track detectors: 
combination TLD/track etch dosimeters. Parkhurst, M.A. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1986. 
Contract AC06-76RL01830. 2ip. (CONF-8609153—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87000819. 

From Technology transfer meeting on CR-39 neutron track 
detectors and the neutron + gamma total dose meter; Aurora, CO, 
USA (24 Sep 1986). 

The dosimetry grade highly cross-linked plastic polymer 

CR-39 is being used in track etch dosimeters, along with thermolu- 
minescent dosimeters to develop a combination dosimeter that re- 
sponds over a wide range of energies. CR-39 responds to alphas, 
protons, neutrons, and heavy charged particles. The mechanisms 
for track formation are reviewed. Material research efforts are re- 
ported. (LEW) 


1367 (SLAC-PUB—4084) New central drift chamber for 
the MARK II at SLC. Bartelt, J.E. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Sep 1986. Contract 
ACO03-76SF00515. 4p. (CONF-860701—25). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87001663. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

A new central drift chamber has been constructed for the 
Mark II detector for use at the new SLAC Linear Collider (SLC). 
The design of the chamber is based on a multi-sense-wire cell of the 
jet chamber type. In addition to drift-time measurements, pulse- 
height measurements from the sense wires provide electron-hadron 
separation by dE/dx. The chamber has been tested in operation at 
PEP before its move to the SLC. The design and construction are 
described, and measurements from the new chamber are presented. 


1368 (UCID—20887) HOTSPUR: neutron 

gamma rays emitted by DT neutron pulsed sphere - 
calibration. Goldberg, E.; Hansen, L.F.; Pohl, B.A. (Law- 
rence Livermore National Lab., CA (USA)). 28 Feb 1986. 
Contract W-7405-ENG-48. 28p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87001453. 
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A series of calibration experiments has been done to charac- 
terize an NE-213 liquid scintillator detector of photons ranging up 
to ~7 MeV. Calibrated sources of “Na, Na, Co, and 17Cs 
were used to infer the conversion factors as a function of electron 
energy, and detector efficiencies. In the latter effort, comparisons 
were made of the measured electron recoil spectra with their calcu- 
lated counterpart. The code SANDYL was used and its results 
were modified slightly by folding in a normal distribution to ac- 
count for the anticipated broadening due to variations in the loca- 
tion of light pulses within the scintillator. The calculated spectra 
were 0 to 10% above the experimental data. Higher energy gamma 
rays were generated by a Pu-Be source, which generated the 4.439- 
MeV line from '2C*, and the *O(n,n’)"*O* reaction, which gener- 
ated among others the 6.130, 6.919, and 7.117 lines. We observed a 
marked nonlinearity of light pulse amplitude with electron energy 
at higher energies. was confirmed at and below 2.75 
MeV, with an estimated threshold at 15 keV. The nonlinearity at 
higher energy will complicate the analysis. 


(UCRL—95315) Directional coupler modulators 
designed for analog modulation of large signals at 810 nm. 
Roeske, F.; Feit, M.; Fleck, J.; Jander, D.; Kidd, B.; Koo, 
J.; Lowry, M.; McWright, G.; Tindall, W. (Lawrence 
Livermore National Lab., CA (USA)). 1986. Contract W- 
7405-ENG-48. 9p. (CONF-8609127—7). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87000578. 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
Sep 1986). 

Directional coupler modulators (DCMs) have gained interest 
as a method of obtaining high-speed analog modulation of large sig- 
nals and have the potential to overcome difficulties encountered 
with schemes that modulate the light source directly. Recording 
precise, high-bandwidth analog information above approximately 3 
to 4 GHz requires a streak camera. Photocathode sensitivities are 
extremely low at 1300 nm, where the bulk of the DCM work has 
been done to date. We are, therefore, developing a DCM to oper- 
ate at 810 nm and to approach bandwidths of approximately 15 
GHz. We present measurements of a systematic parameter study of 
the optical coupling properties, the electro-optical transfer function, 
and the single-shot, pulsed, electro-optical response of these de- 


vices. We discuss applications to some high-speed diagnostic sys- 
tems. 


1370 (UCRL—95350) Personnel neutron dosimetry 
using electrochemically etched CR-39 foils. Hankins, D.E.; 
Homann, S.; Westermark, J. (Lawrence Livermore National 
Lab., CA (USA)). 17 aa 1986. Contract W-7405-ENG-48. 
44p. (CONF- -8609153—1). NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE86016075. 


From Technology transfer meeting on CR-39 neutron track 
detectors and the neutron + gamma total dose meter; Aurora, CO, 
USA (24 Sep 1986). 

A personnel neutron dosimetry system has been developed 
based on the electrochemical etching of CR-39 plastic at elevated 
temperatures. The doses obtained using this dosimeter system are 
more accurate than those obtained using other dosimetry systems, 
especially when varied neutron spectra are encountered. This Cr-39 
dosimetry system does not have the severe energy dependence that 
exists with albedo neutron dosimeters or the fading and reading 
problems encountered with NTA film. The dosimetry system em- 
ploys an electrochemical etch procedure that be used to process 
large numbers of Cr-39 dosimeters. The etch procedure is suitable 
for operations where the number of personnel requires that many 
CR-39 dosimeters be processed. i shows that one full- 
time technician can etch and evaluate 2000 foils per month. The 
energy response to neutrons is fairly flat from about 80 keV to 3.5 
MeV, but drops by about a factor of three in the 13 to 16 MeV 
range. The sensitivity of the dosimetry system is about 7 tracks/ 
cm?/mrem, with a background equivalent to about 8 mrem for new 
CR-39 foils. The limit of sensitivity is approximately 10 mrem. The 
dosimeter has a significant variation in directional dependence, 
dropping to about 20% at 90° This dosimeter has been used for 
personnel neutron dosimetry at the Lawrence Livermore National 
Laboratory for more tha 18 months. 6 refs., 23 figs., 2 tabs. 
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1371 (8) ) Study of the photorefractive 
effect in <Ti waveguides pulsed illumination 
at 810 nm. Lowry, M.; Jander, D.; Kidd, B.; Kwiat, P.; Pe- 
terson, R.; McWright, G.; Roeske, F. (Lawrence Livermore 
National Lab., CA (USA)). 1986. Contract W-7405-ENG- 
48. 7p. (CONF-8609127—6). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000579. 

From SPIE’s fiber LASE '86; Cambridge, MA, USA (14 
Sep 1986). 

There is increasing interest in LiNbOs:Ti integrated optical 
devices as transducers in fast, analog, data-acquisition system. A 
possible limitation to such use, however, results from the photore- 
fractive effect in LiNbOs:Ti. From existing data, we know of diffi- 
culties due to the photorefractive effect with continuous-wave 
(CW) illumination. a present pulse measurements at 810 nm of 
the ¢ m distortion due to the photorefractive effect 
in LiNbOs:Ti ps We subjected the optical devices to 
pulsed input light generated by a mechanically shuttered dye-laser 
system. We then measured and compared the transmitted light to 
an input monitor and obtained the transmission of the LiNbOs:Ti 
devices as a function of time. We varied the peak power from 50 
pW to 150 mW, and the pulse length from 10 ms to 1 s. We have 
obtained a 21-mW output with a 10-ms duration from a LiNbOs:Ti 
waveguide with no prompt transmission degradation. Further, we 
have found preliminary evidence suggesting an activation time of 
100 to 150 min. for the onset of photorefractive transmission degra- 
dation. 








1372 G ghost images due to microchannel- 


plate in transverse magnetic fields. Roquemore, 
A.L.; Medley, S.S. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08544). Review of Scien- 
tific Instruments; 57: No. 12, 2966-2969(Dec 1986). 

A multianode microchannel-plate (MCP) detector was oper- 
ated in a transverse magnetic field. When a collimated ion beam of 
—4 mm diameter impinged on one area of the plate, ghost images 
were observed elsewhere on the plate at anodes up to several centi- 
meters from the beam spot. This effect is due to secondary elec- 
trons which are emitted from the interstitial surfaces around the 
MCP pores and returned to the surface of the plate under the influ- 
ence of E x B fields, where E is the electric field perpendicular to 
the plate due to the MCP bias potential and B is the externally ap- 
plied transverse magnetic field. A regenerative process is observed 
in which the secondary electrons traverse the surface of the plate in 
the E x B direction by successive gyro-orbit steps. A method for 
suppressing the ghost images is discussed. 


1373 Observation of interference between C-hacekeren- 
kov and synchrotron radiation. Bonin, K.D.; McDonald, 
K.T.; Russell, D.P.; Flanz, J.B. Joseph Henry ‘Laboratories, 
Princeton University, Princeton, New Jersey 08544). Physi- 
cal Review Letters; 57: No. 18, 2264-2267(3 Nov 1986). 

The rate of radiated photons per electron passing through a 
helium-field C-hacekerenkov counter is observed to oscillate as a 
function of the gas pressure when a weak, static magnetic field is 
applied. The data agree well with an analysis which treats C-hace- 
kerenkov and synchrotron radiation as limiting manifestations of a 
unified process. 


1374 Magnetic monopole detector with sensitivity to ex- 
tremely small magnetic charge. Fryberger, D.; St. Lorant, S.; 
Tillmann, E.; Wolff, A. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Review of Scientific Instruments; 57: No. 10, 2577-2583(Oct 
1986). Contract AC03-76SF00515. 

A magnetic monopole detector with a sensitivity range 
down to extremely small magnetic charge is described. Back- 
grounds in the detector are discussed and representative back- 
ground distributions are given. Appropriate steps to minimize these 
backgrounds are detailed. The region of sensitivity of the detector 
to magnetic monopoles in terms of monopole charge and monopole 
mass is given. 
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1375 Parallel-plate time projection chamber operation in 
a magnetic field. Gruhn, C.; Natkaniec, Z.; Peisert, A.; Sauli, 
F. (Lawrence Berkeley Lab., CA, USA; European Or 
zation for Nuclear Research, "Geneva, Switzerland). Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equip- 
ment; 247: No. 3, 460-466(1 Jul 1986). 

A small time projection chamber with a parallel-plate ava- 
lanche chamber as an end-cap detector was tested in a magnetic 
field of up to 10 kG. An increase of sparking rate at a given gain 
with increasing magnetic field was observed. 


1376 Proposed monitoring system for the Fermilab DO 
colliding beams detector. Goodwin, R.; Florian, R.; Johnson, 
M.; Jones, A.; Shea, M. (Fermi National Accelerator Lab., 
Batavia, IL, USA). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 247: No. 1, 107-111(1 Jun 
1986). (CONF-8510194—). 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The Fermilab DO Detector is a collaborative effort that in- 
cludes seventeen universities and national laboratories. The moni- 
toring and control system for this detector will be separate from 
the online detector data system. A distributed, stanc-alone, micro- 
processor-based system is being designed to allow monitoring and 
control functions to be available to the collaborators at their home 
institutions during the design, fabrication, and testing phases of the 
project. Individual stations are VMEbus-based 68000 systems that 
are networked together during installation using an ARCnet (by 
Datapoint Corporation) Local Area Network. One station, perhaps 
a Micro VAX, would have a hard disk to store a backup copy of 
the distributed database located in non-volatile RAM in the local 
stations. This station would also serve as a gateway to the online 
system, so that data from the control system will be available for 
logging with the detector data. Apple Macintosh personal comput- 
ers are being developed for use as the local control consoles. Each 
would be interfaced to ARCnet to provide access to all control 
system data. Through the use of bit-mapped graphics with multiple 
windows and pull-down menus, a cost effective, flexible display 
system can be provided, taking advantage of familiar modern soft- 
ware tools to support the operator interface. 


1377 Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques. Phizackerley, R.P.; Cork, C.W.; Merritt, E.A. 
(Stanford Univ., CA, USA. Stanford Synchrotron Radiation 
Lab.). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 246: No. 1-3, 579-595(15 May 1986). (CONF- 
850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

We have developed an automated data acquisition system, 
incorporating a two-dimensional multiwire proportional counter 
mounted on a 5-circle diffractometer, to facilitate crystallographic 
data collection from protein crystals at multiple X-ray energies. 
This system is permanently installed on a tunable X-ray beamline at 
the Stanford Synchrotron Radiation Laboratory and is now fully 
operational. It is being used to investigate the utility of multiple- 
energy anomalous dispersion (MEAD) phasing techniques for de- 
termining macromolecular structures. These techniques provide an 
alternative to the multiple isomorphous replacement method for the 
solution of crystallographic phases, and have a number of advan- 
tages. This paper describes the data acquisition system in some 
detail and also outlines a number of the important considerations 
for the collection of good quality data at multiple X-ray energies 
from a synchrotron radiation source. We will discuss the methodol- 
ogy for multi-energy phasing and preliminary results in a later pub- 
lication. 
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1378 High flux photon beam monitor. Mortazavi, P.; 
Woodle, M.; Rarback, H.; Shu, D.; Howells, M. (Brookha- 
ven National Lab., Upton, NY, USA. National Synchrotron 
Light Source; Lawrence Berkeley Lab., CA, USA. Center 
for X-ray Optics). Nuclear Instruments and Methods in Phys- 
ics Research, Section A: Accelerators, Spectrometers, Detectors, 
and Associated Equipment; 246: No. 1-3, 389-393(15 May 
1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
a Stanford, CA, USA (29 Jul 1985). 

published as report BNL--36903; CONF-850734--2. 

We We tove designed two photon beam position monitors for 
use on our X-ray storage ring beamlines. In both designs, a pair of 
tungsten blades, separated by a predetermined gap, intercepts a 
small fraction of the incoming beam. Due to photoemission, an 
electrical signal is generated which is proportional to the amount of 
beam intercepted. The thermal load deposited in the blade is trans- 
ferred by a heat pipe to a heat exchanger outside the vacuum 
chamber. A prototype monitor with gap adjustment capability was 
fabricated and tested at a UV beamline. The results show that the 
generated electrical signal is a good measurement of the photon 
beam position. In the following sections, design features and test re- 
sults are discussed. 


1379 Simple photoelectron X-ray beam position monitor 
for radiation. Heald, S.M. (Brookhaven Nation- 
al Lab., Upton, NY, USA). Nuclear Instruments and Meth- 
ods in Physics Research, Section A: Accelerators, Spectrom- 
eters, Detectors, and Associated Equipment; 246: No. 1-3, 411- 
412(15 May 1986). (CONF-850734—). Contract AS05- 
80ER 10742;A.C02-76CH00016. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A UHV compatible X-ray beam position monitor is de- 
scribed. The monitor operate by detecting the photoelectrons emit- 
ted by two parallel tungsten wires. A key feature of the monitor is 
the simplicity of its design and construction which allows it to fit 
on a 2 3/4” conflat flange. When combined with a simple log-ratio 
current amplifier the monitor gives an output linear in the beam po- 
sition with a sensitivity better than 0.02 mm. 


1380 Developments in gas detectors for synchrotron X- 
ray radiation. Fischer, J.; Radeka, V.; Smith, G.C. (Brook- 
haven National Lab., Upton, NY, USA). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 246: 
No. 1-3, 511- nag May 1986). (CONF-850734—). Contract 
AC02-76CH00016 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Also published as report BNL--37041; CONF-850734--11. 

New results on the physical limitations to position resolution 
in gas detectors for X-rays (approx. =3-20 keV) due to the range of 
photoelectrons and Auger electrons are discussed. These results 
were obtained with a small gap detector in which position readout 
was accomplished by using a very low noise centroid finding techn- 
qiue. A description is given of position sensitive detectors for 
medium rates (a few x 10° photons per second), using delay line 
readout, and for very high rates (approx.= 10° photons per second), 
using fast signal shaping on the output of each anode wire. 


1381 Soft X-ray spectroscopy with a scintillation detec- 
tor. Yang, B.X.; Kirz, J.; Kao, Y.H.; Sham, T.K. (State 
Univ. of New York, Stony Brook, USA. Dept. of Physics; 
Brookhaven National Lab., Upton, NY, USA. Dept. of 
Chemistry). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 246: No. 1-3, 523-526(15 May 1986). 
(CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Spectroscopy, especially EXAFS, in the soft X-ray region 
has been limited by many factors. Among them the lack of ade- 
quate detectors is an important one. Recently scintillation detectors 
have been shown to provide high signal to noise ratio and smooth 
spectral response in this energy range. P31 outperforms many other 
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scintillators in the energy range 300-1000 eV. In this work, the 
basic properties of P31 are studied: its response is linear in the 
range of 107-10? photons/(s mm 7”), its optical spectrum is inde- 
pendent of the incident X-ray energy. A gas phase and a solid state 
experiment employing these detectors are presented. The oxygen 
K-edge spectra thus obtained enabled EXAFS analysis in this 
energy range. 


Subnanosecond time resolved measurements of syn- 
chrotron X-ray pulses using ive detectors. Kania, 
D.R.; Bartlett, R.J.; Pianetta, P. Alamos National Lab., 
NM, USA; Stanford Univ., CA, USA. Stanford Synchro- 
tron Radiation Lab.). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated ipment; 246: No. 1-3, 534-536(15 
May 1986). (CONF-8507 ). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA AOS Jul 1985). 

We have employed fast photoconductive detector (InP: Fe) 
and a sampling oscilloscope to time resolve the X-ray emission 
from the SPEAR storage ring. The detector and recording system 
had a response time (fwhm) of less than 200 ps. For photon ener- 
gies between 1000 and 3000 eV we observed a Gaussian shaped 
pulse with a fwhm of 560 ps. 


1383 Development of mercuric iodide detectors for XAS 
and XRD measurements. Warburton, W.K.; Iwanczyk, J.S.; 
Dabrowski, A.J.; Hedman, B.; Penner-Hahn, J.E.; Roe, 
A.L.; Hodgson, K.O.; Beyerle, "A. (University of Southern 
California, Marina del Rey, USA. Inst. of Physics; Stanford 
Univ., CA, USA. Stanford Synchrotron Radiation Lab.; 
Stanford Univ., CA, USA. a of Chemistry; EG and G, 
Inc., Goleta, CA, USA). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, Spectrometers, 
Detectors, and Associated ory 246: No. 1-3, 558- 
560115 May 1986). (CO 34—). Contract AM03- 
76SF00113;AC08-83NV 10282; TACOS-822R 13000. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A prototype element for an energy dispersive detector 
(EDD) array was constructed a mercuric iodide detector. 
Both detector and front end FET could be thermoelectrically 
cooled. Tested at SSRL, the detector had 250 eV electronic noise 
and 315 eV resolution at 5.9 keV. K line fluorescence spectra were 
collected for selected elements between Cl (2622 eV) and Zn (8638 
eV). Count rate capability to 60,000 cps was demonstrated. Several 
detector parameters were measured, including energy linearity, res- 
olution vs shaping time, and detector dead time. An EXAFS (ex- 
tended X-ray absorption fine structure) spectrum was recorded and 
compared to simultaneously collected transmission data. 


1384 X-ray fluorescence proportional counter for 
SEXAFS studies of low-Z adsorbates. Fischer, D.A.; Hast- 
ings, J.B.; Zaera, F.; Stoehr, J.; Sette, F. (Brookhaven Na- 
tional Lab., Upton, NY, USA. National Synchrotron Light 
es Exxon Research and Engineering Co., Annandale, 
, USA. a Research Science Labs.; Bell Labs., 
p+ fe Hill, NJ, USA). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 246: No. 1-3, 561-564(15 
May 1986). (CONF-850734—). Contract AC02-76CH00016. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

An ultrahigh-vacuum-compatible X-ray detector for fluores- 
cence yield (FY) surface EXAFS of low-Z adsorbates is described. 
For chemisorbed submonolayer (ML) sulfur on Ni(100) this detec- 
tor is shown to offer nearly an order of magnitude increase in sur- 
face sensitivity and comparable signal-to-noise as compared with 
any conventional electron yield detector. The FY detector allows 
one to record SEXAFS spectra for 1/100 ML of S on Ni(100) cor- 
responding to a concentration of 1 ppm S in bulk Ni. A design for 
a second generation UHV FY proportional counter for the detec- 
tion of C and O K a radiation is described and initial results are 
presented. The FY SEXAFS technique for low-Z adsorbates is 
shown to overcome the limitations of electron yield techniques 
such as interfering photoemission peaks and normalization prob- 
lems. 


of photoelectron angular distribu- 

and branching ratios. Southworth, S.H.; Parr, A.C.; 
Hardis, J.E.; Dehmer, J.L.; Holland, D.M.P. (Los Alamos 
National Lab., NM, USA; National Bureau of Standards, 
Gaithersburg, MD, USA. Synchrotron Ultraviolet Radi- 
ation Facility; Argonne National Lab., IL, USA; Science 
and Engineering Research Council, Daresbury, UK. Dares- 
bury Lab.). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 246: No. 1-3, 782-786(15 May 1986). 
(CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Also p ublished as rt LA-UR--85-3113. 

We Gadus the ton iques used in calibrating a monochro- 
mator/spectrometer system for gas-phase photoelectron angular dis- 
tribution and branching ratio measurements. We report a self-con- 
sistent set of values for the Ne 2p, Ar 3p, Kr 4psub(3/2), and 
4psub(1/2), and Xe Spsub(3/2) and Spsub(1/2) photoelectron asym- 
metry parameters and for the Kr 4psub (3/2):4psub (1/2) and Xe 
Spsub (3/2):5psub (1/2) branching ratios for the kinetic energy re- 
gions from threshold to approximately 15 eV. 


1386 Soft X-ray photoemission with the SSX-100 spec- 
trometer. Hecht, M.H.; Grunthaner, F.J.; Pate, B.B.; Pian- 
etta, P.; Engelhardt, M.; Jansen, W.; Bryson, C. (Jet Propul- 
sion Lab., Pasadena, CA, USA; Stanford Univ., CA, USA. 
Stanford Synchrotron Radiation Lab.; Surface Science 
Labs., Mountain View, CA, USA). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 246: No. 1-3, 
806-809(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Photoemission and SEXAFS experiments were conducted 
using a double crystal monochromator at the Stanford Synchrotron 
Radiation Laboratory. Photoelectrons were detected using a Sur- 
face Science Laboratories SSX-100 electron analyzer, which em- 
ploys a magnetic/electrostatic lens, hemispherical geometry, and a 
two-dimensional position-sensitive detector. In the kinetic energy 
range of interest (1000-2000 eV), a significant improvement in count 
rate was observed over a single channel cylindrical mirror analyzer 
system. Ten second scans of the KLL silicon Auger peak manifold 
were recorded at a large number of photon energies for subsequent 
determination of SEXAFS spectra. 


1387 Test results and design details of the Tohoku 
Bubble Chamber magnet. Craddock, W.; Grozis, C.; Mrvzek, 
M. (Fermi National Accelerator Lab., Batavia, IL). pp 191- 
198 of Advances in cryogenic engineering: Vol. 31. Fast, 
R.W. New York, NY; Plenum Press (1986). (CONF- 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Fermilab has successfully tested an iron bound 3 tesla super- 
conducting solenoid for the Tohoku Bubble Chamber. Thermal per- 
formance, magnetic field calculations, charging characteristics, and 
a special Ni30%Fe dump resistor are reported. Low heat leak is ob- 
tained by thermally intercepting the supports with boiloff gas. 


1388 Novel neutrino detection system. Phillips, G.C.; 
Umland, E.A.; Mutchler, G.S.; Roberts, J.B.; Duong-Van, 


M.; Buchanan, J.A.; Donahue, J.B.; Allred, J.C.; Noel, 
B.W.; Mulera, T.A.; Aas, B. (Rice Univ., Houston, TX). 
Nuclear Instruments and Methods in Physics Research; 221: 
No. 2, 334-346(1984). Contract AS05-76ER05096. 

The authors describe a new neutrino (v) detection technique 
which greatly enhances signal-to-noise ratios (S/N) for a variety of 
experiments with medium energy neutrino beams. This technique 
involves the simultaneous detection of a lepton and a neutron in 
various final states of v induced interactions. The authors take as an 
example the reaction anti v/sub e/p — e* and demonstrate the fea- 
sibility of detecting the neutron in fast (= 30 ns) time coincidence 
with the positron trigger. The detection efficiency for 1-3 MeV 
neutrons by proton recoil in a liquid scintillator test module is 
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shown to be 40%. Monte Carlo studies indicate an e* n detection 
efficiency of 6% for a sample 6.1 ton detector, to be compared 
with an e* only detection efficiency of 32%. Cosmic ray and beam 
induced background rates are reduced by over a factor of 200 im- 
proving S/N by a factor of 40. The authors show that this sample 
detector consisting of walls of liquid scintillator modules inter- 
spersed with drift chambers and surrounded by active anti-coinci- 
dence and passive shielding can achieve the same sensitivity to anti 
v/sub e/p —e n as a detector three times its size. The authors point 
out the utility of such a detector for various potential neutrino ex- 
periments and facilities ic., the proposed High Intensity Los 
Alamos Neutrino Facility. 10 references, 12 figures, 3 tables. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


1389 Synchrotron radiation damage observations in 
nermal incidence copper mirrors. Takacs, P.Z.; Melendez, J.; 
Colbert, J. (Brookhaven National Lab., Upton, NY, USA. 
Instrumentation Div.). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 246: No. 1-3, 207-214(15 
May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Also published as report BNL--37042; CONF-850734--16. 

Water-cooled mirrors used at near-normal incidence on two 
beamlines at the NSLS are observed to undergo severe degradation 
upon exposure to the direct SR beam. These mirrors are used on 
beam lines designed to utilize radiation in the wavelength regions 
longer than 100 nm and are coated with a UV reflection-enhancing 
coating, consisting of one or more bilayers of aluminum with a 
MgF; overcoat. Beamline performance degrades very rapidly fol- 
lowing installation of a new set of mirrors. Analysis of the mirror 
surfaces by various non-destructive techniques indicates severe deg- 
radation of the coating and surface along the central strip where 
most of the X-ray power is absorbed from the beam. In one case 
where the mirror had three bilayer coatings, the outer coating layer 
has disappeared along the central strip. Rutherford backscatter 
measurements indicate compositional changes between layers and 
confirm the existence of a carbon deposit on the surface. Thermal 
modeling suggests that most of the damage is caused by direct 
photon interaction, since the temperature rise in the energy deposi- 
tion region is small. 
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REFER ALSO TO CITATION(S) 191, 817, 1009, 1010, 1067, 1120, 1302, 
1377, 1378, 1652, 1685, 1715, 2232, 2707 


1390 (CONF-841034—Vol.2, pp 723-732) Linear 
upled device detector for mul camera. 

Chabbal, J.; Capecchi, F.; Pouliquen, B. (THOMSON-CSF 
Division Tubes Electroniques, Boulogne-Billancourt, 
France). 1984. NTIS, PC A99/MF AOl1. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The principal of pushbroom scanning applied to linear CCDs 
forms the basis of a high-resolution, multispectrum imager with a 
simplified structure, used in the SPOT earth observation satellite 
and, more generally, in the next space teledetection programs. The 
authors present a linear CCD with 1728 photodiodes at 13 pm 
pitch, used in the SPOT II HVR imager, and characterized by its 
performance uniformity and high MTF throughout the spectrum, 
including the 800 - 900 nm band. The detector uses advanced tech- 
nology, including two levels of overlapping polysilicon electrodes, 
volume charge transfer, and implanted photodiodes. The average 
dark current is 2 nA/cm* The authors shall examine the perform- 
ances obtained as a whole with their dispersions and show how 
they relate to the design and manufacturing technology. An epitax- 
ial layer substrate is used to: 1) obtain a high uniformity of the dark 
current signal and the illumination response, 2) retain the high per- 
formance in the 700 to 900 nm range, where the MTF reaches 40% 
at the Nyquist frequency, 3) avoid lateral diffusion of the carriers 








towards the CCD shift registers, which could degrade the MTF in 
the direction of the charge transfer. This lateral effect is less than 
15, in the 800 - 900 nm band. A quality assurance and sorting pro- 
gram has been devised to manufacture high reliability space-grade 
components. 


1391 (CONF-841034—Vol.2, pp 939-940) Spectro- 
imager high spectral- and spatial-resolution imaging instru- 
ment. Vermande, P. (Centre National d’Etudes Spatiales, 
Toulouse, France). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper concerns an imaging instrument, known as the 
spectro-imager, presently under development at CNES (the French 
Space Agency). The new instrument offers both high spectral and 
spatial resolution. Here the authors consider high spectral resolu- 
tion to correspond to a spectral slice, analyzed by the instrument, 
of between 1 and 10 nm. By comparison, the SPOT 1 HRV instru- 
ment has a spectral resolution of about 100 nm. The first conse- 
quence of this high spectral resolution is that the energy available 
for analysis is between 10 and 100 times less than in the case of a 
broadband instrument such as the SPOT HRV. This difficulty can 
be overcome by degrading the spatial resolution. This works well 
but, unfortunately, is not suitable for all missions. An alternative is 
to develop higher performance instruments. In this regard, two 
techniques have already been investigated, namely: time delay inte- 
gration (TDI), and multiplexing. The instrument they propose com- 
bines the advantages of both. 


1392 (CONF-841034—Vol.2, pp 941-956) HRV SPOT 
detection unit: optical and radiometric characteristics. Corlay, 
G.; Henry, C.; Paul, J.B. (SODERN, Limeil Brevannes, 
France). 1984. NTIS, PC A99/MF AOl1. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
a Paris, France (1 Oct 1984). 

The Detection Unit of the High Resolution Visible Camera 
developed for SPOT satellite is an opto-electronic piece of equip- 
ment, located at the telescope focal point. Its main functions are: to 
convert optical signals into electronic signals; to separate the four 
spectral bands; and, to constitute 6000 pixels detection lines. The 
first flight models have been tested and delivered. This paper pre- 
sents the main optical and radiometric characteristics: spectral re- 
sponsivity; responsivity spatial uniformity; signal to noise ratio; 
MTF; and geometrical characteristics related to image quality. 
Measured values are consistent with design goals, and enforce con- 
fidence in detection unit flight performance. 


1393 (CONF-841034—Vol.2, pp 1227-1236) Self-cali- 
bration method of the microwave radiometer using two tem- 
perature references. Naiyu, Z.; Honglai, Z.; Dengke, R. 
(Shanghai Research Institute of Microwave Technology, 
China). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

With AGC circuits, the effect of gain variations preceding 
the video amplifier may be reduced in the microwave radiometer 
using two temperature references (Hach’s radiometer). In long-term 
operation, however, there is still a variety of factors affecting the 
repeatability and stability of the Hach’s radiometer output. To fur- 
ther minimize the effect of gain fluctuation on the radiometer per- 
formance, increase long-term operation stability and reliability, a 
self-calibration method which uses the same internal temperature 
references is proposed. 


1394 (IAE—3906/14) Nanosecond coincidence circuit 
with programmable resolving time. Dukhanov, V.N.; Klimov, 
A.L; Mazurov, I.B.; Meleshko, E.A. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1984. 4p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704032. 

Nanosecond range coincidence circuit is described. The 
characteristic feature of the latter is the possibility of setting at an 
input a time window at the duration of which the circuit performs 
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logical selection of input signals. The time window value can be 


changed in the 20-200 ns range manually or along the CAMAC ~ 


main line. There are three coincidence inputs, one inhibition input 
and external control input. The circuit is located in the CAMAC 
unit of single width. 3 refs.; 2 figs. 


1395 (JINR—13-85-636) Technique for a matter re- 
search by »SR-method in low temperature region. Duginov, 
V.N.; Lazarev, A.B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1985. 11p. aia 
Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Number DE86704271. 

The basic principles of positive muon apolication to the 
study of properties of matter at low temperatures are described. 
Different methods of sample cooling ano peculiarities of the ther- 
mometry in »SR-experiments are reviewed. The equipment used in 
the 4.2-300 K temperature range is described in detail. The method- 
ical recommendations for improvement of the equipment for wSR- 
research at low temperatures and the prospects for its development 
are given. 36 refs.;7 figs.; 1 tab. 


1396 (NP—7770016) Calibration of thermal anemometer 
probes for measuring low air current velocities in air condi- 

tioning Brandi, T. (Essen Univ. (Gesamthochs- 
chule) (Germany, F.R.). Fachbereich Energie-, Verfahrens- 
und Elektrotechnik). 16 Aug 1984. ro (In German). 
NTIS (US Sales Only), PC A07/MF AOl1. File Number 
DE87770016. 

Thermal anemometers as commonly used for air current ve- 
locity measurements have a considerable measuring error when 
used in mechanically ventilated rooms. It has not been possible so 
far to improve the measuring principle, so that particular interest is 
now taken in instrument-related phenomena. Anemometer calibra- 
tion is a matter of particular importance. Details of the calibration 
procedure are discussed after an outline of the principle of thermal 
anemometry (measuring circuit, heat transfer) and of methods of 
determining the heat transfer coefficient (analytical, experimental). 
The limits of calibration, common calibration methods (calibration 
tunnel with mechanically induced air currents, hydraulic methods), 
the adjustment of defined flow velocities, the modification of the 
hydraulic principle, and the calibration tunnel with piston flow. 
Calibration curves are evaluated, the transfer characteristics of ane- 
mometers are mentioned, and hints are given on how to adapt the 
calibration procedure to the real measuring conditions in air-condi- 
tioned rooms. (HWJ). 


1397 (PB—86-233848/XAB) Fabrication and testing of 
ectrochemical 


a prototype handheld el CO monitor. Final 
report, June 1984-July 1985. Rupich, M.W.; Holleck, G. me 
Wise, H.F.; Hachey, J.P.; Dekermendjian, R.L. (Basco: 
Turner Instruments, Norwood, MA (USA)). Aug 1985. Tp. 
NTIS, PC A04/MF AO1. 

Work was carried out for the development of a portable 
carbon monoxide monitoring instrument for use by the gas-utility 
service industry. A promising instrument was designed and tested 
under laboratory conditions. The instrument uses a stripping vol- 
tammetry technique to measure carbon monoxide. Prototype elec- 
trochemical sensors were fabricated and tested under a variety of 
environmental conditions. The sensor can measure carbon monox- 
ide concentrations of >10 ppm in both ambient air and directly in 
flue gases. A microprocessor-based electronic circuitry was de- 
signed to allow totally automated operation of the instrument. 


1398 (SAND—86-2088C) Single crystal integration of 
an optical interference filter and photodiode. Gourley, P.L.; 
Biefeld, R.M.; Zipperian, T.E. (Sandia National Labs., Al- 
Paar jue, NM SA)). 1986. Contract AC04-76DP00789. 
CONF-8609150—2). NTIS, PC A02/MF A01; GPO 
od File Number DE87000457. 
From International symposium on gallium arsenide and relat- 
ed — Las Vegas, NV, USA (28 Sep 1986). 

An all-semiconductor, single-crystal, integrated optical de- 
tector has been produced for the visible, in which a photodiode and 
an optical interference filter (high reflector) were integrated in a 
single growth run by metal-organic chemical vapor deposition. In 
this structure, the high reflector is both optically and electrically 
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active, being composed of alternating, doped, quarter-wave layers 
of GaP and GaAs/sub 0.2/P/sub 0.8/. The diode is a p-n junction 
superlattice composed of much thinner layers of GaP and GaAs/ 
sub 0.35/P/sub 0.65/. The photodiode responds to light from 460 
to 600 nm, while the high reflector rejects a narrow 10 nm band 
centered near 500 nm. The rejection factor is ~7 db for these pro- 
totype devices. The quantum efficiency, linearity, temperature and 
bias dependence of the spectral response are reported. 


mique components for photonics 

using Reedy, R.P. (Lawrence 

Livermore National Lab., CA (USA)). 06 Feb 1986. Con- 

tract W-7405-ENG-48. 29p. (CONF-8602105—1). NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86016078. 

From Society of Photo-Optical Instrumentation Engineers 
advanced institute series on broadband photonic sensors; Orlando, 
FL, USA (6 Feb 1986). 

The main optical components discussed that must be custom 
made are: foreoptics for electronic streak cameras, spectral multi- 
plexing of two-dimensional images, instruments to compensate for 
material dispersion in optical fibers, in-line filter, fiber optic switch, 
in-line attenuator, fiber translator, and coherent fiber optics. Design 
and performance characteristics of these components are discussed. 


1400 In situ calibrations of grazing incidence vacuum 
monochromators for x-ray laser research. Milchberg, H.; 
Skinner, C.H.; Suckewer, S.; Voorhees, D. (Princeton Uni- 
versity, Plasma Physics Laboratory, Princeton, New Jersey 
08540). Review of Scientific Instruments; 57: No. 12, 3027- 
3030(Dec 1986). 

In situ relative and absolute calibrations are described for 
two grazing incidence vacuum monochromators used in our ongo- 
ing x-ray laser experiments. The soft x-ray sources used in the cali- 
brations are small plasmas produced by a specially constructed 
portable vacuum spark generator and by irradiating thin (—100— 
300 ym diameter) carbon fibers with a high-power (1—5 GW, 
10?2—10*5 W/cm?) CO, laser. The absolute instrumental sensitivi- 
ties have been determined using the method of branching ratios, 
while the relative calibrations have been done by simultaneously 
monitoring given ionic lines with each XUV instrument. 


1401 Magnetic shielding in ultrahigh vacuum systems: 
Using a computer code to design a shield for an electron 
energy loss spectrometer. Dobscha, S.; Siekhaus, W. (Stu- 
dent Mailroom, 333 Cedar Street, New Haven, Connecticut 
06510). Review of Scientific Instruments; 57: No. 12, 3123- 
3124(Dec 1986). 

Using a computer code, a magnetic shield has been designed 
for an electron energy loss spectrometer. Two methods are used to 
approximate the effect of pumpout holes on the internal magnetic 
field. These approximations show that the ambient magnetic field 
can be attenuated by a factor of approximately 1000 in the sample 
region of the spectrometer. Actual tests of the constructed shield 
confirm the approximations. 


1402 High-efficiency, magnetized, virtual-cathode micro- 
wave generator. Kwan, TJ. T. (Los Alamos National Labo- 
ratory, Los Alamos, New Mexico 87545). Physical Review 
Letters; 57: No. 15, 1895-1898(13 Oct 1986). 

Microwave generation by electron beams in virtual-cathode 
configurations can achieve significant power levels. However, most 
designs inherently have two competing mechanisms generating 
microwaves: the oscillating virtual cathode and the reflexing elec- 
trons. These mechanisms interfere destructively with each other. 
This paper reports investigation of a novel idea of using an external 
axial magnetic field and a thick anode with an appropriate collimat- 
ing slot to extract the electron beam and to suppress the reflexing 
electrons. It was found that high-power, narrow-band, monochro- 
matic microwaves could be generated with efficiency of 10% to 
20%. 


1403 Optical emission line monitor with background ob- 
servation and cancellation. Goff, D.R.; Notestein, J.E. (to 
Dept. of Energy, Washington, DC). US Patent 4,616,137. 07 
Oct 1986. Filed date 04 Jan 1985. v.p. 
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An optical emission line monitoring system is described for 
remotely detecting a selected emission line from a light source in 
the presence of interferring background radiation, comprising: a bi- 
furcated fiber optic cable having first and second branches and a 
common trunk and adapted at the end of the first branch to optical- 
ly couple light from the light source to the cable; a first bandpass 
optical filter having a bandpass centered about and corresponding 
in width to the selected emission line and disposed to intercept light 
passing from the end of the common trunk end of the cable and 
reflect light outside of the bandpass of the first filter back into the 
common trunk end of the cable; and second bandpass optical filter 
having a bandpass centered about a wavelength identical to the first 
filter and a bandwidth substantially wider than the bandwidth of 
the first filter, the second filter disposed at the end of the second 
branch of the cable to view a portion of the light reflected back 
into the common trunk of the cable. 


1404 Digital image processing of velocity-interferometer 
data obtained from laser-driven shock experiments. Fisk, 
G.A.; Mastin, G.A.; Sheffield, S.A. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Journal of Ap- 
plied Physics; 60: No. 7, 2266-2271(1 Oct 1986). Contract 
AC04-76DP00789. 

This paper discusses digital image processing techniques suit- 
able for use with the velocity interferometric records obtained from 
shock-wave experiments using ORVIS (optically recorded velocity 
interferometer system). An ORVIS system is capable of measuring 
shock events with subnanosecond time resolution, the data consist- 
ing of fringe motion (proportional to the impacted material veloci- 
ty) recorded with a streak camera. Two image processing methods 
are described which permit the determination of accurate velocity- 
time data from the records. The first, based on global analysis of 
the records, requires no operator intervention during reduction of 
the data, but breaks down when records show very rapid accelera- 
tion of the target under observation. The second, based on a thin- 
ning algorithm, can be used to treat rapid acceleration data and 
data in which the fringes are less than ideal. It requires operator 
intervention in some cases. The two techniques are shown to agree 
well when applied to the same data. 


1405 Flat response detectors for the vacuum ultraviolet 
and soft x-ray region: InP:Fe photoconductors. Kania, D.R.; 
Iverson, A.E.; Smith, D.L.; Wagner, R.S.; Hammond, R.B.; 
Stetler, K. A. (Los Alamos National "Laboratory, Los 
Alamos, New Mexico 87545). Journal of Applied Physics; 60: 
No. 7, 2596-2599(1 Oct 1986). 

We have demonstrated that InP:Fe photoconductive detec- 
tors are sensitive to radiation between 20 and 3000 eV. Within ex- 
perimental error the measured response is flat in this energy range, 
in agreement with theory. This property, coupled with the simplici- 
ty and high speed (full width at one half maximum of less than 200 
ps) of these devices, makes them very interesting for the measure- 
ment of pulsed vacuum ultraviolet and x-ray radiation and the total 
instantaneous integrated radiative power emitted from a pulsed 
source. Low fidelity response can occur in these devices for excita- 
tion times that are many times longer than the primary response 
time of the detector. 


1406 Method for an accurate calibration of the flight- 
time-focused time-of-flight atom probe. Ren, D.; Tsong, T.T.; 
McLane, S.B. (Physics Department, The Pennsylvania State 
University, University Park, Pennsylvania 16802). Review of 
Scientific Instruments; 57: No. 10, 2543-2546(Oct 1986). 

A method is devised to determine accurately the flight-path 
constant, the time-delay constant, and the pulse factor for the 
flight-time-focused time-of-flight atom probe field ion microscope. 
Using these constants, masses of ions can be determined routinely 
to the accuracy of —0.005 to 0.06 u for ions of mass 1—100 u with 
our present system. This system has a flight-path length of —250 
cm. It is equipped with a time digital converter of 1-ns time resolu- 
tion and supporting measuring instruments of very modest specifi- 
cations. The accuracy of the system can be further improved by 
having better supporting instruments. The principle of this calibra- 
tion method can be easily adopted for calibrating other types of 
mass spectrometers. 
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1407 Fabry-Perot misalignment: the effect on peak posi- 
tion. McMillan, C.F. (Lawrence Livermore National Labo- 
ratory, P.O. Box 808, Livermore, California 94550). Applied 
Optics; 25: No. 16, 2785-2789(15 Aug 1986). Contract W- 
7405-ENG-48. 

We have developed a theory for nonparallel Fabry-Perot 
mirrors that explains the shift in peak locations. Nonparallel mirrors 
can cause changes in the fractional order at the center of the pat- 
tern as a function of source location and can cause peak splitting 
for monochromatic light when there are multiple sources. This 
effect has been verified experimentally. Formulas are given that can 
be used to place upper bounds on the acceptable angles between 
the mirrors. 


1408 High resolution monochromator systems using 
thermal gradient induced variable Bragg spacing. Knapp, 
G.S.; Smither, R.K. (Argonne National Lab., IL, USA. Ma- 
terials Science and Technology Div.; Argonne National 
Lab., IL, USA. Chemical Technology Div.). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 246: 
No. 1-3, 365-367(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Also published as CONF-850734--5. 

The vertical divergences of bending magnet and wiggler 
synchrotron sources are generally considerably larger than the ac- 
ceptance angles of typical monochromator systems. This is particu- 
larly true at high energies (E >= 14 keV) where the Darwin 
widths of perfect crystals are of the order 10~-*rad. By imposing a 
thermal gradient on the crystal, an efficient wide acceptance angle 
monochromator can be obtained. The necessary condition that the 
resulting d sin theta is a constant across the beam. Gains in intensity 
of 3-100 can be realized relative to standard flat crystal systems. A 
number of possible designs are presented for both two and four 
crystal monochromator systems. The use of Si, Ge and quartz mon- 
ochromators are discussed. 


1409 Crystal heating on the JUMBO double crystal 
monochromator at SSRL. Rowen, M.; Waldhauer, A.; Pian- 
etta, P. (Stanford Univ., CA, USA. Stanford Synchrotron 
Radiation Lab.). Nuclear Instruments and Methods in Physics 
Research, Section A: Accelerators, Spectrometers, Detectors, 
and Associated Equipment; 246: No. 1-3, 440-443(15 May 
1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Heating by intense synchrotron radiation causes the lattice of 
the first crystal in the JUMBO double crystal monochromator at 
SSRL to expand. Because the two crystals no longer have the same 
lattice spacing, they diffract X-rays of the same wavelength at dif- 
ferent angles. This causes shifts in energy calibration and beam 
movement at the sample with change in photon energy or as the 
current in the storage ring decays. A simple thermal model that 
predicts the change in wavelength and angle of the monochromatic 
beam is described. These shifts are proportional to I sin theta tan 
theta, where I is the SPEAR ring current and theta is the angle of 
the beam incident on the first crystal. Heating experiments were 
conducted with Ge(111), quartz(10 anti 10), and InSb(111) crystals. 
Bragg angle shifts of up to 0.25° were measured with high precision 
encoders mounted directly on the crystal goniometers. Photon 
energy calibration shifts of up to 3.5 eV (at 1700 eV) were meas- 
ured. Preliminary results show good agreement with the model for 
Ge and quartz crystals, but not for InSb crystals. Further study is 
needed to refine the model for Ge and quartz crystals and to deter- 
mine a better one for InSb. 


1410 Estimating thermal distortion of monochromator 
crystals. Michaud, F.D. (Los Alamos National Lab. 
(LANL), NM, USA. Physics Div.). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 246: No. 1-3, 
444-449(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 
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Excessive distortion of monochromator crystals exposed to 
high thermal fluxes can cause undesirable losses in photon beam in- 
tensity. Distortion of this kind can often be reduced to an accepta- 
ble level by indirect cooling with water. Recently, the method of 
finite elements was used to estimate the distortion of the first crys- 
tal in a monochromator being designed for use at the National Syn- 
chrotron Light Source Facility. Several crystal and cooling jacket 
configurations were evaluated for the predicted worst case thermal 
flux in this application. Results of the analysis indicated that, for 
these configurations using single crystal silicon and practical heat 
transfer coefficients, the thermal distortion is only a fraction of the 
Darwin width, or acceptance angle, of the crystal. 


1411 Sulfur K-edge X-ray absorption studies using the 
54-pole wiggler at SSRL in undulator mode. Hedman, B.; 
Penner-Hahn, J.E.; Hodgson, K.O.; Frank, P.; Roe, A.L.; 
Carlson, R.M.K.; Brown, G.; Cerino, J.; Hettel, R.; Troxel, 
T. (Stanford Univ., CA, USA. Stanford Synchrotron Radi- 
ation Lab.; Stanford Univ., CA, USA. Dept. of Chemistry; 
Stanford Univ., CA, USA. Dept. of Chemistry; Chevron 
Oil Field Research Co., La Habra, CA, USA). Nuclear In- 
struments and Methods in Physics Research, Section A: Accel- 
erators, Spectrometers, Detectors, and Associated Equipment; 
246: No. 1-3, 797-800(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A series of experiments have been conducted to further 
characterize and utilize the 54-pole wiggler at SSRL in undulator 
mode. The magnetic field was varied between 1.45 and 5.0 kG. 
Below 2.0 kG the two graphite heat absorbing filters in the beam 
line could be safely removed, providing high flux and brightness in 
the 2.3-3 keV region of the electromagnetic spectrum. Spectral dis- 
tribution and intensity as a function of magnetic field and methods 
for harmonic rejection were evaluated. With a magnetic field of 
1.45 kG, i.e. adjusted to position the third harmonic of the undula- 
tor spectrum at the sulfur K edge, X-ray absorption spectra having 
excellent signal-to-noise ratio were recorded for a 5 mM aqueous 
sulfate solution, for intact living vanadocyte blood cells, and for the 
protein ferredoxin. These results clearly demonstrate the significant 
new experimental opportunities provided by the undulator in the 
aquisition of data otherwise difficult to obtain, such as e.g. sulfur K 
edge X-ray absorption spectra of dilute solutions and biological sub- 
stances. 


1412 A few recent experiments on surface studies by 
second harmonic generation. Shen, Y.R. (Univ. of California, 
on fae > pp 259-266 of Methods of laser spectrosco- 

Prior, Y.; Ben-Reuven, A. New York, NY; Plenum 
<a (1986). (CONF- 851275—). 

From Fritz Haber international symposium on methods of 
laser spectroscopy; Rehovot, Israel (16 Dec 1985). 

This paper presents a sketch of the underlying theory of sur- 
face studies by second harmonic generation (SHG). A graph is pre- 
sented which depicts SH intensity vs. time from an Ag electrode in 
an electrolytic cell with 0.1 M KC1 and 0.1 M pyridine. Some of 
the uses for surface SHG are discussed including its potential use as 
a surface microscopic technique which is capable of probing the 
distribution of a surface monolayer of molecules and as a viable 
method to monitor adsorption and desorption of molecules on well- 
defined metal and semiconductor surfaces in ultra-high vacuum. An 
example is presented showing how the SHG responds to the ad- 
sorption of CO on Cu(100). As a monitoring tool, surface SHG has 
the advantage of being nearly instantaneous in response, and is 
therefore ideal for surface dynamic studies. 


1413 Thomson spectrometer resolution analysis. Schnei- 
der, R.F.; Luo, C.M.; Rhee, M.J. (Lab. for Plasma and 
Fusion Energy Studies, Univ. of Maryland, College Park, 
MD 20742). pp 71 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Thomson spectrometers have been widely used for the anal- 
ysis of ions produced in plasma focus, collective ion acceleration, 
laser produced plasmas, and ion diode experiments. The pinhole 
collimation image produces a finite spot size which limits the reso- 
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lution of the spectrometer. The spot size leads to a thickened parab- 
ola, corresponding to a certain charge to mass ratio, which may 
overlap a neighboring parabola. Expressions describing the resolu- 
tion of the spectrometer are found from the criteria for overlapping 
of neighboring parabolas. From charge and mass resolution analy- 
sis, curves are obtained which describe boundaries on the spectro- 
gram which separate regions where parabolas overlap from regions 
where they are separated. 


1414 Observations of high-power microwave emission 
from a virtual cathode device. Davis, H.A.; Bartsch, R.R. 
(Los Alamos National Lab.). pp 21 of Conference record of 
the 1984 IEEE international conference on plasma science. 
Mo NJ; IEEE Service Center (1984). (CONF- 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Devices which exploit virtual cathodes for the production of 
high-power microwaves are very attractive because they operate 
above the space-charge-limit and do not require a slow-wave struc- 
ture. The authors report on preliminary experiments to generate 
high-power microwaves using such a device. In these experiments 
an electron beam (I~90KA, V~1-3 MV, tau=60 ns) is produced 
in an unmagnetized diode having a 2 cm diameter cylindrical cath- 
ode centered inside a 3.6 cm diameter housing. The anode-to-cath- 
ode gap spacing is varied from 0.5 to 1 cm. Downstream of a thin 
anode foil the beam is injected into circular waveguide (6 cm < D 
< 20 cm) such that the beam current is well above the space- 
charge-limit. Thee microwaves are then transported along a 1.1 m 
length of circular waveguide to allow a region for spent electrons 
to harmlessly diverge to the tube walls. In addition, a sweeping 
magnet is employed. The waveguide is followed by a 1.1 m long 
conical antenna, terminated by a 0.6 m diameter vacuum window 
which is large enough to avoid microwave breakdown at the 
vacuum-air interface. 


4404 Well Logging Instrumentation 


1415 Resistivity and induced-polarization probing in the 
vicinity of a spherical anomaly. Lytle, R.J. (Lawrence Liver- 
more National Lab., CA). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Geoscience and Remote 
Sensing; GE-20: No. 4, 493-499(Oct 1982). 

The mathematical formulae governing the interaction of a 
low-frequency source of electric current with a spherical anomaly 
are given. These formulae are used to determine the apparent resis- 
tivity and induced-polarization response between electrodes located 
within boreholes in the medium. Numerical results are given illus- 
trating the spatial variation of these parameters. 
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1416 (AD—878036/3/XAB) Construction activities and 
schedule evaluation for the simulation development program 
Project Goliath and Project Hercules HEST tests. Technical 
report, 29 September 1967-30 May 1968. (Rutherford (Bob) 
Construction Co., “ai NM (USA)). Sep 1970. 86p. 
NTIS, PC ‘A05/MF A\ 

Two ie tn simulation technique (HEST) test-over- 
pressure facilities were constructed for the GOLIATH and HER- 
CULES HEST tests conducted by the Air Force Weapons Labora- 
tory (AFWL) on 7 December 1967 and 25 April 1968, respectively. 
The designs, construction techniques, and construction activities as- 
sociated with this project are discussed in this report. Recommen- 
dations for future HEST construction projects are provided. The 
basic test design philosophy and general HEST facility specifica- 
tions were provided by AFWL. The contractor generated the de- 
tailed test-structure designs and suggested modifications to the con- 
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struction sequence. These designs and schedule modifications are 
discussed. 


1417 (AD-A—169555/0/XAB) DIRECT COURSE- 
TRINITY seismic experiment. Final report, July 1983-July 
1984. Reinke, R.E. (Air Force Weapons Lab., Kirtland 
AFB, NM (USA)). Jun 1986. 32p. (AFWL-TN—84-55). 
NTIS, PC A03/MF AOl. 

The proximity of the DIRECT COURSE test site to the 
TRINITY site where the first atomic bomb was detonated in July 
1945 offered a unique opportunity to compare the unusual appear- 
ing seismic waves recorded on the TRINITY event with those ex- 
cited by DIRECT COURSE. Two of the Leet Seismographs used 
to record the 1945 TRINITY event were obtained and fielded on 
DIRECT COURSE alongside modern digital instrumentation in an 
effort to verify the TRINITY seismograms. Good records were ob- 
tained from one of the Leet instruments and from most of the digi- 
tal instrumentation. Comparison between the Leet records and the 
digital seismograms indicates that the hydrodynamic wave, first ob- 
served at TRINITY, is real and not an instrument phenomenon. 


1418 (AD-A—170422/0/XAB) Cowboy Trails. Analysis 
of gauge records for peak velocity and wavespeed. Final 
report, 1 May 1983-10 May 1985. Workman, J.W.; Trulio, 
J.G. (Physics Applications, Inc., Los Angeles, CA (USA)). 
10 May 1985. 60p. NTIS, PC A04/MF AO1. 

Ten explosive events in a salt dome near Grand Saline, 
Texas, comprise the core of the Cowboy Trails program. Seven 
were driven by single spheres of pelletized TNT weighing from 
672 to 850 N, and three by two such spheres detonated simulta- 
neously. The resulting ground-motion records were analyzed to 
obtain the time of the first-signal arrival, and peak material veloci- 
ty, as functions of slant-range, r. Though noise and baseline prob- 
lems affected 491 of the 514 velocity records obtained, and as-built 
shot layouts proved difficult to determine, 117 records from single- 
charge events appeared (with simple corrections) to give credible 
peak velocities; 368 gave times-of-arrival. Inconsistencies among the 
records reduced these numbers to 73 and 292, respectively. Further 
study of the velocity gauge to determine the cause of baseline prob- 
lems and correct for them, plus the application of digital processing 
procedures, should allow recovery of useful data from the bulk of 
the flawed records. Independent measurement of displacement (at- 
tempted in one of the events considered here) would provide a 
direct test of correction accuracy. 


1419 (SAND—85-0293) Atlas cratering tests. Shirey, 
D.L. (Sandia National Labs., Albuquerque, NM (USA)). 
Oct 1986. Contract AC04-76DP00789. 72p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE87001342. 

In the fall of 1984, a series of explosive tests were performed 
jointly by personnel from the Atlas Powder Company (Atlas) and 
Sandia National Laboratories (Sandia). The purpose of Sandia's 
participation in these experiments was to observe the field perform- 
ance of several Atlas explosive products, obtain explosive gas pres- 
sure data and evaluate a new Sandia-designed accelerometer pack- 
age. For Atlas, accurate measurements of detonation velocities, 
rock motion and gas pressure would provide them with information 
beyond their instrumentation capabilities. The tests were performed 
in an active limestone quarry located near Rockford, Illinois. The 
material in which the blastwells were drilled was a relatively soft, 
porous, dolomitic limestone. Sixty-two separate experiments were 
performed involving the detonation of 148 explosive charges. For a 
majority of the tests, Sandia provided its Shorted Length Indication 
by Frequency of Electrical Resonance (SLIFER), Continuous Ob- 
servation of Wave-front Location (COWL) sensors to measure the 
detonation velocity of the explosive column. On several tests, pres- 
sure gages and accelerometer packages were emplaced near the 
charges and monitored by Sandia personnel. Surface motion was 
recorded photometrically by Atlas on a majority of the experi- 
ments. 
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1420 (AD—881447/7/XAB) Numerical studies of Afton 
2A code development and applications. Volume 1. A numeri- 
cal simulation of the DISCUS THROWER Event. Technical 
Cock January 1968-June 1970. Niles, W.J.; Honda, V.T. 

(App lied Theory, Inc., Santa Monica, CA (USA)). Feb 
1971. 67p. NTIS, PC A04/MF AOl. 

Results are presented of a calculation of ground motion re- 
sulting from the detonation of a nuclear explosion in the neighbor- 
hood of a tuff-carbonate rock interface (DISCUS THROWER 
Event). Appropriate constitutive properties, suitable for numerical 
calculations, are developed for a Nevada Test Site tuff and dolo- 
mite (carbonate rock). Peak velocities from the numerical calcula- 
tion are compared to experimental test data. In most cases the two 
kinds of data differ by less than 20%. 


1421 (AD—914362/9/XAB) Calculation of vertical air- 
blast-induced ground motions from nuclear explosions in 
Frenchman Fiat. Technical report, January 1972-April 1973. 

, H.F.; Bratton, J.L. (R and D Associates, Marina 
del Rey, CA ‘(USA)). Oct 1973. 109p. NTIS, PC A06/MF 


This report discusses vertical airblast-induced ground mo- 
tions produced by nuclear explosions over a dry soil medium taken 
to model Frenchman Flat of the Nevada Test Site (NTS). Material 
properties for use in first-principle calculations were synthesized 
from very limited dynamic laboratory stress-strain data, various 
soil-index characteristics, and seismic data. Parametric calculations 
with a one-dimensional, plane-strain finite-difference code were 
used to define a theoretical simplified model that expresses peak 
vertical particle velocities and displacements as a function of yield, 
peak overpressure, and depth. Ground motions predicted by this 
model were then compared to ground motion data from nuclear ex- 
plosions in Frenchman Fiat. In particular, predictions of the simpli- 
fied model were reasonably consistent with PRISCILLA data, 
which were a primary basis of empirical prediction procedures 
widely used in the design and analysis of strategic structures during 
the past ten years. The theoretical model could be altered (where 
little or no dynamic soil property data exist) to provide even better 
agreement between calculated and measured ground motions. Con- 
versely, study of qualitative features of the theoretical results pro- 
vide insight into the basic wave-propagation phenomena in French- 
man Flat that could improve the interpretation of the experimental 
data such that a more-consistent comparison between theory and 
experiment may result. 


1422 (AD-A—169613/7/XAB) Yield estimation and 
mantle Q. Der, Z.A. (Teledyne Geotech, Alexandria, VA 
(USA). Seismic Data Analysis Center). 29 Apr 1983. Sip. 
(SDAC-TR—83-2). NTIS, PC A04/MF AOI. 

Spectral analysis of P waves crossing the mantle under vari- 
ous test sites has revealed considerable variations in the attenuative 
properties of the mantle which must be considered when comput- 
ing yields of nuclear explosions. The t* bias between the NTS and 
Kazakh test sites must be in the range 0.2 to .3 sec. There are indi- 
cations of anomalous zones of attenuation under the French test 
sites in the Sahara and near some suspected nuclear explosions in 
the Baykal area. Mantle attenuation under the Sahara test sites ap- 
pears to be intermediate between a shield and the western United 
States. Other test sites for which we have relevant results seem to 
be in areas of low mantle attenuation. Patterns of attenuation found 
by analyses of nuclear explosion data fit roughly in the worldwide 
patterns found in more general studies of plate tectonics. No test 
sites are located in areas of extremely low Q zones in the mantle, 
such as those found under some back-arc basins. Empirical analyses 
and synthetic simulations give the formula: delta m(sub b) = 
approx. 1.35 delta t*(sub p) for deriving the m(sub b) bias from a t* 
differential. Regional patterns of lateral Q variations found by spec- 
tral analyses are well correlated with several other relevant geo- 
physical parameters, such as P (sub n) velocities, travel time vari- 
ations of P and S waves, heat flow, and upper mantle conductivity. 








(AD-A—169718/4/XAB) Striation model and spec- 
optical- 


usky, NJ. (N ; 
DC (USA)). %o Apr 1985. 53p. (NRL-MR— 
3568). S, PC A04/MF AO0O1. 

An analytical model of a late-time high-altitude ionospheric 
striation is presented that incorporates characteristic shapes from 
recent simulations. The model striation is nonaxisymmetric with a 
long diffuse tail (frontside), a compact core, and a steep backside. It 
contains six adjustable parameters to vary the shape and edge prop- 
erties for sensitivity studies. Model parameters and the power spec- 
tral density (PSD) as observed from different view angles. Results 
of the model are compared with Chesnut’s PSD obtained from pho- 
tographs of Checkmate. A good fit is obtained with the model 
without any size distribution of striations. 


(AD-A—170238/0/XAB) Crisis relocation and nu- 
clear deterrence. Student essay. Kiser, J.L. (Army War 
Coll., Carlisle Barracks, PA (USA)). 7 Apr 1986. 32p. 
NTIS, PC A03/MF AO1. 

The difficulty of providing adequate protection to the civil- 
ian population with some kind of civil defense program is magnified 
by the technology available in the nuclear age. The United States 
expanded its civil defense program in the 1950's to include a meas- 
ure of protection in the event of the explosion of nuclear devices. 
However, the history of the United States civil defense program 
has been generally characterized by inadequate funding and little 
interest at all levels of government. Most recently, the civil defense 
program has been associated and considered a component of nucle- 
ar deterrence. Under the direction of the Federal Emergency Man- 
agement Agency, the government will rely on crisis relocation as 
the primary means of protecting the population in the event of a 
nuclear attack or detonation. This plan envisions that evacuation of 
the population from high-risk areas to safer host areas. Does crisis 
relocation provide the country with a credible component to our 
nuclear deterrence. Do the leaders and citizens have confidence in 
the nation’s ability to protect the civilian population. Have the lead- 
ers been completely forthright in preparing the population for the 
possibility of a nuclear war. These and related issues are discussed 
in this essay. 


1425 (AD-A—995275/5/XAB) Operation Greenhouse. 
Scientific Director's report. Annex 1.6. Blast measurements. 
Part 2. Free-air peak-pressure measurements. Section 1. Nu- 
clear explosions, 1951. Moulton, J.F.; Simonds, B.T. (Kaman 
Tem Santa aay a CA (USA)). 31 Oct 1984. 167p. 
NTIS, PC A08/MF A 

The primary Iasi of this experiment was to obtain accu- 
rate information on the pressure in the shock wave in the free-air 
region. In particular, it was desired to know the peak pressure as a 
function of distance in this region. Secondary objectives were to 
determine the path of the triple point and to determine the peak 
pressure in the Mach-stem region. 


1426 (AD-A—995287/0/XAB) Operation Dominic. Fish 
Bowl Series. Project Officers report -- Project 6.13. Volume 
1, RF measurements and optical measurements --summary 
Hagefstration, J.E. (Radio Corp. of America, Moorestown, 
NJ. Missile and Surface Radar Div.). 15 May 1964. 123p. 
NTIS, PC A06/MF AO1. 

Extracted version of report dated 15 May 1964. 

The primary objective of this project was to make rf meas- 
urements to determine the amount of radar refractive jitter present 
in a nuclear-burst environment. The secondary objectives were: (1) 
measurement of electron line density; (2) investigation of radar clut- 
ter; (3) measurement of RF noise produced at one radar frequency; 
(4) measurements of absorption over a wide portion of the RF 
spectrum; (5) study of the early time effects of the fireball on radar 
measurements at several frequencies; (6) measurement of fireball re- 
flection at early times (Blue Gill); and, (7) measurements of dissoci- 
ated region reflectivity (Star Fish Prime). Optical measurements 
were made to determine: (1) damage to direct-optical-viewing sys- 
tems, and (2) saturation and blanking of instrumentation viewing 
the burst region. Additional measurements, in support of other 
projects, were accomplished. 


1427 (AD-A—995288/8/XAB) Operation Dominic. 
Christmas and Fish Bowl Series. Project Officers report - 
Project 7.1. Electromagnetic signal, underwater measure- 
ments. Bridges, A.P.; Bittner, B.J.; Peckham, V.D.; Moor- 
head, A.D.; Cole, E.L. (Kaman Nuclear, Colorado Springs, 
CO (USA)). yo 1985. 96p. NTIS, PC A05/MF AOI. 

This project was conducted to obtain measurements of the 
electromangetic (EM) signals from nuclear detonations at large dis- 
tances from the detonation point, above and beneath the sea sur- 
face. The planned use of the data is that of determining the feasibil- 
ity of an Indirect Bomb Damage Assessment (IBDA) system based 
on the nuclear EM signature. The specific tests were conducted 
from two ships. The EM signatures recorded both above and below 
the water surface for the various nuclear events are unique, recog- 
nizable, and predictable to a useful degree. It appears entirely feasi- 
ble to utilize this nuclear EM signal as a method of IBDA. The sig- 
nificance of the data presented herein lies primarily in the demon- 
strated ability to detect an above-water EM signal with an under- 
water antenna system. Signal characteristics are changed in magni- 
tude and phase but are very easily recognizable with but a mini- 
mum of measuring equipment. 


1428 (AD-A—995293/8/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 2.9, Blast injuries in foxholes. Talbot, J.M.; 
Maupin, C.S. (Sandia Corp., Albuquerque, NM (USA)). 1 
Apr 1985. 35p. NTIS, PC A03/MF A0O1. 

Extracted version of report dated Dec 1951. 

This experiment was conducted to gain information about 
the amount of protection from direct blast effects that may be pro- 
vided by foxholes of uniform dimensions located within distances of 
a nuclear explosion that are recognized as lethal for combinations 
of thermal and ionzing radiations and indirect blast injuries. Sixteen 
dogs protected in foxholes were exposed in pairs to the nuclear det- 
onation. Autopsies performed between 10 and 15 hours after the 
blast demonstrated mild to moderately severe lung hemorrhages 
and three instances of mild to moderately severe brain hemorrhage. 
Ruptured ear drums and blast damage to abdominal viscera were 
infrequent. Evidences of acute ionizing radiation injury consisted in 
decreases in absolute lymphocyte counts and changes in lymph 
nodes and spleens. Photographs and diagrams of foxholes, animals, 
and tissue speciments; graphs of blast pressures, gamma doses, and 
neutron fluxes are included. 


1429 (AD-A—995294/6/XAB) Operation Ivy. Project 
8.4. Report to the Scientific Director. High-resolution spec- 
troscopy at Ivy compared with previous tests. Beck, C.A. 
(Naval Research Lab., Washington, DC (USA)). 1 Apr 
1985. 156p. NTIS, PC A08/MF AO1. 

Extracted version of report dated Feb 55. 

The high-resolution ultraviolet and visible spectra of typical 
test nuclear detonations up to and including Operation Ivy were 
analyzed and compared. Topics studied include the types of atomc 
and molecular material observed (with calculations, in some cases, 
of the relative quantities involved), the ultraviolet cutoff, and rota- 
tional tem; Variation of these quantities with the radioche- 
mical yield of the bomb is indicated. 


1430 (AD-A—995297/9/XAB) Operation Redwing- 

Project 6.4, Airborne antennas and for determina- 

tion of nuclear-weapon yield. Report for May-July 1956. 

Waters, A.J.; Clapp, R.E. (Advance Industries, Inc., Cam- 

bridge, MA ws’ 1 Apr 1985. 145p. NTIS, PC A07/MF 
AOl. 

Airborne equipment was designed for determining the loca- 
tion and yield of a nuclear detonation. This equipment determines 
yield from a measurement of the interval between. the time of the 
burst and the time of the second peak in the thermal-radiation in- 
tensity curve. Flush-mounted ferrite-core magnetic loop antennas 
for use in detecting the electromagnetic signal and thus fixing the 
time of the burst, performed successfully during Operation Red- 
wing. Two kinds of photocubes for detecting the second thermal 
peak were tested and were found about equally satisfactory. The 
method selected for yield determination gave results accurate + or 
- 16% for five shots. Detailed study of the data showed that the 
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electromagnetic signal, consisting of a direct pulse followed by a 
series of ionosphere-reflected sky waves, could be used in many 
waves to give information concerning the detonation and the ions- 
phere. From the time intervals between the ground wave and sky 
waves, it was foun possible to compute both the distance between 
and receiver and the height of the reflecting ionosphere layer. 


1431 (AD-A—995298/7/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.2, delayed gamma-ray measurements. Part 
1. Gamma-ray spectrum measurements (abridged). Gibson, 
H.F.; Miller, W.; Motz, J.W.; Smeltzer, J.C.; Wyckoff, H.O. 
(National Bureau of Standards, Washington, DC (USA). 
Radiation Physics Div.). 1 Sep 1985. 91p. NTIS, PC A05/ 
MF AOl1. 

Extracted version of report dated Apr 52. 

The measurement of bomb efficiencies from the number of 
gamma rays requires fundamentally two separate experiments. The 
average number of gamma rays emitted from the fission fragments 
(delayed gamma rays) per fission must be determined. This experi- 
ment can be carried out in the laboratory, a second experiment, the 
absolute determination of the number of gamma rays from the 
bomb are also attempted. Because gamma rays are not directly ob- 
servable but are measured only through their secondary effects, and 
because the probability of occurrence of the secondary effects de- 
pends upon the gamma ray energy, it is not usually possible to 
count directly the number of gamma rays in a heterochromatic 
spectrum. A spectral distribution must be first obtained from which 
the actual total number of gamma rays may be computed. This 
volume discusses the planning for the experiment and the spectral 
distribution of collimated gamma rays determined from the Green- 
house tests on two shots. A discussion of measurement of build-up 
factor which is needed to estimate the effect of collimation is also 
given. 


1432 (AD-A—995299/5/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.6, blast measurements. Part 3. Pressure 
near ground level. Section 4. Blast asymmetry from aerial 
photographs. Section 5. Ball-crusher-gauge measurements of 
peak pressure. (Naval Ordnance Lab., White Oak, MD 
(USA)). 1 Apr 1985. 65p. NTIS, PC ‘A04/MF AOl. 

Extracted version of report dated Feb 1952. 

Aerial motion pictures from manned aircraft were taken of 
the Dog, Easy, and George Shots and from a drone aircraft on 
Dog Shot to determine whether asymmetries in the blast waves 
could be detected and measured. Only one film, that taken of Dog 
Shot from a drone, was considered good enough to warrant de- 
tailed analysis, but this failed to yield any positive information on 
asymmetries. The analysis showed that failure to obtain good arriv- 
al-time data arose from a number of cases, but primarily from un- 
certainities in magnification and timing. Results could only be 
matched with reliable data from blast-velocity switches by use of 
large corrections. Asymnetries, if present, were judged to have 
been too small or to have occurred too early to be detected with 
the slow-frame speed used. Recommendations for better results in- 
clude locating the aircraft directly overhead at the time of burst 


and using a camera having greater frame speed and provided with 
timing marks. 


1433 (AD-A—995303/5/XAB) Operation Greenhouse. 

Scientific Director's report of atomic weapon tests at Eniwe- 

tok, 1951. Annex 8.0. General report of blast studies on air- 

craft. Kelley; Levy. (Massachusetts Inst. of Tech., Cam- 

bridge (USA)). 1 Apr 1985. 25p. NTIS, PC A02/MF AO1. 
Extracted version of report dated Sep 51. 


1434 (AD-A—995304/3/XAB) Operation Dominic, Fish 
Bowl Series. Project Officers report - Project 2.1. External 

neutron-flux measurements. Kinch, J.W. (Army Nuclear Ef- 
fects Lab., Edgewood Arsenal, MD (USA)). 1 Apr 1985. 
37p. NTIS, PC A03/MF AO1. 


Extracted version of report dated 30 Dec 1963. 













ERA-12/1/ 204 





1435 (AD-A—995305/0/XAB) Operation 


Hardtack. 
Project 3.5. Loading and response of submarine hulls from 
underwater bursts. Rich, H.L.; Weinberger, F.; Habib, E.T.; 
Bort, R.L.; Sette, W.J. (David Taylor Model Basin, Carder- 
ock, MD (USA)). 1 Sep 1985. 59p. NTIS, PC A04/MF 
AOl. 


Extracted version of report dated 15 Dec 60. 


1436 (AD-A—995307/6/XAB) Operation Teapot, 
Nevada Test Site, February-May 1955. Project 35.5. Effects 
of a nuclear explosion on records and records storage equip- 
ment. Lloyd, W.J.; Gear, J.L. (USAEC, Waiaen DC). 
Apr 1956. 40p. (AEC- —1191). NTIS, PC A03/MF AOI. 
The objectives of Project 35.5 were to determine the effects 
of a nuclear explosion on various types of records and records-stor- 
age equipment. In Apple II shot, materials and storage equipment 
normally found in government, business, and archival institutions 
were placed at 11 different unshielded distances from Ground Zero 
in a zone where severe damage to surface structures was expected. 
Other records and equipment were placed within different type 
structures located (1) in a zone where severe damage was expected 
and (2) in a zone where little damage was expected. Of 22 units of 
unshielded storage equipment containing records, only six units 
were accessible with contents intact. The records and equipment 
placed within the structures were virtually undamaged. This would 
indicate that records housed within the type of equipment tested 
would survive if protected by some type of structure, except for 
damage resulting from debris, fire, and water. However, the best 
protection was afforded by the basement (below ground level) of 


the structures even though the upper stories collapsed and were de- 
stroyed. 


1437 (AD-A—995327/4/XAB) Operation Upshot-Knot- 
hole, Nevada Proving Grounds, March-June 1953, Project 
5.2. Atomic weapon effects on B-50 type aircraft in flight. 
Lenz, R.C.; Miller, G.C. (Air Force Flight Dynamics Lab., 
Wright-Patterson AFB, OH (USA)). Jun 1953. 131p. NTIS, 
PC A07/MF AOl. 

Project 5.2 was established to determine minimum operation- 
al parameters for delivery of atomic weapons from medium bom- 
bardment aircraft. Three B-50D airplanes were selected and instru- 
mented for the measurement of peak overpressure, thermal radi- 
ation and wing tip deflection. One of the airplanes was further in- 
strumented for the measurement of wing, fuselage, and stabilizer 
bending moments, angular and linear accelerations and elevator po- 
sitions. A flight pattern was established so that the positions of the 
three B-50’s simulated the position which would be occupied by a 
bomb-dropping airplane relative to the point of detonation of the 
weapon. Gust loading of the horizontal stabilizer was determined to 
be the limiting structural parameter of the B-50 airplane for deliv- 
ery of atomic weapons. Sufficiently precise and extensive data con- 
cerning the effects of atomic weapons on the B-50 were obtained to 
enable accurate definitions of general operational parameters for de- 
livery of atomic weapons with this airplane. 


1438 (AD-A—995329/0/XAB) Operation Teapot, 
Nevada Test Site, February-May 1955. Project 39.4b. Techni- 
cal photography (high speed-blast biology). Palmer, M.A.; 
Harper, R.S. (Lovelace Foundation for Medical Education 
and Research, Albuquerque, NM (USA)). Dec 1955. 210p. 
NTIS, PC A10/MF AOl1. 

The purpose of this project was to provide the photographic 
requirements for Civil Effects Test Group projects concerned with 
the biological phenomena of blast. Preshot and postshot photo- 
graphs were obtained of animals and/or structures. High-speed 
motion picture sequences of group-shelter interiors containing ani- 
mals were attempted. Medical photographs of gross specimens were 
obtained at the time of autopsy of experimental animals. Documen- 
tary and technical photographs were obtained for a project study- 
ing missile behavior. Styrofoam cells showing evidence of missile 
penetration were photographed in a specially constructed grid pro- 
viding a system of coordinates for accurate reference. A recom- 
mendation for such a project to maintain on-site processing facilities 
was made. Several conclusions were drawn regarding changes nec- 





essary to better assure motion-picture results under extreme circum- 
stances. 


1439 (AD-A—995330/8, Operation Teapot, 
Nevada Test Site, a May aay 1955, Project 39.4C. Tech- 
nical photography of Preliminary report. 
O'Keefe, B.J. Germeshausen and Grier, Inc., 
hae Mm NV (USA)). May 1955. 44p. NTIS, PC A03/ 


Project 39.4c was organized to provide remotely-operated 
photographic coverage of blast and thermal damage to physical 
structures on the Apple II shot of Operation Teapot. A total of 48 
cameras were operated at distances from ground zero of from 2750 
to 10500 ft. Both external and internal camera stations were uti- 
lized. Results were generally quite successful. In most cases the 
view is obstructed by the dust cloud very shortly after shock arriv- 
al, but the records do show the mode of failures. 


1440 (AD-A—995331/6/XAB) Operation Teapot, 
Nevada Test Site, February-May 1955. Project 35.2. Effects 
commercial communications 


of a nuclear explosion on equip- 
ment. Preliminary report. Williamson, R.H. (Federal Civil 
Defense Administration, Battle — MI (USA)). May 
1955. 67p. NTIS, PC A04/MF A‘ 

pi yh se 
equipment were conducted during Operation Teapot, Apple II 
shot. These tests were made to provide civil defense planners with 
data for qualitative predictions of the probable survival range, the 
extent of damage, and nature of repairs required to restore commu- 
nication service after a blast. Approximately 150 widely diversified 
units of commuications equipment (mainly electronic, but including 
sirens) were exposed. Exposed items were in or near groups of 
structures located at approximately 4700 and 10,500 feet from 
ground zero. Where possible, identical products were exposed at 
these two locations, so that one set of items would be subjected to 
moderately severe damage and the other set to light damage. Tests 
showed that commercial communications equipment was generally 
more resistant to nuclear explosion damage than the structures in 
and near which the products were exposed. 


1441 (AD-A—995336/5/XAB) Operation Upshot-Knot- 
hole, Nevada Proving Grounds, March-June 1953. Project 
8.1A. Effects of thermal and blast forces from nuclear detona- 
tions on basic aircraft structures and components. Report to 
the Test Director. Schlei, E.J.; James, G.T.; Breidenbach, 
L.J. (Air Force Wright Air SY Center, Wright- 
Patterson AFB, OH (USA)). Mar 1954. 287p. NTIS, PC 
A13/MF AOl1. 

To augment the basic knowledge of the vulnerability and 
thermoelastic response operating in the vicinity of a nuclear detona- 
tion, various aircraft structural components were instrumented for 
time-history temperature and strain response and exposed to the 
thermal and/or blast inputs during Shots 9 and 10. Specimens 
chosen were box beams, tension ties, stabilizer and elevator assem- 
blies, and structurally bonded metal hat, waffle, and honeycomb- 
core-type aircraft panels. These stabilizers were preloaded to simu- 
late an inflight condition and exposed in sets of three, such that one 
was shielded from blast, one shielded from thermal radiation, and 


ture for permanent skin buckling and for bond release. A B-36 sta- 
bilizer and elevator assembly and a B-36 wing outer panel were ex- 
posed and instrumented with temp-tapes to investigate local panel 
damage. Samples of fabric and foil control surface coverings were 
exposed to establish a threshold of thermal damage for each type of 
covering. 


(AD-A—995337/3/XAB) Bh aes -Knot- 
hole, Nevada Proving Grounds, March-June 
Sch Wess aittese oo: 06 teen conn tn Maan. Biagent to the 
test director. Purkey, G.F. (Air Force Wright Air Develop- 
ment Center, Wright-Patterson AFB, OH (USA)). Mar 
1954. 287p. NTIS, A13/MF AOl. 
The objective of this investigation was to supplement data 
obtained in operation IVY on the blast response of a B-36 aircraft 


flying in the vicinity of a nuclear detonation. The data will be used 
to substantiate the blast/load theory employed to correlate aircraft 
response with blast input. The ultimate objective is the determina- 
tion of the maximum delivery capabilities of the B-36 aircraft. 


for March-June erry, (USAEC, 
DC). Jun 1953. 45p. (AEC-WT—757). NTIS, 
PC AOL/ME AO} 

Five Types of Naval airborne RADIAC equipment were 
tested and evaluated in conjunction with five atomic detonations. 
The AN/ADR-1 automatic recording dosimeters provided gamma- 
intensity contours at altitude. Extrapolation of these curves to 
ground level gave values for ground gamma intensity, which 
appear to be correct within an order of magnitude. The AN/ADR- 
4 ground intensity survey equipment gave patterns for ground in- 
tensity that were not in close agreement with those determined on 
the ground. However, introduction of a scale factor of dividing by 
1.8 gives a reasonable introduction of a scale factor of dividing by 
1.8 gives a reasonable agreement. The AN/USQ-1 and AN/ARR- 
29 gamma-intensity telemetering system was completely unsatisfac- 
tory. The gamma intensity droppable flashing light units possessed 
insufficient light emission to be detectable at 2000 feet altitude 
unless the location of the units was precisely known. The droppable 
gamma-intensity flares either did not operate properly or failed to 
fall in a sufficiently high-intensity area to be activated. Only two of 
these units were available to drop and the results are inconclusive. 


1444 (AD-A—995398/5/XAB) Cloud chemistry of fall- 
out formation. Final report. Norman, J.H.; Winchell, P.; 

, H.G. (Gulf General Atomic Co., San Diego, CA 
(USA). 31 Jan 1968. 58p. (GA—8472). NTIS, PC A04/MF 


Calculations of fission-product distribution in fallout for the 
Small Boy event were made using a condensed-state diffusion-con- 
trolled fission-product absorption model. The properties of calculat- 
ed fission-product inventories in particles with size distribution sup- 
plied correlated reasonably well with properties of actual Small 
Boy fallout inventories. An evaluation of these inventories using the 
DELFIC fission-product distribution system is being made. Henry's 
law was demonstrated to be applicable to the system cesium/O2/ 
CaO-Al1203-SiO2 eutectic. The diffusion coefficients of cesium in 
Small Boy soil were measured. These measurements provide some 
justification for employing diffusion coefficients of fission products 
in CaO-Al203-SiO2 eutectic for the Small Boy calculations. Studies 
of diffusion coefficients of fission products created in situ in silicate 
matrices have been initiated. Some preliminary fission-product 
leaching studies were made. A program for studying the leaching 
of recoiled fission products from silicates is outlined. Mass-spectro- 
metric Knudsen cell studies have demonstrated the apparent impor- 
tance of such species as CeO2(g), PrO2(g), NdO2(g), and TcO3(g) 
to fallout formation processes. 


(AD-A—995419/9/XAB) Operation Ranger. De- 
contamination of aircraft. Trexler, C.E. ent of the 
Air Force, Washington, DC (USA)). 2 Feb 1951. 9ip. 
NTIS, PC A05/MF AOl1. 

‘Successful decontamination of aircraft was a vital necessity 
during OPERATION RANGER in order that the Air Force might 
accomplish its mission and still meet the criteria established by the 
Atomic Energy Commission. The Air Force had to meet the deto- 
nation schedule without over-exposure of its personnel (maximum 
permissible dosage per mission being 200 milliroentgens). This had 
to be accomplished with a limited number of aircraft available for 
the entire operation. Even though the tests were conducted in the 
continental United States, every effort was made to duplicate actual 
field conditions. No equipment, materials or other supplies were 
used that are not readily available at air bases outside the U.S. The 
number of personnel actually participating in the decontamination 
work was held to a minimum in order to establish a reasonable time 
factor for decontaminating aircraft of the B-29 type. Decontamina- 
tion was effected by a purely hydraulic process. At no time was an 
airplane touched with mechanical devices such as brushes or scrap- 
ers. During OPERATION SANDSTONE Air Force personnel 
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successfully decontaminated aircraft but not to the degree attained 
at Las Vegas. This unusual success was attributed to change in pro- 
cedure, technique, and experience of personnel performing the de- 
contamination work. 


1446 (AD-A—995420/7/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.2. Delayed gamma-ray measurements. 
Part 4. Measurements under collimated conditions. Cavan- 
agh, P.J.; Gibson, H.F.; Kirn, F.S.; Miller; Wyckoff, H.O. 
(Rochester Univ., NY (USA)). Mar 1952. 56p. NTIS, PC 
A04/MF AO1. 

The primary purpose of the spatial measurements was to 
gain data from which the distribution of fission fragments as a func- 
tion of time could be computed. Since it was considered that the 
previous Sandstone tests did not include enough sample points in 
space to provide more than a very rough idea of the distribution of 
fission fragments with time, it was decided, to provide more colli- 
mators, detectors with a faster response, a recorder with better time 
resolution, and more protection for the detectors. The radial 
motion of the fission fragments was expected to be available direct- 
ly from the measured times of arrival of the source at the field of 
view of each detector. 


1447 (DOE/NV/10327—25) Operation Grenadier. 
Onsite radiological safety report for announced nuclear tests, 
October 1984-September 1985. Mullen, O.W.; Eubank, B.F. 
(Reynolds Electrical and Engineering Co., Inc., Las Vegas, 
NV (USA)). Sep 1986. Contract AC08-84NV 10327. 89p. 
NTIS, PC A05/MF A0l1; GPO Dep. File Number 
DE86016028. 

Grenadier was the name assigned to the series of under- 
ground nuclear experiments conducted at the Nevada Test Site 
from October 1, 1984 through September 30, 1985. This report in- 
cludes those experiments publicly announced. Remote radiation 
measurements were taken during and after each nuclear experiment 
by a telemetry system. Monitors with portable radiation detection 
instruments surveyed reentry routes into ground zeros before other 
planned entries were made. Continuous surveillance was provided 
while personnel were in radiation areas and appropriate precautions 
were taken to protect persons from unnecessary exposure to radi- 
ation and toxic gases. Protective clothing and equipment were 
issued as needed. Complete radiological safety and industrial hy- 
giene coverage was provided during drilling and mineback oper- 
ations. Telemetered and portable radiation detector measurements 
are listed. Detection instrumentation used is described and specific 
operational procedures are defined. 


1448 (UCID—20701) Computer simulation of irregular 
surface reflection of an underwater shock wave. Kamegai, 
Mingo. (Lawrence Livermore National Lab., CA (USA)). 
Sep 1986. Contract W-7405-ENG-48. 40p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE87000905. 
Computational studies are given for the behavior of a fluid 
set in motion by a shallow underwater nuclear explosion. Of par- 
ticular interest is the interaction of the incident shock wave with 
the reflected rarefaction wave. Under certain conditions, the rar- 
efaction wave can overtake the shock front beneath the water sur- 
face in a manner that is analogous to Mach stem formation in shock 
reflection from a rigid wall. This phenomenon, referred to as irreg- 
ular surface rarefaction, has important implications in naval tactics, 
because it can limit the effective range of shallow underwater ex- 
plosions. The boundary of the region where irregular rarefaction 
has occurred is determined by a rarefaction fan generated at the 
point of surface interaction. This fan resembles the Prandtl-Meyer 
fan for a supersonic flow through a rapidly expanding jet nozzle. A 
Lagrangian code and the ALE code were applied to simulate ex- 
plosions of 10** joules at depths of burst of 3 m, 21 m, and 6.5 m, 
and to compute the underwater shock wave until the peak pressure 
decays to less than 0.1 GPa. The results show that the portion of 
the wave unperturbed by rarefaction closely follows Snay’s theoret- 
ical description of a shock wave generated by a point explosion in 
infinite homogeneous water. The onset of the irregular surface rar- 
efaction and the envelope which separates the irregular rarefaction 
region from the regular rarefaction one are calculated. The theoret- 
ical model that developed predicts quite well the onset point at the 


ERA-12/1/ 206 


surface for all three cases plus the region boundary for weak 
shocks. However, the theory does not match the region boundary 
with the computed results at large distances for strong shocks. 14 
refs., 26 figs. 


1449 (UCID—20827) Electromagnetic pulse effect on ci- 
vilian facilities. Serafin, D. (Lawrence Livermore National 
Lab., CA (USA)). 25 Jul 1986. Contract W-7405-ENG-48. 
102p. NTIS, PC A06/MF AO1; 1; GPO Dep. File Number 
DE87000717. 

The Office of Energy Storage and Distribution of the US 
Department of Energy has formulated a research and development 
program for the assessment and protection of electric power sys- 
tems when subjected to nuclear electromagnetic pulses (EMPs). 
This program addresses a problem which is an international con- 
cern, and unclassified information is being shared among the United 
States, West Germany, the United Kingdom, France, Switzerland, 
and Sweden. The exchange of information and assistance on special 
problems reduces the cost of the research activities among the na- 
tions. A preliminary assessment of a major electric utility company 
is presently being conducted under the US program. High voltage 
pulse injection experiments on transmission and distribution compo- 
nents are being performed to determine the strength of this equip- 
ment to steep-front short-duration surges to develop a data base for 
the assessment. In the event that protection is needed to enhance 
the reliability of electric power, a major challenge will be to find 
solutions to the protection problem that are affordable and will 
solve other related problems that are a concern to the electric utili- 
ty industry. Otherwise, the solutions will noi be implemented 
except for specialized military applications. 18 refs., 41 figs. 
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1450 (AD-A—169963/6/XAB) Attenuation in the west- 
ern Great Basin. Final report, 1 October 1984-30 June 1985. 
Priestley. (Mackay School of Mines, Reno, NV (USA). 
Seismological Lab.). 11 Feb 1986. 122p. NTIS, PC A06/MF 
AOl. 

In comparing teleseismic P-wave delays in the vicinity of the 
Central Nevada Test Site in Hot Creek Valley, NV, with P-delay 
data over a wider region in the Great Basin, it was found that 
upper mantle speeds under Hot Creek Valley stations are higher 
than the average for the Great Basin as a whole, but lower than 
those beneath Pahute Mesa. These observations indicate that the 
caldera complex in Hot Creek Valley may have a high-speed root 
similar to that proposed to exist beneath the Silent Canyon caldera 
at Pahute Mesa. In constrast, the Hot Creek Valley anomaly is not 
as strong as the Pahute mesa anomaly. The shadow zone caused by 
the Pahute Mesa structure is much more pronounced and, conse- 
quently, magnitudes of Pahute mesa explosions can be underesti- 
mated relative to the magnitude of Hot Creek Valley explosions of 
similar yield. Spectral amplitudes for 24 events of the Mammoth 
Lakes earthquakes sequence were determined for the frequency 
range 0.1-10.0 Hz, including the M/sub L 6/ earthquake at 1450 
UT on May 27, 1980. Nothing was found in the spectra of this 
event nor in the spectra of the aftershocks to distinquish them from 
spectra of tectonic earthquakes. However, the spectra themselves 
do not distinguish between various possible explanations for the 
non-double-couple source mechanism observed in moment tensor 
inversion and first motion data for the largest events of the Mam- 
moth Lakes earthquake sequence. Journal reprints are included as 
appendices. 


1451 (UCRL—52000-86-8) Energy and Technology 
Review, August 1986. (Lawrence Livermore National Lab., 
CA (USA)). Aug 1986. Contract W-7405-ENG-48. 46p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87000942. 

The mission of LLNL’s Treaty Verification Research Pro- 
gram is to improve this nation’s ability to monitor and verify exist- 
ing and possible future treaties that limit or ban nuclear tests. A 
major effort involves research in seismology because of the substan- 
tive role that must be played by seismic monitoring techniques. In 
addition, the technologies required for on-site verification are being 
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examined, and a variety of supporting studies relevant to arms con- 
trol are being conducted. 21 refs., 23 figs., 3 tabs. 


1452 (UCRL—53730) LLNL Deep Seismic Sounding 
pilot experiment of June 1985: data and instrument evalua- 
tion. Zucca, J. (Lawrence Livermore National Lab., CA 
(USA)). 2 Apr 1986. Contract W-7405-ENG-48. 27p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE87001346. 

A pilot Deep Seismic Sounding (DSS) experiment deploying 
110 SGR-II seismographs in a 42-km profile was performed in east- 
ern Colorado in June 1985. The purpose of the experiment was to 
determine whether commonly available oil exploration seismo- 
graphs can be used at regional distances in recording nuclear explo- 
sions at the Nevada Test Site (NTS). Two such explosions were re- 
corded: Salut (m/sub b/ = 5.5) and Ville (m/sub b/ = 4.4), along 
with two local high-explosive shots at either end of the profile. The 
Salut event produced large enough signals to record Pn, Pg, and 
Lg signals at a moderately quiet site. The Ville event, however, 
was apparently too small to record at all. These two results indicate 
that NTS events at least the size of Salut are required for DSS at 
regional distances. The SGR-II performed quite well and is well 
suited to DSS work. Because of the high resolution attainable with 
the SGR-II (66 dB), 8-Hz geophone strings appear able to record 
NTS events as well as a single 1-Hz seismometer. The results of 
this study suggest that it would be possible to use the SGR-II in 
combination with 8-Hz geophone strings for the extended DSS pro- 
gram. 


1453 (UCRL—95242) Value of in-country seismic moni- 
toring systems. Hannon, W.J. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Aug 1986. Contract W-7405-ENG-48. 
33p. (CONF-8610136—1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86016005. 

From SIPRI/CLIPS study on a comprehensive test ban; 
Ottawa, Canada (23 Oct 1986). 

In-country seismic monitoring seismic monitoring systems 
are elements of most proposals for monitoring a Comprehensive 
Tests Ban (CTB), and some proposals for monitoring a Low-Yield 
Threshold Test Ban (LYTTB). These systems are made up of data 
acquisition and processing hardware as well as procedures ranging 
from site selection to reporting the technical results to the decision 
makers. The proximity of the in-country stations to potential eva- 
sion sites allows the use of multiple seismic waves at each station to 
detect and identify evasion attempts. Decoupling poses the greatest 
monitoring challenge. Even with such systems, earthquakes with 
explosion-like properties and chemical explosions will produce sig- 
nificant numbers of false alarms. Without verified constraints on the 
source environment, extensive, validated calibration procedures, 
significant on-site inspection and the validation of new techniques, 
the yield estimation properties of such networks are of marginal 
value. The variability of near source effects possible at low yields 
poses a particularly significant challenge to yield estimation. The 
broad spectrum of values of the decision makers (e.g., what is a 
militarily significant evasion), together with the uncertainties in the 
estimates of capability make the evaluation of the acceptability of 
specific systems difficult. Decision analysis is a possible approach to 
addressing this difficulty. 
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1454 (CONF-841034—-Vol.1, pp 89-100) Geometric 
correction of Landsat 4 and 5 Thematic Mapper data. Beyer, 
E.P.; Brooks, J.; Salomonson, V.V. (General Electric Co., 
Philadelphia, PA). 1984. NTIS, PC A99/MF AOl. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Landsat-4 and Landsat-5 contain the Thematic Mapper (TM) 
and Multispectral Scanner (MSS) instruments. Both of these instru- 
ments are electrochemical scanners using oscillating mirrors scan- 
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ning at 7 (TM) and 13.6 (MSS) cycles per second. Other motor- 
driven assemblies, the Tracking and Data Relay satellite (TDRS) 
antenna and the solar array, combine with the vibrational forces of 
the scanners and the normal attitude variations of the spacecraft to 
produce the relatively complex task of geometric correction for 
TM data. The specifications for the geometric correction of TM 
data are: band-to-band registration of 0.2-0.3 pixel; temporal or 
scene-to-scene registration of 0.3 pixel (9 meters), 90% of the time; 
geodetic scene to map registration of 0.5 pixel (15 meters), 90% of 
the time. Attitude control data, ephemeris data, and data from the 
attitude displacement (ADS) sensor are combined into a 32 kilobit 
per second data stream from the satellite called Payload Correction 
Data (PCD). These data are combined with TM Mirror Scan Cor- 
rection Data (MSCD) to generate System Correction Data (SCD). 
The SCD form a complete set of correction data except for large 
bias and drift errors due to uncertainties in the measurements of 
time, ephemeris attitude knowledge and control, and TM align- 
ment. Control point processing is used to remove these errors and 
the result is called Geometric Correction Data (GCD). The final 
step in the geometric correction process is to resample the TM 
image data so as to produce TM image film and computer compati- 
ble tape products that meet specifications. 


1455 (CONF-841034—Vol.1, pp ge Report on an 
orbital Colvocoresses, A.P. (Geological 
Survey, Reston, VA). 1984. NTIS, PC 'A99/MF A01. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

During June 1984, the International Society for Photogram- 
metry and Remote Sensing accepted a committee report that de- 
fines an Orbital Mapping System (OMS) to follow Landsat and 
other Earth-sensing systems. The OMS involves the same orbital 
parameters of Landsats 1, 2, and 3, three wave bands (two in the 
visible and one in the near infrared) and continuous stereo-scopic 
capability. The sensors (3) involve solid-state linear arrays and data 
acquisition (including stereo) designed for one-dimensional data 
processing. It has a resolution capability of 10-m pixels and is capa- 
ble of producing 1:50,000-scale image maps with 20-m contours. In 
addition to mapping, the system is designed to monitor the works 
of man as well as nature and in a cost-effective manner. 


1456 (CONF-841034—Vol.1, pp 145-158) ERS-1: mis- 
sion objectives and system description. Duchossois, G. (Eu- 
ropean Space Agency, Paris, France). 1984. NTIS, PC 
A99/MF A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The development and manufacture phase of the First ESA 
Remote Sensing satellite (known as ERS-1) will start in October 
1984 and will be conducted by an industrial consortium of Europe- 
an and Canadian companies. The objective is to launch ERS-1 in 
April 1989. This paper briefly describes the overall ERS-1 system 
and the various potential applications which may benefit from 
ERS-1 data. 


1457 (CONF-841034—Vol.1, pp 159-166) Geosat and 
N-ROSS. Sherman, J.W. III. (National Oceanic and Atmos- 
pheric Administration, Washington, DC). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The US through the efforts of the Department of Defense 
will launch two satellites of significance to all marine users. In Feb- 
ruary, 1985, Geosat is to be launched to conclude the geodetic mis- 
sion begun by Seasat. In mid-1989 a major thrust forward in apply- 
ing satellite-derived oceanic data to operational marine needs will 
be made by the Navy Remote Ocean Sensing System. This paper 
emphasizes the technical characteristics of these two satellites and 
the expected oceanic products, with the focus on winds and waves 
and their all-weather monitoring capabilities. 


1458 (CONF-841034—Vol.1, pp 167-186) MOS-1 and 
ERS-1. Igarashi, T. (National Space Development Agency 
of Japan, Tokyo). 1984. NTIS, PC A99/MF AOl. File 
Number DE86015369. 
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From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

On 9 August 1984, The Space Activities Commission of 
Japan decided the policy to estimate the budget for the develop- 
ment of Earth Resources Satellite #1, according to this policy, Sci- 
ence and Technology Agency and Ministry of International Trade 
and Industry are seeking the approval for the new start of the 
design and development phases of ERS-1. Meanwhile, Marine Ob- 
servation Satellite #1 is underway of manufacturing and test 
phases. This paper describes Japan's MOS-1 and ERS-1 program 
their status, planning and objectives and provides a description of 
space segments and ground segments. 


1459 (CONF-841034—Vol.1, pp 191-200) — 
synthetic aperture radar satellite. Langham, E.J.; Shaw, E 
Raney, R.K. (Canada Centre for Remote Sensing/RAD 
SAT Project Office, Ottawa, Ontario). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 19 pads 

Remote sensing in Canada been growing steadily since 
the Remote Sensing Planning Office was established in 1969 and 
one might well say that with the launch of Radarsat in 1990 it will 
come of age. As is natural with any such process there is a matur- 
ing not only of the technology but also of the approach taken in 
implementing it. The early progress was often in response to oppor- 
tunities offered through external programs, notably those of the US. 
As a result, the technical achievements though significant, were not 
integrated to constitute an end to end program, nor indeed did 
Canada usually have much influence of program objectives. Now, 
fifteen years later, Canada has proven capabilities in space systems 
engineering derived from satellite communications programs and 
this, combined with the specialized technology developed through 
participation in various remote sensing programs, has provided 
most of the resources for undertaking a satellite remote sensing mis- 
sion. The need for such a mission became apparent in the late sev- 
enties and led to the start of the Radarsat program in 1980. This 
paper describes the process of program definition, its current status 
and the schedule leading to the launch. 


1460 (CONF-841034—Vol.1, pp 201-206) Remote sens- 
ing and the development process. Paul, C.K.; Wigton, W.H. 
(Agency for International Development, Washington, DC). 
1984. NTIS, PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Science applied to the development process by private indus- 
try can increase productivity, capital, and employment. Local 
remote sensing institutions provide the baseline data for infrastruc- 
ture planning. The technology of remote sensing is used in many 
developing countries for environmental assessment and management 
of natural resources. Remote sensing has proved its use in address- 
ing the development sectors, of agriculture, health, population, nu- 
trition, education, water, housing, and energy. The technology be- 
comes more effective when used with geographic information sys- 
tems and models. Remote sensing carries social and economic con- 
siderations along with its known benefits. There are sensitivities to 
data collection in developing countries very different than those in 
the North. Costs of equipment and training are not only high and 
direct, but they are manifested in loss of opportunities to pursue 
other technologies which may or may not be more relevant to de- 
velopment problems in certain countries. Labor displacement by 
automated analysis equipment is a genuine concern. The need to 
learn how to manage projects and to conduct good business policy 
is acute. The reliance on machine complexity is risky. All of these 
factors must be taken into account; how they are will set the direc- 
tion of remote sensing policy and applications. 


1461 (CONF-841034—Vol.1, pp 207-214) Planning for 
the appropriate transfer of remote sensing technologies into 
developing countries - recommendations for an institutional 
impact process. Sellman, B. (Environmental Research Insti- 
tute of Michigan, Ann Arbor). 1984. NTIS, PC A99/MF 
A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The successful operation of the Landsat system over the past 
twelve years has served to reinforce the efforts of aid and donor 
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agencies to finance developing country awareness and use of this 
system through various training and technology transfer programs. 
These programs invariably involve project planning, financing and 
implementation with specific institutions in aid recipient countries. 
They also often involve the services of an outside technical agent 
or consulting entity, either from government, private sector or uni- 
versity, to help plan and coordinate the project, conduct training, 
offer (in some cases) procurement advice, and provide other serv- 
ices to help launch a new program and/or improve an existing pro- 
gram to reach a higher level of performance. In any event both 
outside capital and technical services are generally a common in- 
gredient in most developing country remote sensing programs that 
exist or are planned in the near future. This paper discusses several 
important criteria that could be used by aid and donor agencies to 
evaluate the institutional setting in which planned technology trans- 
fer programs are to take place, and by virtue of such an evaluation, 
the agencies could appreciate both the character and scope of suc- 
cess that one could reasonably expect from technology transfer pro- 
grams before they are initiated. 


(CONF-841034—Vol.1, pp 229-240) Remote sens- 
es ‘cothiliien te hele. Atuanten, N.J. (Institute for 
Space Research, Sao Jose dos Cam: Brazil). 1984. NTIS, 
PC A99/MF A001. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper presents the status quo of Remote Sensing in 
Latin America. It opens with a brief discussion on the reasons, mo- 
tivations and importance of Remote Sensing activities in the Latin 
American environment. In the field of data reception, processing, 
distribution and utilization it presents the efforts made to improve 
those aspects, which are vital to the whole process of Remote Sens- 
ing. Here, specific countries with their programs and projects are 
mentioned, briefly, depicting the unique position of Remote Sensing 
in Latin America. It also concisely describes the Brazilian Remote 
Sensing Experiment - BRESEX, and its future utilization on the 
Brazilian Complete Space Mission, to be held on board the Shuttle. 
Finally, the importance of Regional Societies, Symposia and Train- 
ing Programs is presented, followed by conclusions and recommen- 
dations. 


1463 (CONF-841034—Vol.1, pp 247-262) Needs of de- 
veloping countries in the application of satellite technology 
for disaster management. Voute, C. (International Institute 
for Aerospace Survey & Earth Sciences, Enschede, Nether- 
lands). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The possible use of space technology for disaster manage- 
ment is discussed in terms of disaster prevention, disaster prepared- 
ness and disaster relief operations, with emphasis on remote sensing 
applications. Specific needs of developing countries are identified. 
It is suggested that remote sensing imagery should not only be used 
for disaster prevention measures, disaster preparedness planning and 
damage assessment in case of emergencies, but also for audio-visual 
training programs and for on-site information of relief workers. 


1464 (CONF-841034—Vol.1, pp 283-298) Remote sens- 
ing and disaster monitoring: a review of applications in Indo- 
nesia. Malingreau, J.P. (NASA/Goddard Space Flight 
Center, Greenbelt, MD). 1984. NTIS, PC A99/MF A0Ol. 
File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Indonesia is a vast country ently plagued by natural ca- 
tastrophes which seriously affect human populations and natural re- 
sources. This paper is an attempt to assess the role played by satel- 
lite remote sensing for disaster monitoring and management in that 
country. This paper establishes that while the technology appears 
to be ready to answer some information needs, operational con- 
straints still limit the usefulness of earth oriented sensors for moni- 
toring short-lived and fast changing events. Three specific cases are 
used to identify the current capabilities and shortcomings of remote 
sensing assisted information systems. Two of these case studies deal 
with the monitoring of catastrophic volcanic eruptions, the third 
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case refers to the monitoring and assessment of large scale forest 
fires which have taken a heavy toll of the forests of Kalimantan in 
1982 and 1983. Two data sources are examined: the Landsat Multi- 
spectral Scanner (MSS) and the Advanced Very Resolution Radi- 
ometer (AVHRR) of the NOAA-7 Weather Satellite. Modes of op- 
eration of these platforms, types of data derived from the sensors 
and data availability to the users are described and discussed with 
particular reference to the cases described earlier. 


(CONF-841034—Vol.1, pp 299-300) Agricultural 
drought monitoring by METEOSAT in Africa. Kalensky, 
Z.D.; Howard, J.A.; Colella, G. (Food & Agriculture Orga- 
nization of the United Nations, Rome, Italy). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Soon after the launch of the European geostationary envi- 
ronmental satellite METEOSAT, the Food and Agriculture Orga- 
nization of the United Nations (FAO) has initiated an experimental 
study on the application of its visible and thermal infrared imagery 
to agricultural drought monitoring in Africa. The action study, in 
its initial stage, was constrained by two factors: long delays in ob- 
taining the METEOSAT film/imagery through the mail service; 
and analysis of clouds and precipitation estimates were based only 
on one or two scenes daily. In spite of these limitations, the results 
proved that the METEOSAT imagery can provide useful informa- 
tion on precipitation patterns particularly in areas without adequate 
network of rain gauge stations. In many parts of Africa the rain 
gauges are hundreds of kilometers apart or their records are not 
available when needed. In 1983, the European Space Agency of- 
fered on loan a METEOSAT primary data user station (PDUS) to 
be installed at FAO for the period of 1-2 years. The PDUS was 
installed at FAO in Rome in November 1983. It has significantly 
upgraded the FAO application of METEOSAT data. Its main ad- 
vantages are as follows: METEOSAT images are received in near- 
real time and recorded on disc or tape for display on color monitor 
when needed; increased number of METEOSAT images used daily 


for precipitation analysis; and improved quality of imagery dis- 
played on color monitor and possibility of its enhancement. 


1466 (CONF-841034—Vol.1, pp 301-306) Use of satel- 
lite data in international disaster management: the view from 
the US Department of State. Rose, L.A.; Krumpe, P.F. 
(Dept. of State, Washington, DC). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Application of data derived or transmitted from civil space 
satellites to disaster warning on a global scale holds great promise 
of helping to ameliorate human suffering and economic devastation. 
The Department of State, USA, has joined with the US Agency 
For International Development (AID) in active exploration of the 
various ways in which satellite data can be utilized in emergency 
preparedness and disaster warning world-wide. A number of impor- 
tant considerations must be investigated and taken into account in 
attempting to elaborate an effective disaster early warning system 
or set of integrated systems world-wide. Among these consider- 
ations are: the limits of satellite technology and data in providing 
effective disaster warning; the fact that cost and competing claims 
on national resources do not permit research and development spe- 
cifically targeted at creation of disaster early warning capabilities 
for satellites; the need of disaster prone nations to provide substan- 
tial resources of their own to ensure that satellite-derived warnings 
reach the areas to be impacted in a timely manner; the continuing 
impossibility of predicting with precision the exact course and/or 
impact of disaster-producing natural phenomena; and the long lead- 
time required to establish a truly global disaster warning system(s). 


1467 (CONF-841034—Vol.1, pp 355-366) GEMS and 
GRID: closing the data loop. Croze, H.; Boelcke, C.; 
Gwynne, M.D. (United Nations Environment Programme, 
Nairobi, Kenya). 1984. NTIS, PC A99/MF AOl. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

GEMS, the Global Environment Monitoring System, which 
operates both within and outside the United Nations family of orga- 
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nizations, has been coordinating environmental monitoring and as- 
sessment activities for nearly a decade at thousands of sites 
throughout the world. GEMS deals with air, water, soil and food 
pollution, climate and renewable natural resources, including soil 
degradation, tropical forests, rangelands and endangered plant and 
animal species. In order to make GEMS-type environmental data of 
maximum uses to both national and regional decision making, as 
well as for programing international development efforts, GEMS is 
establishing within the UN system a global resource information da- 
tabase (GRID). 


1468 (CONF-841034—Vol.1, pp 367-376) Complemen- 
tary role of industry in UK national remote sensing program. 
Pardoe, G.K.C. (General Technology Systems Ltd., Brent- 
ford, England). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Remote sensing is a means to the end of more effective man- 
agement of a nation’s resources, environment, and operations. In- 
dustry can act as a driver to push forward the use of this enabling 
technology in both the public and private sectors with substantial 
benefits flowing from the integration of new data sources into exist- 
ing structures. For this enabling technology to be included in oper- 
ational tasks mechanisms must be in place to: archive the data, 
assist users to access the data, disseminate the data promptly to 
users and integrate it into user work plans. Industry provides the 
vital link in ensuring that new technology programs result in com- 
mercial benefits. The United Kingdom program recognizes this 
complementarity between research and development groups and in- 
dustry, acknowledges the compatible strengths of each, and has in- 
tegrated both aspects into a national program. These aspects where 
industry can assist are outlined, as is the role of industry in the cur- 
rent UK program. 


1469 (CONF-841034—Vol.1, pp 377-380) Value added 
services - the industry and the user. Wilson, C.L. (Environ- 
mental Research Institute of Michigan, Ann Arbor). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

There have been many surveys and analyses of the market 
for Landsat products and of the value added services industry. En- 
vironmental Research Institute of Michigan (ERIM) does not pre- 
tend to be a market survey organization, but is a non profit corpo- 
ration engaged in remote sensing research and development. There- 
fore, although this presentation covers value added services, it is 
not a general treatize but is based upon observations of industry ac- 
tivities from ERIM’s viewpoint. Thus, the viewpoint may appear 
parochial at times, but is based upon direct observation and experi- 
ence. My perspective is that of manager of a small group (sixteen 
people) generating Landsat derived images, maps, and other data 
products using a minicomputer based image processing facility - the 
ERIM Earth Resources Data Center. 


1470 (CONF-841034—Vol.1, pp 387-388) Commercial- 
ization of satellite remote sensing systems. Henderson, F.B. 
III. (Geosat Committee, San Francisco, CA). 1984. NTIS, 
PC A99/MF A011. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In the US and France, the Landsat and SPOT satellite 
remote sensing systems are undergoing a process of commercializa- 
tion; that is, the transfer of operational systems to the private 
sector. Commercialization of the Landsat system in the US began 
with the Carter Administration's PD 54 in 1980, which led to a 10- 
year program to transfer the Landsat-D type satellites to NOAA, 
and, ultimately, to the private sector. The Reagan Administration 
has cut the program in half, ending with Landsat-5, and has set in 
motion a process to commercialize a Landsat-type program. The 
French government, having subsidized development of SPOT-1, 
has created an operational entity, SPOT IMAGE, to acquire, proc- 
ess, archive, and distribute SPOT data throughout the world on a 
commercial basis. Both the Landsat and SPOT programs plan to 
use a network of ground receiving stations built by various govern- 
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ments to optimize global data acquisition, archiving, and distribu- 
tion. 


1471 (CONF-841034—Vol.1, pp 399-408) Remote sens- 
ing satellite program of Japan. Igarashi, T. (National Space 
Development Agency of Japan, Tokyo). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes the remote sensing satellite program of 
Japan within the context of gradual transition to commercial oper- 
ation of remote sensing satellite systems. In Japan's planning for 
future earth observation satellite, they have, at present, the follow- 
ing three plans: MOS-1 Project, ERS-1 Project and the Earth Ob- 
servations Satellite Application’s Project. 


1472 (CONF-841034—Vol.1, pp 409-418) Tropical 
Earth Resources Satellite (TERS). van Konijnenburg, R.; 
Irsyam, M. (Netherlands Agency for Aerospace Programs, 
Delft). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Studies have been performed on the feasibility of a Tropical 
Earth Resources Satellite system, including a preliminary design of 
space and ground segment as well as studies on user aspects and the 
cloud distribution over Indonesia. The baseline of the Tropical 
Earth Resources Satellite (TERS) concept is a remote sensing satel- 
lite with a pushbroom optical instrument in a true equatorial orbit 
(1680 km). The TERS, conceived for the equatorial countries and 
Indonesia in particular, wili complement the already existing or 
planned remote sensing satellites, and will especially improve the 
temporal resolution of the remote sensing data on these countries. 
It is anticipated that such a satellite will enable monitoring of criti- 
cal processes in the field of food production, forestry, conservation 
of the natural environment and land usage. The swath-width of the 
high resolution multispectral instrument can be pointed anywhere 
between latitude 10°N and 10°S, which will offer the equatorial 
countries an opportunity to observe any part of their territory four 
times per day during daylight. A forward looking cloud sensor will 
give the possibility to detect which areas are free of clouds and to 
point the observation instrument accordingly. 


1473 (CGNF-841034—Vol.1, pp 435-444) Evaluation of 
MOS-1 microwave scanning radiometer (MSR) data in field 
experiments. Arai, K.; Igarashi, T.; Ishida, C.; Wakabayashi, 
H.; Takagi, Y. (National Space Development Agency of 
Jap Tokyo). 1984. NTIS, PC A99/MF A01. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
a! Paris, France (1 Oct oy 

The Microwave Scanning iometer (MSR) is an imaging 

2-frequency radiometer that will be flown on the first Japanese 
remote sensing satellite, MOS-1 in 1986. In order to evaluate the 
sensor parameters and to establish the basic data processing algo- 
rithms, NASDA has carried out field experiments and data analysis 
with 3 cooperative institutes from 1981 to 1984. This paper presents 
the early results from one phase of research carried out for the 
measurement of snowpack properties, atmospheric water vapor 
content, cloud liquid content, and sea-surface wind velocity. 


1474 (CONF-841034—Vol.2, pp 661-674) Feasibility of 
using GOES satellite-derived data to estimate incoming solar 
radiation in the Pradera Pampeana, Argentina. Espoz, C.; 
Brizuela, A. (Remote Sensing Centre, Buenos Aires, Argen- 
tina). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The purpose of this study was to evaluate the feasibility of 
estimating incoming solar radiation on the earth surface for a group 
of five pyranometric stations in the Pradera Pampeana, Argentina, 
on a daily basis. The selected stations were Pergamino, Marcos 
Juarez, Anguil, Castelar and San Miguel. Data were analyzed from 
April to December 1982. NESS experimental computes compatible 
tapes with daily GOES. East insolation values were used for the 
analysis. The potential radiation (top of the atmosphere) curve was 
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obtained and used to calculate the deviations of radiation for the 
ground-observed and satellite-derived values to eliminate the annual 
variation effects. A regression analysis was carried out using the 
ground-observed values as dependent variables in all cases and the 
potential and satellite-derived insolation values as independent vari- 
ables. The best model obtained yielding a correlation coefficient of 
0.97 had the potential, (top of the atmosphere), and the deviations 
of the satellite-derived from the potential values as explanatory 
variables. Results were encouraging and clearly stated the feasibili- 
ty of using GOES-derived data to estimate incoming solar radiation 
values in the area of the Pradera Pampeana. 7 references, 12 fig- 
ures, 8 tables. 


1475 (CONF-841034—Vol.2, pp 735-744) Spectral haze 
diagnostic feature for normalizing Landsat Thematic 

data, Crist, E.P. (Environmental Research Institute of 
Michigan, Ann Arbor). 1984. NTIS, PC A99/MF A0O1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The effects of atmospheric haze on Thematic Mapper data, 
transformed to TM Tasseled Cap features, are illustrated by means 
of simulation. A spectral feature by which the amount of atmos- 
pheric haze may be inferred is derived and described for both simu- 
lated and actual TM data. Results presented for two actual TM 
scenes illustrate the diagnostic feature’s sensitivity to changes in 
haze level as well as its insensitivity to scene-class-related variabili- 
ty. The method by which such a diagnostic feature might be incor- 
porated into a haze normalization procedure is also discussed. 


1476 rt ge 9 pp 745-749) Possible 
means of improving the of scanner data: an application 
of retinex theory. Byrne, G.F.; Crapper, P.F.; Graetz, D. 
1984. NTIS, PC A99/MF A0l. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The possibility of increasing the reliability of scanner image- 
ry as a data source by an enhancement technique based on the spa- 
tial rate of change of optical density or brightness is described and 
demonstrated. The technique, which has a lot in common with the 
lightness theory of vision, involves the removal from the image of 
those features characterized by a spatially slow rate of change. The 
assumption is that features of significance to the user are character- 
ized by spatially less slow rates of change whereas effects associat- 
ed with changes in look angle, path length or optical characteristics 
of the atmosphere occur more slowly as the scene is traversed. 


1477 (CONF-841034—Vol.2, pp 835-844) LEAP: Land- 
sat Emergency Access and Products, an operational use of 
Landsat data for damage assessment. Lichy, D.E.; Pepe, D.; 
Leppert, N.D. (Army Corps of Engineers (CE), Fort Bel- 
voir, VA). 1984. NTIS, PC A99/MF A0l1. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

It has been the contention of the user community that, if 
Landsat data was provided in a timely manner it would greatly en- 
hance the impact and usage of the Landsat system. In the Fall of 
1983, the National Oceanic and Atmospheric Administration 
(NOAA), the operator of Landsat MSS, in cooperation with the 
US Army Corps of Engineers (CE) developed, tested, and evaluat- 
ed procedures for the acquisition of Landsat imagery in response to 
natural and national disasters. The program called Landsat Emer- 
gency Access and Products (LEAP) is still in a demonstration 
operational test mode with other US Government agencies. The 
prime purpose of LEAP is to provide satellite imagery to the re- 
quester within 12 to 24 hours after acquisition by the spacecraft. 
Several case studies of the CE and US Dept. of Agriculture 


_ (USDA) have successfully been tested and evaluated regarding the 


impacts of LEAP for emergencies to traditional Landsat proce- 
dures. Presented are the procedures developed, procedure evalua- 
tion and user considerations. Also presented is an evaluation of the 
usefulness of this product during national disasters and the proce- 
dures developed to integrate these new products. 
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1478 (CONF-841034—Vol.2, pp 981-988) Aspects of 
sensing data 


automation in a system for remote 
feature combination. Mauer, E. (Research Institute for Infor- 
mation Processing and Pattern Recognition, Ettlingen, Ger- 
many, F.R.). 1984. NTIS, PC A99. A01. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
—— F pre Oct 1984). 

e basic for image segmentation and object classi- 
fication, which have been developed until now, work separately on 
the diverse image properties. Investigations have shown that some 
of these methods have complementary properties and are able to 
support each other. Considering the performance of classification in 
more general applications, the combination of such complementary 
methods provides an improvement in picture analysis. In order to 
accumulate the advantages of each method a spatial selective appli- 
cation, depending on the data properties, of the different methods is 
necessary. To optimize the combination of methods, the different 
decision thresholds of the process are automatically adapted to each 
other and to the actual data properties. Thus, a high degree of 
adaptive automation has been attained. An implemented automatic 
system for multispectral image classification without a priori knowl- 
edge will be described. The production of thematic maps for plan- 
ning and ecologic purposes is a possible application. 


(CONF-841034—Vol.2, pp 989-1000) Surface 
emissi ow sey from satellite thermal 


; Cannizzaro, G.; Ricot- 
tilli, M. (Universita di Roma, —o 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France 4 Oct 1984). 
ie paper presents some considerations on surface tempera- 
ture and emissivity assessment by single and multichannel thermal 
infrared approaches. AVHRR/NOAA-7 measurements have been 
simulated at 3.7 and 10.5 micron wavelengths; in particular LOW- 
TRAN 5 Code has been used to compute atmospheric transmit- 
tance in several typical cloud-free atmospheric conditions. A para- 
metric study has been carried out to estimate the most suitable ap- 
proaches in terms of accuracy on retrieved surface temperatures 
and emissivities. They are related to NOAA measurements by cor- 
rective functions depending upon all the environmental parameters. 


1480 (CONF-841034—Vol.2, pp 1001-1010) Problems 
on spatial generalization for resolution models of the inverse 
thermal problem. Abdellaoui, A.; Boubekker, M. (Centre de 
Development des Techniques Avancees, Alger-Gare, Alge- 
ria). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Real evapo-transpiration, heat flux into the soil and thermal 
inertia are very important factors of the heat balance at the inter- 
face soil-atmosphere and are therefore considered as interesting pa- 
rameters to be measured and observed continually. This can be ob- 
tained by spatial imagery analysis. Among the several proposed 
models for the determination of these parameters, some concern 
only a part of the factors, and the others (global models) concern 
the principal components of the heat balance at the soil-atmosphere 
interface. This last type of model requires the combination of mete- 
orological data with satellite data. There is two serious difficulties 
in applying these models for a regional scale: the determination of 
the meteorological data at all point of an observed area, and the 
utilization of these models at each point of the area. In this work 
the authors propose a model to estimate daily variation of air tem- 
perature and an algorithm for spatial extension of global models. 


(CONF-841034—Vol.2, pp 1251-1262) Informa- 
f original and transformed data 


. (Environmental 
Research Institute of Michigan, Ann Arbor). 1984. NTIS, 
PC A99/MF AO01. File Num 'DE86015370. 
From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
A communications-theory approach is taken to analyze the 
dispersion and concentration of signal values in various data spaces, 
irrespective of any specific class memberships. Entropy, as defined 
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by Shannon, is used to quantify information. Mutual information is 
used to measure the information represented to subsets of spectral 
variables. Examples of the concepts are presented. Several different 
comparisons of information content are made. These include com- 
parisons of system design capacities, of data volumes occupied by 
agricultural data in the spaces defined by original bands and by 
transformed spectral (Tasseled Cap) variables, of the information 
contents of original bands and Tasseled Cap variables, and of the 
information contents of MSS and TM for the given agricultural 
data sets. 


1482 (CONF-841034—Vol.2, pp 1295-1308) Atmos- 
pheric effects on the remote sensing estimation of forest leaf 
area index. Spanner, M.A.; Peterson, D.L.; Hall, M.J.; 
Wrigley, R.C.; Card, D.H.; Running, S.W. (Technicolor 
Government Services, Inc., Moffett Field, CA). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015370. 
From 18. international symposium on remote sensing of envi- 
ees Paris, France (1 Oct 1984). 
An empirical technique was developed to correct Daedalus 
Airborne Thematic Mapper (ATM) data for atmospheric conditions 
across a 250 kilometers transect in Oregon for estimation of conifer- 
ous forest leaf area index (LAI). Independent regressions were de- 
veloped at six geographic zones across the transect to account for 
the magnitude and variability of atmospheric effects. By regressing 
ATM radiances against ground radiances (from measurements by a 
helicopter-mounted Barnes Modular Multiband Radiometer), the re- 
sulting Y-intercept represented additive path radiance, and the 
slope of the regression equation represented transmittance of the at- 
mosphere. The regression equation was used to convert the ATM 
radiances to ground radiances, accounting for atmospheric condi- 
tions and variability across the transect. The coefficient of determi- 
nation of the atmospherically-corrected near infrared (IR) (.76- 
.90um)/red (.63-.694m) ratio to total leaf area index increased to 
.82, from .76 for the raw ATM IR/red ratio. Of greater signifi- 
cance, however, was the increased slope of the regression line be- 
tween total LAI and the atmospherically-corrected IR/red ratio. 
The steeper slope indicated that the atmospherically-corrected 
ATM data exhibited a greater sensitivity to forest leaf area index, 
especially at higher LAI values. By correcting high altitude Air- 
borne Thematic Mapper data for atmospheric conditions, scene 
contrast was increased, providing an improved capability for meas- 
urement of ground feature radiance. 


1483 (IC—85/304) Some heat and moisture budgets over 
Bay of Bengal during MONSOON 17 experiment. Bhaskar 
Rao, D.V. (International Centre for Theoretical ee, 
Trieste (Italy)). Dec 1985. 13p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86704235. 

Heat and moisture budgets have been estimated for the 
period 13-18 August 1977 over Bay of Bengal using data collected 
from USSR ships during MONSOON 77 experiment. The diver- 
gence, relative vorticity and vertical p-velocity fields are derived. 
The apparent heat source and moisture sink are obtained for the 
period. The vertical-time sections of the derived fields are present- 
ed and the distributions are compared for undisturbed conditions 
during the period of study. The results show strong convective mo- 
tions during the disturbed period indicating the importance of con- 
vection in the monsoon depressions. 3 refs, 6 figs. 


1484 (NP—7750062) Numerical investigations using 
spectral modes on the stability and dynamics of vortex rolls 
in an inversion capped boundary layer. Chlond, A. (Hamburg 
Univ. (Germany, F.R.). Inst. fuer rege oye 1986. 181p. 
(In German). NTIS (US Sales Only), PC A09/MF AOl. 
File Number DE87750062. 

This paper presents two-dimensional boundary-layer models 
which are able to simulate the evolution of vortex rolls in an inver- 
sion capped boundary-layer. The model results described here 
could be divided in two parts. In part 1, the dynamics of two-di- 
mensional dynamically forced roll vortices is investigated in the 
Ekman boundary-layer by use of a four-component spectral model. 
In the study only nonlinear interactions between the mean flow and 
the secondary flow are included. In part 2, the properties of a com- 
pleter 352- variable spectral model are investigated. The large scale 
eddies are assumed to be two-dimensional and they are modelled 
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explicitly in a vertical plane of variable orientation with respect to 
the geostrophic wind. 


1485 (NP—7770020) Three-layer model for calculating 
mesoscale wind and emission fields over complex terrain. Hei- 
mann, D. (Muenchen Univ. (Germany, F.R.). Fakultaet fuer 
Physik). 1 Jul 1985. 169p. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE87770020. 

A mesoscale flow and dispersion model (REWIMET) is pre- 
sented which was developed for assessing air pollution in regions of 
complex topography and high emission rates (e.g. urban regions): 
In this model, the hydrostatically and divergence-free approximated 
meteorological equations, as well as the transport equation for air 
admixtures in the atmospheric boundary layer, are solved using a 
situation-dependent classification into two or three partial layers 
which permits a rough representation of the vertical distribution of 
the model values. The results obtained show that the basic spatial 
and time structures of pollutant emission can be estimated, i.e. that 
the model is well suited for establishing air pollution data in consid- 
eration of the topographic conditions. 


1486 (NVO—304) Analysis of Operation TEAPOT nu- 
clear test BEE radiological and meteorological data. Quinn, 
V.E. (National Oceanic and Atmospheric Administration, 
Las Vegas, NV (USA). Weather Service Nuclear Support 
Office). Aug 1986. Contract AI08-76DP00351. 6lp. NTIS, 
PC A04/MF A011; GPO Dep. File Number DE86016084. 

This report describes the Weather Service Nuclear Support 
Office (WSNSO) analyses of the radiological and meteorological 
data collected for the BEE nuclear test of Operation TEAPOT. In- 
consistencies in the radiological data and their resolution are dis- 
cussed. The methods of normalizing the radiological data to a 
standard time and estimating fallout-arrival times are presented. 
The meteorological situations on event day and the following day 
are described. A comparison of the WSNSO fallout analysis with 
an analysis performed in the 1950's is presented. The radiological 
data used to derive the WSNSO fallout pattern are tabulated in an 
appendix. 


1487 Southern Hemisphere surface air temperature vari- 
ations: 1851—1984,. Jones, P.D.; Raper, S.C.B.; Wigley, 
T.M.L. (Climatic Research Unit, University of East —— 
Norwich NR4 7TJ, UK). Journal of Applied Meteorology; 25 
No. 9, 1213- -1230(Sep 1986). 

A new compilation of monthly mean surface air temperature 
data for the Southern Hemisphere for 1851—1984 is presented 
based on land-based meteorological station data. Where possible, 
the station data used in the analysis have been assessed for homoge- 
neity. Only reliable or corrected station data have been used in cal- 
culating area averages. Grid point temperature estimates have been 
made by interpolating onto a 5° lat by 10° long grid for each month 
of the 134 years. For the period of best data coverage, 32% of the 
area of the Southern Hemisphere is covered. The reliability of hem- 
ispheric estimates is assessed for earlier periods when coverage is 
less than this maximum. Year-to-year estimates are considered reli- 
able back to about 1890 and earlier estimates can indicate trends 
back to the 1860s. This new hemispheric compilation is compared 
with estimates of Southern Hemisphere marine data, and compari- 
sons between land and marine data for both hemispheres are made 
and interpreted. The data show a long-term warming trend 
amountng to about 0.5 °C over the past 100 years. The 1938—65 
cooling trend that is so evident in the Northern Hemisphere data 
shows up only as a hiatus in the long-term warming of the South- 


ern Hemisphere, pointing towards some hemispherically specific 
causal mechanism. 


1488 Urban warming. Kukla, G.; Gavin, J.; Karl, = 
(Lamont-Doherty Geological Observatory, Palisades, NY 
10964). i980). of “Applied Meteorology; 25: No. 9, 1265- 
1270(Sep 198 

owl stations located in an urban environment in 
North America warmed between 1941 and 1980, compared to the 
countryside, at an average rate of about 0,12 °C per decade. Secu- 
lar trends of surface air temperature computed predominately from 
such station data are likely to have a serious warm bias. 
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1489 Propagation of short microwave pulses in the at- 
mosphere and the microwave breakdown threshold. Yee, J.H. 
(Lawrence Livermore National Lab.). pp 108 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have developed a computer code to investigate 
the dynamic behavior of short, intense microwave pulses propagat- 
ing through the earth’s atmosphere. Using the code they have cal- 
culated the effect of the nonlinear avalanche ionization process in 
absorbing the energy of pulses of different shapes and frequencies 
as they propagate through the atmosphere hundreds of kilometers 
above the earth's surface. The calculations are based on solutions to 
Maxwell's equations and io the electron fluid equations. The au- 
thors calculations show that although a large portion of the initial 
pulse energy is absorbed by the electrons created by the ionization 
process, a significant amount of energy is still able to reach the 
earth’s surface. The authors have calculated the amount of energy 
that reaches the earth's surface as a function of the initial energy 
and wave shape of pulses propagating towards the earth’s surface 
from an altitude of 45 kilometers. They have also investigated the 
dynamic behavior of short microwave pulses propagating up from 
the earth's surface. 
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REFER ALSO TO CITATION(S) 37, 38, 39, 44, 598, 684, 709, 712, 714, 983, 
1009, 1157, 1485, 1640, 1643, 1729, 1956, 1957, 1958, 1959, 1960, 1961, 2016 


1490 (AD—912388/6/XAB) Hydrazine safety report. 
Technical report, 1 March-1 July 1972. Guidero, J.G.; John- 
son, F.H. (Aerospace Corp., Kirtland AFB, NM (USA)). 
Jul 1973. 50p. NTIS, PC A03/MF AO1. 

The use of large quantities of hydrazine onboard a military 
aircraft is of major concern because of its toxicity and potential fire 
hazard. These hazards and their control are emphasized in this spe- 
cial hydrazine report. The experience accumulated over the past 
several years indicates that with reasonable precautions, trained 
personnel, and adequate procedures the proper handling of hydra- 
zine should present no serious hazards. 


1491 (AD-A—169922/2/XAB) Prioritizing asbestos re- 
moval from various facilities using the insight II+ expert 
system. Research paper. Disher, S.L. (Washington Univ., Se- 
attle (USA). Dept. of Civil Engineering). 1986. 96p. NTIS, 
PC A05/MF AO1. 

Use of the INSIGHT II+ expert system in conjunction with 
the Priasbes knowledge base is recommended for use by facility 
managers or owners faced with a few or many locations of asbes- 
tos-containing material (ACM) throughout their facilities. The 
Priasbes knowledge base will recommend control measures to be 
taken for each location of ACM and will also assign a criticality 
index to the ACM location. This criticality index can then be com- 
pared with that of other ACM locations to prioritize the criticality 
of these locations to determine which locations should be con- 
trolled first. 


1492 (BNL—37949) Environmental Chemistry Division 
annual report, 1985. (Brookhaven National Lab., Upton, NY 
(USA)). Jan 1986. Contract AC02-76CH00016. 167p. NTIS, 
PC A08/MF A01; GPO Dep. File Number DE87000766. 
The research activities making up the programs in the Envi- 
ronmental Chemistry Division of the Department of Applied Sci- 
ence are presented. Some of the more significant accomplishments 
during calendar year 1985 are described and plans for calendar year 
1986 are discussed briefly. Publications for the period are listed and 
abstracts provided. Research objectives and principal investigators 
are given for each of the active programs. A list of personnel and 
collaborators during the past year is presented. The support distri- 
bution for fiscal year 1986 is approximately 65% from the Depart- 
ment of Energy (45% Office of Health and Environmental Re- 
search), 15% other government agencies, and 20% other agencies 
(principally from the Electric Power Research Institute). 
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1493 (CONF-841034—Vol.2, pp 1091-1100) Use of sat- 
ellite images in the study of urban environment and as a 
guideline in city planning. Lombardo, M.; Tarifa, J.R. (Uni- 
versidade de Sao Paulo, Brazil). 1984. NTIS, PC A99/MF 
A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In this study, an attempt was made to verify the alteration of 
the urban environment by the utilization of satellite images and data 
of pollution. The integration of the interpretation of the Landsat 
data mapping, the use of urban soil and of thermal images from the 
meteorological satellite in the analysis of temperature variations as- 
sociated with the pollution data helped in the identification of areas 
with the most problems of environmental degradation. 


1494 (CONF-8606210—1) Atmospheric carbon dioxide 
change: agent of future forest growth or decline. Solomon, 
A.M.; West, D.C. (Oak Ridge National Lab., TN (USA). 
Environmental Sciences Div.). 1986. Contract AC05- 
840OR21400. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86015651. 

From International conference on health and environmental 
effects of ozone modification and climate change; Arlington, VA, 
USA (16 Jun 1986). 

eenhouse experiments showed that enhanced CO: posi- 
tively affects woody seedling growth and that these effects may 
also occur in saplings and mature trees under elevated CO: concen- 
trations. The potential response of forests was examined using a 
computer model of tree growth and forest stand development with 
simultaneous changes in CO. and climate, as well as the known re- 
sponses of trees to these variables. The results of these simulation 
experiments imply that the initial forest responses to changes in the 
environmental variables associated with increasing CO. may be 
minor because of tree longevity. In the long term, however, nega- 
tive effects of climate change on forest growth may be strong 
enough to overwhelm the positive benefits derived from enhanced 
CO. Direct CO. benefits could, nevertheless, change the magni- 
tude and the time required by forests to respond to climate change. 


1495 (EGG-M—26785) Integrated global background 
monitoring network. Preliminary results from Torres del 
Paine and Olympic National Parks. Wiersma, G.B.; Kohler, 
A.; Boelcke, C.; Baker, G.; Harmon, M.; Weber, C.; Gon- 
zales, J. (Idaho National Engineering Lab., Idaho Falls 
(USA); World Meteorological Organization, Geneva (Swit- 
zerland); United Nations Environment Program, Nairobi 
(Kenya); Forest Service, Corvallis, OR (USA). Forestry 
Sciences Lab.; Conaf Corp. Nacional Forestal, Santiago 
(Chile); Conaf Corp. Nacional Forestal, Region Ma es 
(Chile)). Oct 1985. Contract ACO07-76I1D01570. 20p. 
(CONF-8510371—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87000531. 

From International symposium on integrated global monitor- 
ing; Li warm USSR (12 Oct 1985). 

During 1984, a pilot project was initiated for monitoring pol- 
lution at Torres del Paine National Park in southern Chile and 
Olympic National Park in the United States. These are two of three 
initial sites that are to be established as part of an integrated global 
backgound monitoring network. Eventually, the plan is to establish 
a world-wide system of such sites. We collected and analyzed sam- 
ples of the soil, water, air, and two species of plants (moss and 
lichen). We also collected and analyzed samples of the forest litter. 
We compared the samples of soil and vegetation against reference 
samples. We also compared samples of soil, vegetation, and of or- 
ganic material from Torres del Paine against similar samples from 
Olympic and Sequoia-Kings Canyon National Parks in the United 
States. Although the data is preliminary, it is in agreement with out 
initial hypothesis that Torres del Paine and Olympic National Parks 
are not a polluted sites. 


1496 (ETSU-R—37) Nitrogen budget for the U.K. and 
N.W. Europe. Derwent, R.G. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Energy Technology Div.). 
Apr 1986. 74p. NTIS (US Sales Only), PC A04/MF AOl. 
File Number DE87750291. 

A simple model representing the life cycle of atmospheric ni- 
trogen compounds is described and used to study the nitrogen 
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budget for the United Kingdom and North West Europe. Attention 
is given to the processes of emission, transport, dry deposition, oxi- 
dation, aerosol scavenging and wet deposition. Deposition over the 
UK is dominated by dry deposition of HNO; derived largely from 
UK sources. Wet deposition over the UK is considerably smaller 
than dry deposition but European sources make a significant contri- 
bution to wet deposition in the UK. In regions remote from man- 
made NO sources, wet deposition outweighs dry deposition by a 
considerable factor. The transboundary deposition fluxes from one 
European country to another have been described and a pattern of 
net exporters and importers of dry and wet deposition has been es- 
tablished. An analysis of the uncertainties in the model output is 
given using Latin hypercube sampling points, to confidence limits 
in dry and wet depositions encompassing an order of magnitude 
range. Total deposition values have an uncertainty of + -40 - 50%. 


1497 (KFK-PEF—8) Simulation of pollutant dispersion 
and photochemical smog formation in urban areas. Ernst, G.; 
Moussiopoulos, N.; Zellner, K. (Kernforschun; trum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Euro- 
paeisches Forschungszentrum fuer Massnahmen zur Luftre; 
Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. fuer Tech- 
nische Thermodynamik). Jun 1986. 60p. (In German). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87750071. 

A box model and a cell model were developed for the simu- 
lation of the dispersion and the chemical transformation of air pol- 
lutants. In both models photochemistry is modeled using the com- 
pact reaction mechanism of Eschenroeder and Martinez. The cell 
model was used for simulations of the ozone formation due to auto- 
motive emissions in urban areas and refinery emissions. The results 
reveal the influence of emission rates, intensity of turbulent trans- 
port and background pollutant concentrations on the diurnal varia- 
tion of the ozone concentration. They further show that for a de- 
crease of the oxidant levels the emissions of reactive hydrocarbons 
should be reduced. With 25 figs., 40 refs. 


1498 (LBL—20204) Environmental Research Program. 
FY 1985 annual report. Cairns, E.J.; Novakov, T. (Law- 
rence Berkeley Lab., CA (USA). Applied Science Div.). 
Aug 1986. Contract AC03-76SF00098. 124p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. File Number DE87000908. 

The objective of the Environmental Research Program is to 
understand the formation, transformation, transport, and effects of 
energy-related pollutants on the environment. This multidisciplinary 
research program includes fundamental and applied research in 
physics, chemistry, engineering, and biology, as well as research on 
the development of advanced methods of measurement and analy- 
sis. The Program’s Annual Report contains summaries of research 
performed during FY 1985 in the areas of Atmospheric Aerosol 
Research, Applied Physics and Laser Spectroscopy, Oil Shale Re- 
search, Combustion, Flue Gas Chemistry, Toxicological Effects on 
Biological Systems, and Trace Element Analysis. 


(LBL—20261) Heterogeneous processes in source- 
dominated atmospheres: proceedings. Novakov, T. (ed.). 
(Lawrence Berkeley Lab., CA (USA)). Nov 1985. Contract 
ACO03-76SF00098. {22p. ‘(CONF-85 1077—Summs.). NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86009469. 

From Symposium on heterogeneous processes in source- 
dominated atmospheres; New York, NY, USA (8 Oct 1985). 

This symposium provided a forum for presentation, review, 
and discussion of research on heterogeneous atmospheric processes, 
especially in source-dominated atmospheres such as urban environ- 
ments and plumes from various sources. Establishing the relative 
importance of heterogeneous processes is currently recognized as 
one of the major questions in the atmospheric science community. 
Source-dominated atmospheres offer conditions where such reac- 
tions and processes may be most easily identified because these at- 
mospheres are characterized by the highest concentrations of parti- 
cles, gases, and liquid water droplets, the essential prerequisites for 
heterogeneous processes. Forty-one papers were presented at the 
conference. This volume contains extended abstracts of these pres- 
entations which are processed separately for the data bases. 
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1500 (LTKK-E-B—50) Formation and transport of flue 
gas of the natural gas driven plants. Ruottu, S.; Vaajama, P.; 
Haekkinen, A. (Lappeenrannan Teknillinen Korkeakoulu 
(Finland). Energiatekniikan Laitos). Jan 1986. 60p. (In Finn- 
ish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87750400. 

The mechanisms of the formation of nitrogen oxides have 
been considered extensively in several pulications. Based on these 
studies it is possible to understand the most essential phenomena 
which control the formation of nitrogen oxides. The basic princi- 
ples of reduction of nitrogen oxides are represented in this report. 
By means of field measurements the nitrogen oxide emissions of 
three natural gas fired plants have een determined. Analytical emis- 
sion functions were formulated for all measured plants and these 
functions were used in the calculation of nitrogen oxide concentra- 
tions in the surroundings of the plants. According to the measure- 
ments the specificemissions varied between 30-40 mg/MJ in boilers. 
The corresponding figure in combined power plant was about 170 
mg/MJ. No special efforts had been made to reduce the nitrogen 
oxide emission in these plants. Nitrogen oxide concentrations in the 
surroundings of the plants were calculated using the dispersion 
model of the Finnish Meteorological Institute. As starting informa- 
tion was used the climatological observations from South-East-Fin- 
land and emission timeseries, which were expressed using the 
before mentioned emission functions and natural gas consumption 
statistics from earlier years. Whole nitrogen oxide emission was as- 
sumed to be nitrogen dioxide which always strongly overestimates 
the hight of the stack. The dispersion calculations were performed 
with three stack hights for all plants. As the result it was possible 
to determine the areas were the concentrations exeeded the stated 
values. The stack hights were determined according to the maxi- 
mum calculated hourly mean value in reference to the selected me- 
teorological condition. Because the experimental material of this 
study is relatively limited some limitations must by stated for the 
validity of this model. 


1501 (ORNL/CDIC—15) Subject keywords index for 
the Carbon Dioxide Information Center's Bibliographic Infor- 
mation System. Millemann, R.E.; Cushman, R.M. (Oak 
Ridge National Lab., TN (USA)). Oct 1986. Contract 
AC05-840R21400. 37p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE87001619. 

Environmental Sciences Division Publication No. 2763. 

Keywords (descriptors) are listed that are used to retrieve 
records from the Carbon Dioxide Information Center's Bibliograph- 
ic Information System, which is a computerized data base of about 
8,600 records on the carbon cycle, effects of atmospheric carbon di- 
oxide on vegetation, climatology (especially as affected by carbon 
dioxide), and effects of climated on sea level and natural resources 
(e.g., agriculture, water resources, forestry, ecology, fisheries, and 
human health). The list of keyworks may be expanded in the future 
as additional descriptors are needed. 


1502 (PB—86-216215/XAB) Multivariate assessment of 
meteorological influences on inhalable particle source impacts. 
Thurston, G.D.; Spengler, J.D. (Harvard Univ., Boston, 
MA (USA). Dept. of Environmental Health Sciences). 1985. 
14p. NTIS, PC A02/MF A011. 

This paper identifies the sources of fine and coarse inhalable 
particles at a site in metropolitan Boston and investigates their re- 
spective relationships to meteorological conditions. In the work, 
Principal Component Analysis (PCA) is applied to: (1) particle 
mass elemental data; (2) coarse-particle mass elemental data, and (3) 
meteorological measurements (primarily collected at nearby Logan 
International Airport). In addition to local surface observations, air- 
mass-trajectory information concerning each sampling day is in- 
cluded in the meteorological data set, allowing the consideration of 
air mass transport as one factor in particle impacts. As part of these 
PCA analyses, four different objective component selection criteria 
are examined and compared. The screen test of eigenvalues is found 
to result in the most interpretable components for the specific air 
pollution and meteorological data sets considered in the work. 
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1503 (PB—86-216769/XAB) Comparison of pilot data 
with predictions from the US EPA (Environmental Protection 
Agency) SPRAYMOD computer program. Final report. 
Davis, W.T.; Reed, G.D.; Partridge, G.P. (Tennessee Univ., 
Knoxville (USA). Dept. of Civil Engineering). Jul 1986. 
6lp. NTIS, PC A04/MF AOl1. 

The report compares SO2 removal predictions of the EPA- 
developed SPRAYMOD computer program with 12 different data 
sets collected at the University of Tennessee with a 1000-cfm (28.3 
cu m/min) lime spray dryer operating without recycling of the 
baghouse-collected solids. The experimental results were obtained 
with spray-dryer operating conditions of: SO. concentration, 633- 
3178 ppm; inlet gas temperature, 123-171 C (254-339 F); and ap- 
proach to saturation, 8-20 C (14-36 F). The predicted SO2 removal 
efficiency depended on SO2 concentration and/or slurry concentra- 
tion as well as the user's choice of the model reaction rate coeffi- 
cient (KR). 


1504 (PB—86-217064/XAB) Harvard's indoor air pollu- 
tion/health study. Spengler, J.D.; Reed, M.P.; Leberet, E.; 
Chang, B.H.; Ware, J.H. (Harvard Univ., Boston, MA 
(USA). School of Public Health). Jun 1986. 2ip. NTIS, PC 
A02/MF AO1. 

An indoor air pollution/acute respiratory health study is 
being conducted by researchers at the Harvard University School 
of Public Health. Upper and lower respiratory symptoms of 300 
children living in Watertown, Massachusetts, have been recorded 
on a daily diary by a parent. Every two weeks the parent is called 
for the illness/wellness history. At the end of the month the calen- 
dar is returned by mail. Families participated in the survey from the 
time of induction (after September 1, 1984) to August 31, 1985. Co- 
incident with the symptom survey, indoor air pollution measure- 
ments are made in each home and in the elementary schools of the 
participating student. 


1505 (PB—86-218120/XAB) Conceptual design and 
chemical data needs for evaluation of regional acidic deposi- 
tion models. Dennis, R.L.; Dodge, M.C.; Seilkop, S.K. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Atmospheric Sciences Research Lab.). Jul 1986. 
19p. (EPA/600/D—86/138). NTIS, PC A02/MF A01. 

The system behavior of regional models can not be evaluat- 
ed with existing data bases, such as SURE, OSCAR, or the NTN/ 
NADP, in part because they were not designed with model evalua- 
tion in mind. Simultaneous measurements of air quality, precipita- 
tion chemistry, and dry deposition, which are necessary for a fully 
rigorous integrated evaluation, are lacking in present data bases. 
New, more comprehensive data sets with coincident measurement 
of the major species are needed. A discussion of data needs for the 
collection of chemical data as part of the design of a new field 
study to collect such data is presented. Since a surface network will 
be the backbone of the data base, the chemical data needs of the 
surface network receives the most attention. First, the species 
which need to be measured are discussed, and then the spatial and 
temporal data needs are discussed. 


1506 (PB—86-218344/XAB) Guideline on the identifica- 
tion and use of air-quality data affected by exceptional events. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Monitoring and Data Analysis Div.). Jul 
1986. 41p. (EPA/450/4—86/007). NTIS, PC A03/MF AOI. 

The guideline is intended to provide information to State 
and local air pollution control agencies concerning the flagging of 
air-quality data affected by exceptional events. The guidance de- 
fines exceptional events, establishes uniform criteria and procedures 
for flagging air-quality data, and provides a mechanism for allow- 
ing consideration of excluding flagged data. 


1507 (PB—86-218435/XAB) Indoor air sampling and 
mutagenicity studies related to emissions from unvented coal 
combustion. Mumford, J.L.; Harris, D.B.; Williams, K.; 
Chuang, J.C.; Cooke, M. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Ef- 
= Research Lab.). Jul 1986. 16p. NTIS, PC A02/MF 
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The purpose of the study is to develop sampling strategies 
and bioassay methods for indoor air in homes. The work reported 
here was conducted to prepare for a joint U.S.-China field study in 
Xuan Wei County, Yunnan Province, southern China, where the 
residents traditionally burn coal or wood for domestic cooking and 
heating without flue ventilation. These residents are exposed daily 
to high levels of combustion smoke and have unusually high lung 
cancer mortality rates, the women’s rate the highest in China, and 
the men’s rate among the highest. The paper reports the chemical 
and biological characterization of coal emissions from a simulated 
combustion laboratory. 


1508 (PB—86-218443/XAB) Selected organic pollutant 
emissions from unvented kerosene heaters. Traynor, G.W.; 
Apte, M.G.; Sokol, H.A.; Chuang, J.C.; Mumford, J. Zi, 
(California Univ., ‘Berkeley (USA). Lawrence Berkeley 
Lab.). Jul 1986. 2p. NTIS, PC A02/MF AOl. 

An exploratory study was performed to assess the semivola- 
tile and nonvolatile organic-compound emissions from unvented 
kerosene space heaters. A well-tuned radiant heater and a maltuned 
convective heater were used for the study. Each heater was operat- 
ed in a 27-cu m chamber with a prescribed on/off pattern. Organic 
compounds were collected on teflon-impregnated glass filters 
backed by XAD-2 resin and analyzed by gas chromatography/mass 
spectrometry. Pollutant source strengths were calculated using a 
mass-balance equation. The results show that kerosene heaters can 
emit polycyclic aromatic hydrocarbons (PAHs), nitrated PAHs; 
alkyl benzenes; pentachlorophenol; phtalates; hydro naphthalenes; 
aliphatic hydrocarbons, alcohols, and ketones; and other organic 
compounds. 


1509 (PB—86-218658/XAB) Recommended methodolo- 
gy for the determination of particle-size distributions in 


ducted sources. Project final report. ere for November 
1984-May 1986. McCain, J.D.; Ragland, J.W.; Williamso 


A.D. (Southern Research Inst., Birmingham, "AL (USA)). 


May 1986. 197p. (SORI-EAS—86-465). NTIS, PC A09/MF 
AOl. 


The report is the project final report for ARB Contract A3- 
092-32. Under the contract three sizing methods were recommend- 
ed and documented: (1) Size Distribution Method, (2) Sized Chemi- 
cal Sample Method (Method for obtaining size fractionated samples 
for chemical analysis), and (3) Source PMio Method (Method for 
obtaining size specific stationary source particulate information 
using the emission gas recycle technique). The report describes the 
Performance Specifications, Methods Review, and Equipment Se- 
lection for each of the three recommended methods. Each of the 
procedures manuals includes discussions of the basic operating prin- 
ciples for the selected equipment, a field protocol, and detailed 
data-analysis procedures. These manuals are printed as attachments 
to the report. The document presents brief summaries of the three 
procedures manuals and a discussion of the field demonstration con- 
ducted at ARB’s Sacramento offices in January, 1986. 


1510 (PB—86-218666/XAB) Procedures manual for the 
recommended ARB (Air Resources Board) particle-size distri- 
bution method (cascade impactors). McCain, J.D.; Dawes, 
S.S.; Ragland, J.W.; Williamson, A.D. (Southern Research 
Inst., Birmin , AL (USA)). May 1986. 406p. (SORI- 
EAS—8 . NTIS, PC A18/MF A011. 

The report provides a tutorial on the use of cascade impac- 
tors to measure the particle-size distribution of particulate matter at 
stationary industrial sources, and is Attachment No. 1 to the 
Project Final Report. The Project Final Report describes the eval- 
uation process used to select the instrumentation described herein. 
The report describes basic principles of cascade impactor perform- 
ance and discusses the non-ideal behavior and interferences associ- 
ated with the instruments. It also provides a detailed field protocol 
for the use of cascade impactors as stationary industrial sources and 
describes the details of data analysis and quality assurance/quality 
control. Commercially available hardware is described and docu- 
mentation is given for a microcomputer program used to perform 
all the calculations associated with instrument setup, operation, data 
reduction and analysis, and to provide graphical presentation of the 
size distribution information. All programs have been written for 
the Apple II series of personal computers. 
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1511 (PB—86-218674/XAB) Procedures manual for the 
recommended ARB (Air Resources Board) sized chemical 
sample method (cascade cyclones). McCain, J.D.; Dawes, 
S.S.; Farthing, W.E. (Southern Research Inst., Birmingham, 
AL (USA)). May 1986. 196p. (SORI-EAS—86-467). NTIS, 
PC A09/MF AOI. 

The report is Attachment No. 2 to the Final Report of ARB 
Contract A3-092-32 and provides a tutorial on the use of Cascade 
(Series) Cyclones to obtain size-fractionated particulate samples 
from industrial flue gases at stationary sources. The instrumentation 
and procedures described are designed to protect the purity of the 
collected samples so that post-test chemical analysis may be per- 
formed for organic and inorganic compounds, including instrumen- 
tal analysis for trace elements. The instrumentation described col- 
lects bulk quantities for each of six size fractions over the range 10 
to 0.4 micrometer diameter. The report describes the operating 
principles, calibration, and empirical modeling of small cyclone per- 
formance. It also discusses the preliminary calculations, operation, 
sample retrieval, and data analysis associated with the use of cy- 
clones to obtain size-segregated samples and to measure particle- 
size distributions. 


1512 (PB—86-218682/XAB) Procedures manual for the 
recommended ARB (Air Resources Board) size-specific sta- 
tionary source particulate method (Emission Gas Recycle). 
Martin, R.S.; Farthing, W.E.; Williamson, A.D.; Dawes, 
S.S.; McCain, J.D. (Southern Research Inst., Birmingham, 
AL (USA)). May 1986. 136p. (SORI-EAS—86-270). NTIS, 
PC A07/MF AOI. 

The report provides a tutorial on the use of the Emission 
Gas Recycle (EGR) Sampling System for PMio measurement of 
particulate emissions at stationary industrial sources, and is Attach- 
ment No. 3 to the Project Final Report. The report briefly presents 
the concept of EGR and describes the prototype system construct- 
ed by Southern Research Institute under contract to the U.S. Envi- 
ronmental Protection Agency. It also provides a detailed field pro- 
tocol for use of the EGR system at stationary industrial sources, 
describes data reduction, quality assurance and quality control pro- 
cedures. The report includes a history of the PMio classifier calibra- 
tions and a history of the field trials of the EGR systems. Appendi- 
ces containing microcomputer program documentation (for setup 
and reduction of field data), as well as system drawings, are also 
included. 


1513 (PB—86-219003/XAB) Recovery of principal or- 
ganic hazardous constituents and products of incomplete com- 
bustion from a Volatile Organic Sampling Train. Final report. 
Robb, E.V.; mg se J.F.; Sykes, A.L.; Wagoner, D.E. 
(Radian ., Research Triangle Park, NC (USA)). Jul 
1986. 71p. NTIS, PC A04/MF AO1. 

The report describes an investigation of the recovery effi- 
ciencies of selected principal organic hazardous constituents 
(POHCs) from the Volatile Organic Sampling Train (VOST) under 
laboratory conditions. The compounds included: vinyl chloride, 
carbon tetrachloride, trichloroethylene, benzene, toluene, perchlor- 
oethylene, monochlorobenzene, methyl vinyl ketone, tetrahydrofu- 
ran, and chloroform. An inhouse organic vapor generation system 
was used to produce atmospheres with pre-determined concentra- 
tions of the POHCs. These were sampled by the VOST. The sam- 
pling traps were desorbed and analyzed by GC/FID. The predeter- 
mined total nanograms of POHCs were compared to the total nan- 
ograms found by the analyses. Excluding vinyl chloride and methyl 
vinyl ketone, the overall mean percent recovery for the individual 
compounds ranged from 81.0 to 118.1%. 


1514 (PB—86-220357/XAB) Study of the formation and 
transport of acidic species by nonprecipitating cumulus clouds 
during VENTEX-84. Alkezweeny, A.J. (Pacific Northwest 
Lab., Richland, WA (USA)). Jul 1986. 41p. NTIS, PC A03/ 
MF AOl. 

The report is the second in a series of reports that describes 
the VENTEX field studies conducted near Lexington, KY. The 
first one was published by Alkezweeny (1984). In the report, de- 
scription of the experiment conducted during the summer of 1984 
(VENTEX-84), from July 8 to August 18, are presented, and sam- 
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ples of the data collected are given. Possible uses of the data and 
example of data manipulation are illustrated. The principal objec- 
tives of the program are as follows: to determine the production of 
sulfate and nitrate aerosol particles by nonprecipitating cumulus 
clouds; and to investigate the vertical transport of pollutants caused 
by cumulus convection. 


1515 (PB—86-220696/XAB) Health hazard evaluation 
report HETA 83-198-1646, US Army Corps of Engineers 
supply depot, Kansas City, Missouri. Carson, G.A. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). os ‘a 16p. (HETA—83-198- 1646). NTIS, PC 
A02/MF A 

te surveys were conducted at the U.S. Army 
Corps of Engineers Supply Depot during a re-roofing operation 
(SIC-1761) on March 28, April 18 and 19, 1983. The U.S. Army 
Corps of Engineers, Kansas City District had requested the evalua- 
tion of working conditions and recommendations for reducing oc- 
cupational exposures. Personal air samples for acetonitrile solubles 
were collected on all seven workers involved with tear off, repair 
of roof deck, and application of an asphalt built up roof. The aceto- 
nitrile soluble portion was used as an indicator of exposure to as- 
phalt fumes. Values for personal samples ranged from .04 to .83 
milligrams per cubic meter (mg/m3). NIOSH and the American 
Conference of Governmental Industrial Hygienists recommend a 
time weighted average (TWA) exposure limit of 5.0 mg/m3 for as- 
phalt fumes. Area air samples ranged from 0.02 to 3.0mg/m3, with 
six of the values less than or equal to 0.40mg/m3. Individual polyn- 
uclear aromatic hydrocarbons from area air samples were less than 
the 250 nanogram per sample limit of detection. The author con- 
cluded that workers were not over exposed to asphalt fumes. Rec- 
ommendations to further reduce exposures at other sites include the 
scheduling of work to reduce the number of employees exposed, lo- 
cating the kettle and work areas to reduce exposure to fumes, and 
keeping the temperature of the kettle at an absolute minimum nec- 
essary to meet material specifications. 


1516 (PB—86-220704/XAB) Health hazard evaluation 
report HETA 85-062-1652, Veterans Administration Center 
and Regional Office, Philadelphia, Pennsylvania. Bennett, 
D.E.; Chrostek, W. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Jan 1986. 19p. 
(HETA—85-062-1652). NTIS, PC A02/MF AO1. 

Concern among employees that asbestos exposure at the 
Veterans Administration Center and Regional Office in Philadel- 
phia, Pennsylvania may be causing relatively high rates of cancer 
deaths culminated in a NIOSH evaluation of the facility. Medical 
and personnel records were incomplete, but death certificates were 
obtained for 10 of 20 presumed cancer victims. Three had died of 
lung cancer, two of colon cancer, and one each of gastric, small 
intestine, pancreas, and breast cancer. The sampling was too small 
to draw any conclusions concerning a cancer cluster. Bulk samples 
of steam pipes and damaged ceiling tiles were taken from the areas 
of concern. Three of the five bulk samples showed chrysotile asbes- 
tos. Ceiling tile and pipe covering contained 30-40% chrysotile as- 
bestos. No asbestos was found in dust settled on a file cabinet. Air 
fiber concentrations were below the limit of detection (3000 fibers 
per cubic meter) in the 12 samples taken. Air samples indicated that 
adequate outside air is entering the working areas of the building. 
The authors conclude that a potential hazard from asbestos existed 
if pipes or ceiling tiles were damaged or disturbed. 


1517 (PB—86-220712/XAB) Health hazard evaluation 
report HETA 84-102-1653, Ladish ee Cadahy, Wis- 
consin. Daniels, W.J.; Arnold, S.; Orris, P. (National Inst. 
for Occupational Safety and "Health, Cincinnati, OH 
(USA)). a “hes 22p. (HETA—84-102-1653). NTIS, PC 
A02/MF A 

A a aie survey was made to investigate exposures to 
crystalline silica, metal dust and fumes, solvents, machine coolants, 
and lead at a metal forging facility owned by the Ladish Company, 
Cudaby, Wisconsin as requested by an authorized representative of 
the employees. Medical surveys were conducted and environmental 
air samples collected. Additional specific substances investigated in- 
cluded titanium, nickel, chromium, iron oxide, cobalt, vanadium, 
aluminum, cutting fluids, and 1,1,1-trichloroethane. No evidence of 
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excess respiratory disease was found among 45 grinders. A substan- 
tial number of employees complained of irritant symptoms attrib- 
uted to brief exposures to high concentrations of the grinding dust. 
No evidence of skin problems related to coolant exposures was 
noted. Concentrations of total particulates were below the OSHA 
standard of 15mg/m* as an 8-hour time weighted average (TWA). 
Nickel was detected in five of six personal samples at TWA con- 
centrations ranging from 0.002 to 0.056 mg/m*. The authors con- 
clude that instances involving the grinding of large forgings and 
forgings containing nickel present a potential health hazard if not 
properly controlled. It is recommended that nickel exposure be re- 
duced to the lowest feasible level. Employees should position their 
work so that dust generated is effectively captured by the grinding 
hood, in some cases using a moveable hood, or periodically reposi- 
tioning a part. 


1518 (PB—86-221249/XAB) Air-quality criteria for par- 
ticulate matter and sulfur oxides (1982) (second addendum): 
assessment of newly available health effects information. 
Review draft. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Criteria and As- 
sessment Office). Jul 1986. 160p. (EPA/600/8—86/020A). 
NTIS, PC A08/MF AO1. 

The report evaluates and assesses new scientific information 
that have emerged since 1982 and their implications for derivation 
of health-related criteria for particulate matter and sulfur oxides 
NAAOS. The literature through June 1986 was reviewed thor- 
oughly for information relevant to air-quality criteria, although the 
document is not intended as a complete and detailed review of all 
literature pertaining to particulate matter and sulfur oxides. Ac- 
cordingly, the present addendum: (1) concisely summarizes key 
findings from the 1982 EPA criteria document and first addendum 
as they pertain to derivation of health-related criteria; and (2) pro- 
vides an updated assessment of newly available information of po- 
tential importance for derivation of health criteria for both the par- 
ticulate matter and sulfur oxides standards, with major emphasis on 
evaluation of human-health studies published since 1982. Certain 
background information of crucial importance for understanding 
the assessed health effects findings is also concisely summarized. 
This includes information on physical and chemical properties of 
particulate matter, sulfur oxides, and associated aerosols and ambi- 
ent monitoring techniques. 


1519 (PB—86-221256/XAB) Health-assessment docu- 
ment for polychlorinated dibenzofurans. Review draft. (Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). 
Office of Environmental Criteria and Assessment). Jun 
poy 385p. (EPA/600/8—86/018A). NTIS, PC A17/MF 
AOl. 


The health assessment document for polychlorinated diben- 
zofurans (PCDFs) provides the scientific data base for utilization by 
U.S. EPA in its activities related to the Clean Air Act. PCDFs are 
a group of widespread and environmentally stable halogenated tri- 
cyclic aromatic hydrocarbons. They enter the environment as trace 
impurities in PCBs, chlorophenols, PCNs, 2,4,5-T formulations, and 
as a result of diverse combustion processes. PCBFs bioacumulate in 
exposed human and animal adipose rich tissues. They are extremely 
toxic to animals and humans. Their toxic effects are very similar to 
those caused by 2,3,7,8-TCDD. Information on adverse health ef- 
fects in humans has been derived from the observation in the isolat- 
ed Japanese and Tiawanese population who accidentally consumed 
PCBs and PCDF-contaminated rice oil. 


1520 (PB—86-221280/XAB) Health-hazard evaluation 
report HETA 84-257-1650, Denver Water Department, 
Denver, Colorado. Pryor, P. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Jan 1986. 20p. 
(HETA—84-257-1650). NTIS, PC A02/MF AO1. 

Environmental surveys conducted on February 4 and July 
16, 1985 at the Denver Water Department, Denver, Colorado, in- 
cluded collection of breathing-zone and general-area samples for as- 
bestos and personal sampling for noise exposure. The Denver 
Water Department had requested an evaluation of potential health 
hazards to employees during cutting of cement pipes thought to 
contain asbestos. 
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1521 (PB—86-221298/XAB) Health-hazard evaluation 
Pg HETA 83-270-1656, Laminating Corporation of Amer- 
ica, Eatontown, New Jersey. Seixas, N.; Ordin, D.L.; Liver- 
ight, T. (National Inst. for Occupational Safety and "Health, 
incinnatii OH (USA)). Jan 1986. 52p. (HETA 83.270. 
1656). NTIS, PC A04/MF AO1. 

Walkthrough studies, medical and exposure evaluations were 
conducted at the Laminating Corporation of America, Eatontown, 
New Jersey. The evaluation was requested by the Amalgamated 
Clothing and Textile Workers Union. Solvents of concern included 
methyl-ethyl-ketone, methyl-isobutyl-ketone, cyclohexanone, ace- 
tone, and toluene. 


1522 (PB—86-221314/XAB) Health hazard evaluation 
report HETA 84-167-1662, Simmons, USA, Kansas City, 
Kansas, Zey, J.N.; Boiano, J.M. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1986. 
20p. (HETA—84-167-1662). NTIS, PC A02/MF AO1. 

Total cotton dust levels were evaluated at Simmons USA, 
Kansas City, Kansas, which manufactures mattresses, bedsprings 
and sleeper sofas. The Corporate Headquarters had requested an 
evaluation of employee exposure to airborne cotton dust in garnet- 
ting and associated processing areas. 


1523 (PB—86-221322/XAB) Health-hazard evaluation 
report HETA 85-029-1675, J. R. Simplot Company, Helm, 
California. Belanger, P.L. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). joe 1986. 14p. 
(HETA—85-029-1675). NTIS, PC A02/MF A 

Following a request from a Chemical Ron ‘Union repre- 
sentative concerning excessive dust exposures at the J.R. Simplot 
Company, Helm, California, total nuisance dust air concentrations 
were measured during fertilizer, ammonium sulfate and ammonium 
phosphate, bagging and bulk loading. 


1524 (PB—86-221348/XAB) Health-hazard evaluation 
report HETA 86-005-1679, Dutch Girl Cleaners, Springdale, 
Ohio. Burr, G.A.; Todd, W. (National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA)). Mar 1986. 
14p. CHETA—86-005-1679). NTIS, PC A02/MF A0O1. 

An environmental survey at Dutch Girl Cleaners in the 
Thriftway Mini Mall, Springdale, Ohio, was conducted on October 
25, 1985, and air samples collected on October 30, 1985 from the 
cleaners, an adjacent supermarket and the enclosed pedestrian mall 
were analyzed for perchloroethylene. 


1525 (PB—86-221355/XAB) Health-hazard evaluation 
report HETA 80-13, 81-147-1644, Schlegel Tennessee, Inc., 
Maryville, Tennessee. Hervin, R.L.; Handke, J.L. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Dec 1985. 48p. (HETA—81-147-1644). NTIS, PC 
A03/MF AO1. 

Following a request from the management of Schlegel Ten- 
nessee, Inc., Maryville, Tennessee, eye irritation among employees 
at the extruded-rubber production facility was investigated. Person- 
al and area air samples were analyzed for a number of solvents and 
chemicals associated with the production process. Several com- 
pounds capable of causing eye irritation were detected: hydrogen 
sulfide, dimethylamine, and triethylamine, and in the sponge and 
dense rubber production area, carbon disulfide. 


1526 (PB—86-221389/XAB) Industrial hygiene sam- 
pling survey report of Hoover Universal, Inc. Greenfield, 
Ohio. Boeniger, M. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Div. of Surveillance, 
Hazard Evaluation and Field Studies). Apr 1986. 72p. 
(IWS—83.13B). NTIS, PC A04/MF AO1. 

Past and present chemical exposures, particularly to toluene 
diisocyanate (TDI), were examined at Hoover Universal, Inc., 
Greenfield, Ohio, a molded foam production facility, for use in an 
epidemiologic mortality study. Past exposures were determined 
from available environmental monitoring records. Personal breath- 
ing-zone air samples were tested for chemical exposures. Exposure 
records showed polyvinyl chloride resin had been used in this facil- 
ity; no measurements were available. 
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1527 (PB—86-221397/XAB) Health-hazard evaluation 
report HETA 83-380-1671, roofing sites, Dayton, Ohio. Reed, 
L. (National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH (USA)). Feb 1986. 13p. (HETA—83-380-1671). 
NTIS, PC A02/MF AO1. 

Tear-off and application operations at roofing sites in the 
Dayton, Ohio area were evaluated in August and September, 1983. 
The evaluation was requested by the United Union of Roofers, Wa- 
terproofers and Allied Workers to investigate potential worker ex- 
posures to coal tar products, asphalt and solvents. Personal breath- 
ing-zone air samples were collected for determination of total par- 
ticulates, benzene solubles, and polynuclear aromatic hydrocarbons. 
The major adhesive solvents were: xylene; toluene; acetone; ethyl- 
benzene; and other hydrocarbons. 


1528 (PB—86-221405/XAB) Industrial hygiene compre- 
hensive survey report of Cartex Morrisville, 
Pennsylvania. Boeniger, M. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Div. of Surveil- 
lance, Hazard Evaluation and Field Studies). May 1986. 
61p. (IWS—83.15B). NTIS, PC A04/MF AO1. 

A walk-through survey was conducted on April 26, 1984, 
and during the week of April 22 to 26, 1985 breathing-zone samples 
were analyzed for 2,4 and 2,6 isomers of toluene diisocyanate at the 
Cartex Corporation facility near Morrisville, Pennsylvania. Data 
from the study are to be used in an epidemiologic mortality study 
of workers exposed to toluene diisocyanate (TDI). 


1529 (PB—86-221447/XAB) Semen study of papaya 
workers exposed to ethylene dibromide. Ratcliffe, J.M.; 
Schrader, S.M.; Steenland, K.; Clapp, D.; Turner, T. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). 1984. 58p. NTIS, PC A04/MF AO1. 

A cross sectional semen and cytogenetic study was per- 
formed on male workers exposed to ethylene-dibromide (EDB) in 
the papaya fumigation industry in Hawaii. Semen analyses were 
conducted on 46 men in six fumigation facilities with an average 
length of employment of 5 years and airborne exposures to EDB 
ranging from 16 to 213 parts per billion. Statistically significant de- 
creases in sperm count per ejaculate and the percentage of viable 
and motile sperm and increases in the proportion of specific mor- 
phological abnormalities were observed among exposed men when 
compared with controls. Semen volume and sperm concentration 
were also lower in the exposed group. No effect of exposure to 
EDB on sperm velocity, the overall proportion of sperm with 
normal morphology or YFF bodies was noted. The authors con- 
clude that based on the decreases in sperm count, viability and mo- 
tility and increases in certain types of morphological abnormalities 
among workers exposed to EDB, EDB may increase the risk of re- 
productive impairment in workers at exposure levels near the 
NIOSH recommended limit of 45 parts per billion and far below 
the current OSHA standard of 20 parts per million. 


1530 (PB—86-221462/XAB)  Industry-wide studies 
report of walk-through survey at Johnson and Johnson (Ethi- 
con), Somerville, New Jersey. Greife, A.; Morawetz, J.; 
Stayner, L. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). 29 May 1986. 36p. TWS— 
67.37). NTIS, PC A03/MF A0Ol1. 

A walk-through industrial hygiene survey was conducted at 
the Ethicon, Incorporated wound-closure device production facility 
in Somerville, New Jersey. Industrial hygiene records, production 
processes, personnel records, ethylene-oxide (ETO) exposures, and 
possible confounding exposures were evaluated to determine the 
suitability of the facility ne inclusion in the NIOSH ETO study. It 
was estimated that an average 11,640 pounds/year ETO were used 
from 1978 to mid 1984. Ethicon had a comprehensive industrial hy- 
giene program. Review of industrial hygiene data indicated that in 
1977 the highest ETO exposure group were primary sterilizer oper- 
ators with a mean exposure of 6.4 parts/million (ppm) and a maxi- 
mum of 16.50 ppm. Installation of improved sterilizers and major 
engineering changes reduced ETO exposures over the period exam- 
ined. Reports were not maintained on sterilizer leaks or accidents 
which could have caused potential ETO employee exposure until 
1981. Employees were exposed to radiation, cumol, formaldehyde, 
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and benzene, as well as ETO. Personnel records for workers termi- 
nated since 1974 and payroll changes notices were available for 
constructing individual work histories. A report prepared in 1981 
listed all workers believed to have potential ETO exposures, a total 
of 612 employees. The authors conclude that this facility meets all 
eligibility requirements for inclusion in the NIOSH ETO exposure 
study. 


1531 (PB—86-221512/XAB) Health hazard evaluation 
report HETA 85-060-1670, City of Norwood, Norwood, Ohio. 
Ruhe, R.L.; Bennett, D. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Feb 1986. 14p. 
(HETA—85-060-1670). NTIS, PC A02/MF A0O1. 

Following a request from the Health Commissioner of Nor- 
wood, Ohio, employee exposure to toner powder used in Norwood 
Senior High Media Center photocopying machine was investigated. 
Personal and area air samples for total particulates were collected 
on preweighed filters and total sample weights determined. Indica- 
tor tube sampling was done for carbon monoxide and ozone. Medi- 
cal interviews were conducted with three media center workers to 
elicit work related symptomatology. Exposure to total particulate 
ranged from less than the detection limit to 0.02 mg/m*. Carbon 
monoxide and ozone were nondetectable. Two employees reported 
no symptoms associated with work. After operating the copy ma- 
chine for 3 weeks, the third employee developed hives on both 
hands progressing to the earlobes and right cheek. Her condition 
improved on weekends. She also had a cough and shortness of 
breath when working with the duplicator. No positive response to 
patch testing was seen, but the employee developed cough, tearing 
eyes, and itching 2 hours after patch application. The authors con- 
clude that one employee suffered an allergic reaction precipitated 
by materials inhaled in the duplicator area. It is recommended that 
this employee not use this machine, and improved ventilation be 
provided for the entire media center. 
























































1532 (PB—86-221587/XAB) Health hazard evaluation 
report HETA 85-021-1654, Portsmouth Naval Shipyard, 
Portsmouth, New Hampshire. McManus, K.P. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jan 1986. 15p. (HETA—85-021-1654). NTIS, PC 
A02/MF AO1. 

Following a request from the United Brotherhood of Car- 
penters and Joiners of America, the source of nose bleeds and 
upper-respiratory-tract irritation among employees in the insulation 
shop at the Portsmouth Naval Shipyard Portsmouth, New Hamp- 
shire, was investigated. Air samples were collected and analyzed 
for total fiber count. Samples were also analyzed by transmission 
electron microscopy for fiber identification, gravimetrically for res- 
pirable dust exposure, and x-ray diffraction for quartz content. 
Medical questionnaires were completed by 73 of 100 insulators. 
Respirable dust concentrations ranged from 8.7 to 30 micrograms 
per cubic meter (microg/m3). Concentrations of total fibers less 
than 5 microns in length ranged from 0.0017 to 0.005 fibers per 
cubic centimeter. Asbestos concentrations did not differ significant- 
ly from zero. Symptoms most frequently reported were sneezing, 
experienced by 81 percent of respondents, followed by runny nose, 
frequent colds, and skin irritation. Sixty three percent reported 
having some nose bleeds, consisting of spotting when blowing the 
nose, with an average frequency of two per week. The author con- 
cludes that employee symptoms are probably caused by the irritat- 
ing properties of magnesium silicate, portland cement, and fibrous 
glass, as well as poor work practices which resulted in direct con- 
tact and transfer of the irritating dusts. Rigorous attention to per- 
sonal hygiene is recommended. 


1533 (PB—86-221595/XAB) Health hazard evaluation 
report HETA 85-434-1655, Ruan Transport Corporation, Des 
Moines, Iowa. Koonce, J.L. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Jan 1986. 17p. 
(HETA—85-434-1655). NTIS, PC A02/MF AO1. 

Following a request by an employee of the Ruan Transport 
Corporation, Des Moines, Iowa, symtoms including watery eyes, 
headaches, blurred vision, dizziness, drowsiness, sneezing, and 
coughing among keypunch operators working at video display ter- 
minals were investigated. Carbon-monoxide and carbon-dioxide 
samples were taken. Work station design and seating were evaluat- 
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ed. Room lighting was measured. Short medical histories were ob- 
tained all 25 keypunch operators. Carbon monoxide was not detect- 
able in the work area, but a carbon-dioxide concentration of 3000 
parts/million was measured. Many employees were observed smok- 
ing while entering data. The illumination exceeded 600 LUX in 
most general work areas even though the survey day was overcast. 
Air temperatures of 72°-F or higher were measured. Insufficient leg 
space was found under work tables. Work stations had inadequate 
adjustments to compensate for individual variations. The night 
crew had fewer symptoms than the day shift except that 90% of 
night workers reported headaches compared with 75 percent of day 
workers. The author concludes that improper lighting, work space 
design, and excessive cigarette smoke may be responsible for the re- 
ported symptoms. Reduction of light levels, reduction of smoking, 
replacement of work station furniture with adjustable models, and 
improved ventilation are recommended. 


1534 (PB—86-221603/XAB) Health hazard evaluation 
report HETA 85-048, 04901658, Lausen Division, 
New Holstein, Wisconsin. Almaguer, D. (National Inst. for 
Occupational Safety and Health, ¢ Cincinnati, OH (USA)). 
+4 pony 17p. CHETA—85-048/049-1658). NTIS, PC A02/ 

Walk-through evaluations, employee interviews, and an envi- 
ronmental survey were conducted at the Lausen Engine Division, 
New Holstein, Wisconsin. The evaluations were conducted in re- 
sponse to two separate requests concerning employee exposure to 
formaldehyde and phenol vapors during the assembly of brake pads 
in the subassembly Department, and exposure to dusts during the 
grinding, cutting, and drilling of engine parts at the Cam Line. Per- 
sonal breathing samples for formaldehyde were below the analyti- 
cal limit of detection 2 milligrams per sample. General air samples 
showed trace levels of phenol, 0.025 parts per million (ppm) and 
0.042ppm. OSHA permissible exposure limit for phenol is Sppm. 
Personal samples at the Cam Line showed time-weighted average 
concentrations for total and respirable particulates ranging from 
0.78 milligrams per cubic meter (mg/m*) to 1.89 mg/m® and from 
0.15 to 0.43 mg/m, respectively. OSHA permissible exposure limit 
for respirable particulate is 15.0 mg/m* The author concluded that 
no hazard exists at the time. It is recommended that curing and 
gluing oven temperatures be below 550°-F, increased efforts be 
made to alleviate dermatitis problems should they arise, employees 
be encouraged to avoid skin contact with lubricating fluids, good 
personal hygiene be encouraged, and incidences of carpal tunnel 
syndrome and other ergonomic hazards be investigated. 


1535 (PB—86-221611/XAB) Health-hazard evaluation 
report HETA 84-233-1663, FMC Corporation, Pocatello, 
Idaho. Apol, A.G.; Thoburn, T.; Gunter, B. (National Inst. 
for Occupational’ Safety and. Health, Cincinnati, OH 
(USA)). Feb 1986. 47p. (HETA—84-233-1663). NTIS, PC 
A03/MF AO1. 

Following a request from the International Association of 
Machinists, Lodge 1933, breathing-zone air samples were evaluated 
and 187 of 493 workers were interviewed concerning health prob- 
lems at the FMC Corporation, Pocatello, Idaho. Workers are po- 
tentially exposed to excessive airborne concentrations of respirable 
and total quartz dust and sulfur dioxide. The potential exists for 
harmful exposures to phosphorus, phosphine, hot surfaces and liq- 
uids. 


1536 (PB—86-221629/XAB) Health hazard evaluation 
report HETA 85-345-1665, County of Alameda, Oakland, 
California. er, P.L. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Feb 1986. 14p. 
(HETA—85-345-1665). NTIS, PC A02/MF AO1. 

Air quality in the Data Processing Department of the 
County of Alameda, Oakland, California was investigated on May 
16, and June 14, 1985. The evaluation was requested by a represent- 
ative of the Personnel Department, Occupational Health Services, 
County of Alameda, Oakland, California to investigate indoor air 
quality problems. Workers had complained about room air tempera- 
ture, and symptoms such as stuffy head, headaches, burning eyes 
and raspy throat. There also was concern that the ventilation intake 
duct, at street level, might be capturing vehicle-exhaust fumes. Ap- 
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proximately 70 to 80 programmers and clerical staff work in the 
Data Processing Department, which is located in a large window- 
less room in the basement. An initial environmental survey was 
conducted in May; in June, carbon monoxide (CO), carbon dioxide 
(CO) and formaldehyde concentrations in the air were measured 
us’*g chemical detector tubes. The author concluded that there 
weie no overexposures to CO, CO, or formaldehyde, and that 
workers complaints may be related to an improperly balanced ven- 
tilation system and cigarette smoke. 


1537 (PB—86-221637/XAB) Health-hazard evaluation 
report HETA 85-408-1666, Doctors Hiatt, Metcalfe, and 
Schaad, Denver, Colorado. Gunter, B.J.; Pryor, P.D. (Na- 
tional Inst. for Occupational Safety and "Health, Cincinnati, 
OH (USA)). Feb 1986. 13p. CHETA—85-408-1666). NTIS, 
PC A02/MF AOl. 

Nitrous-oxide concentrations in office air were measured di- 
rectly in September of 1985, and a follow-up environmental survey 
was made in January, 1986 at the Hiatt, Metcalfe, and Schaad 
dental clinic, Denver, Colorado. The office manager of the clinic 
had requested an evaluation of nitrous-oxide exposures during 
dental procedures. General area samples were taken on the nitrous- 
oxide administering equipment throughout the dental operatory, in 
the secretarial work area, and in the breathing zone of the two 
dental hygienists. Concentrations ranging from 100 to greater than 
1000 parts per million (ppm) were found. The average nitrous-oxide 
concentration was approximately 500 to 600ppm in the breathing 
zone of the hygienists during the cleaning procedure. Hygienists 
used 3.5 to 4.5 liters of nitrous oxide per minute. Nitrous-oxide con- 
centrations in the secretarial areas were 350 to 400ppm while the 
hygienists were using the gas. NIOSH recommended a 25ppm envi- 
ronmental limit for nitrous oxide. The author concludes that a 
health hazard exists from overexposures to nitrous oxide. A nitrous- 
oxide scavenging system, lower flow rates, and a better dilution 
ventilation system are recommended to lower these exposure con- 
centrations. 


1538 (PB—86-221645/XAB) Health hazard evaluation 
report HETA 85-538-1667, General Telephone Company, 
Sherman, Texas. Pettigrew, G.L. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1986. 
14p. (HETA—85-538-1667). NTIS, PC A02/MF A01. 

Following an employee request, potential health problems 
among telephone cable splicers were investigated at the General 
Telephone Company Sherman, Texas. Information was collected on 
materials used, work procedures, and personal protective equipment 
employed. Materials of primary concern were petrolatum in the 
filled cable, petroleum distillates used as cable cleaner, and isocyan- 
ates in the two-part reenterable encapsulant. Personal air samples 
taken by OSHA during pouring operations with the encapsulant re- 
vealed no detectable isocyanate concentrations. Observation of a 
large splicing operation showed the head of the splicer was posi- 
tioned over the top of the casing while pouring encapsulant compo- 
nents allowing potential exposure. Petrolatum was determined to be 
physiologically inert. Nine of 32 potentially exposed workers com- 
pleted questionnaires. The most frequently reported symptoms were 
head congestion and headaches at work; 67% reported warts and 
33% reported skin rashes. The author concludes that a health 
hazard to employees does not exist under normal operating condi- 
tions. Workers are advised not to use cable cleaner for personal 
cleanup. To avoid potential isocyanate sensitization, minimizing ex- 
posure, use of personal protective equipment, and good work prac- 
tices are recommended. Cuts and abrasions among splicers may be 
implicated in wart formation. 


1539 (PB—86-221652/XAB) Health hazard evaluation 
report HETA 84-483-1669, National Aluminum Rolling Divi- 
sion, Salisbury, North Carolina, Ahrenholz, S.H. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Feb 1986. 28p. (HETA—84-483-1669). NTIS, PC 
A03/MF AO1. 

A walk through survey on November 27, 1984 and personal 
exposure monitoring for kerosene, mineral-spirits a proprietary 
coolant additive, asbestos, and carbon-monoxide on May 20 to 22, 
1985 were carried out in the Rolling Mill Department of the Na- 
tional Aluminum Rolling Division, Salisbury, North Carolina. Au- 
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thorized representatives of Local 8573, United Steel Workers of 
America requested evaluation of i illness in workers. 
There were approximately 52 workers in the Rolling Mill Depart- 
ment, including rolling mill operators and helpers, and annealing 
furnace operators and helpers. No specific source of respiratory ir- 
ritation was identified. Time-weighted average (TWA) exposures to 
kerosene ranged from 16 to 101 milligrams per cubic meter (mg/ 
m*); the NIOSH recommended exposure limit (REL) is 100mg/m*. 

to mineral spirits ranged from 16 to 43mg/m* The 
TWA REL for mineral spirits is 350mg/m*. Monitoring for the 
proprietary additive did not indicate any detectable exposures. As- 
bestos exposures for furnace workers ranged from nondetectable to 
0.01 fibers per cubic centimeter (fibers/cc). The REL for asbestos 
is 0.1fibers/cc. Full-shift exposures to CO were below 5 parts per 
million (ppm). The TWA REL for CO is 35ppm over a workshift. 
The author considers the potential for asbestos exposure associated 
with deteriorating furnace insulation to necessitate implementation 
of corrective measures. 


1540 (PB—86-221660/XAB) Health hazard evaluation 
report HETA 84-416-1673, United Hydraulics, Hampton, 
Iowa. Rondinelli, R.; Rinsky, R.; Bicknell, R. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Feb 1986. 19p. (HETA—84-416-1673). NTIS, PC 
A02/MF AO1. 


Breathing zone and general area air samples were analyzed 
for benzene, ethylbenzene and toluene in the honing department of 
United Hydraulics, Hampton, Iowa. Urine samples (3 from honers 
and 4 from individuals working elsewhere in the facility) were 
taken preshift and postshift for phenol determinations. Evaluations 
were requested by the Iowa State Health Department because of an 
apparent leukemia cluster at the facility. Two personal air samples 
showed trace amounts of benzene calculated as an 8-hour time 
weighted average; 0.06 parts per million (ppm) from a honer and 
0.07ppm from a worker in another department. The current OSHA 
standard is 10ppm averaged over an 8-hour workshift. Urinalysis 
showed four individuals possessed cross-shift increases ranging 
from 1.0 to 2.6 milligrams per gram creatinine which probably did 
not represent increases conclusively attributable to benzene expo- 
sure. The authors conclude than there appears to be a clustering of 
leukemia cases among workers in the facility, but the leukemia 
cases are of epidemiologically dissimilar cell types, current working 
conditions do not expose workers to substantial benzene concentra- 
tions, and substantial changes in solvents, cutting oils, or working 
practices have not occurred at the facility since 1973. The investi- 
gation should be reopened if additional leukemia, lymphoma, or 
aplastic anemia cases occur. Recommendations include wearing 
gloves impermeable to benzene and other solvents. 


1541 (PB—86-221678/XAB) Health hazard evaluation 
report HETA 83-465-1674, Staco, Inc, Poultney, Vermont. 
Ehrenberg, R.L.; Smith, A.B. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1986. 
83p. (HETA—83-465-1674). NTIS, PC A05/MF A01. 

Possible exposures to elemental mercury were investigated at 
Staco, Inc., Poultney, Vermont at the request of the Vermont De- 
partment of Health. A medical survey was conducted of 84 of 
about 120 Staco employees and a comparison group of 79 employ- 
ees from an electronics facility who were not exposed to mercury. 
Personal monitoring samples for mercury vapor air levels at Staco 
ranged from 25.6 to 270.6 micrograms per cubic meter (microg/ 
m3). Urine mercury levels among the 84 employees studied ranged 
from 1.3 to 344.5 micrograms per gram creatinine. Indications of 
positive neurological findings among the Staco workers also tended 
to be higher, particularly for static tremor (19% versus 10% in a 
control group) and difficulty with heel to toe walk (15% versus 
3%). However, these findings could not be unequivocally associat- 
ed with mercury exposures as measured by urine mercury level or 
a calculated chronic exposure index. No reproductive problems 
were found nor were there any problems with the thyroid function 
or renal function except for a significantly higher mean specific 
gravity among the Staco workers. No recommendations to control 
exposures or improve medical monitoring were made. A study on 
the behavioral testing of Staco/Chase and comparison group work- 
ers in Vermont is included in an addendum. 
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1542 (PB—86-221751/XAB) Industry-wide studies 
report: a walk-through survey of McCormick and Co., Inc., 
Baltimore, Maryland. Morawetz, J.S.; Steenland, K. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). 7 Oct 1985. 35p. (IWS—67.38). NTIS, PC 
A03/MF A0O1. 

A walk-through survey was conducted at three facilities of 
McCormick and Co., Baltimore, Maryland, to determine the suit- 
ability of the company for inclusion in an industrywide mortality 
and industrial hygiene study of workers potentially exposed to eth- 
ylene-oxide (Et0) in industrial-sterilization processes. Ethylene 
oxide has been used since 1938 to sterilize spices. Industrial hygiene 
records, production processes, and personnel records were evaluat- 
ed. The facilities meet the requirements of being able to contribute 
at least 400 person years of data to the study, having adequate per- 
sonnel records to identify past and present workers exposed to EtO, 
and do not have any serious confounding exposure to a known leu- 
kemogen, even though some of the workers were exposed during 
the 1940s and 1950s to a number of toxic chemicals. Methyl bro- 
mide has been used as a fumigant in the plant and may have at 
times been present in low levels in the air. A possible connection 
between this compound and carcinoma induced experimentally in 
rats is noted, but the compound is not known to be a leukemogen. 


1543 (PB—86-222270/XAB) Health hazard evaluation 
report HETA 83-222-1631, Metz Metallurgical, South Plain- 
field, New Jersey. Rosenman, K.D.; Seixas, N.S.; Igliewicz, 
R. (National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH (USA)). Nov 1985. 28p. (HETA—83-222-1631). 
NTIS, PC A03/MF AOl1. 

Field visits and medical examinations were conducted in re- 
sponse to requests by workers at Metz Metallurgical, South Plain- 
field, New Jersey concerned about exposure primarily to silver 
powders. Airborne silver levels were above OSHA standard of 0.01 
milligrams per cubic meter (mg/m3) in 10 of 13 samples. Urine 
silver levels were elevated in 96% of 27 workers tested; 92% had 
elevated blood silver levels; 19% had elevated cadmium levels. 
Symptoms of respiratory irritation were reported in a majority of 
workers and nose bleeds in 8 of 27. Deposition of silver in the 
cornea of the eye was detected in 5 of 8 long-term workers and 
was associated with complaints of decreased night vision. N-acetyl- 
B-D-glucosaminidase was significantly elevated in 4 individuals and 
correlated with blood silver levels. Estimated creatinine clearance 
was significantly lower. Kidney function may have been adversely 
affected. The authors conclude that a health hazard exists, and that 
exposure to silver and cadmium dust and fumes are causing respira- 
tory, eye and kidney problems among exposed workers. Exposure 
is to be reduced to 0.01mg/m‘ silver and the lowest feasible level 
for cadmium and a follow-up medical surveillance program initiat- 
ed. 


1544 (PB—86-222353/XAB) Asbestos-containing mate- 
rials in school buildings: bulk sample analysis quality assur- 
ance program. Bulk sample rounds 12, 13, and blind round 
III. Final report. Parris, M.L.; Starner, K. (Research Trian- 
gle Inst., Durham, NC (USA)). Jul 1986. 92p. NTIS, PC 
A0S/MF A011. 

The report presents the results of laboratories participating 
in the twelveth, thirteenth, and third (IID) blind round of the bulk 
sample analysis quality assurance program sponsored by the U.S. 
Environmental Protection Agency. Three hundred twenty-three, 
386, and 51 laboratories that analyze bulk samples (by polarized 
light microscopy) to determine asbestos content participated in 
these rounds, respectively. Laboratories received bulk samples of 
asbestos, asbestos substitutes, or other bulk-insulation materials. 
Three aspects of analytical results were considered: classification of 
a sample as either asbestos (positive) or nonasbestos (negative); 
identification of the specific type of asbestos present; and quantita- 
tion of the relative amount of major constituents present. A per- 
formance rating was assessed for each laboratory, based only on the 
ability to correctly classify samples. Reductions of a possible 4/4 
correct score was made only for the reporting of false positives and 
false negatives. Samples were correctly classified as asbestos or 
non-asbestos containing materials (as described in Federal Register, 
Vol. 47, No. 103, Thursday, May 27, 1982) by 98.5%, 98.6% and 
96.7% of the laboratories participating in rounds twelve, thirteen 
and third blind round, respectively. 










1545 (PB—86-222387/XAB) Health-hazard evaluation 
report HETA 85-323-1677, Cuyahoga Community College, 
Cleveland, Ohio. Hunninen, K. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Mar 1986. 
1lp. CHETA—85-323-1677). NTIS, PC A02/MF A0O1. 

An environmental survey was conducted in the photography 
laboratory of the Learning Resources Support Services at Cuya- 
hoga Community College, Cleveland, Ohio on July 10 and 11, 1985 
to assess exposures to reagents and byproducts of processes used. 
The evaluation was requested by District 925, Service Employees 
International Union for the investigation of worker complaints of 
dizziness, nausea, headaches and other symptoms they believed 
were related to photographic developing and printing processes. 
Air samples were collected for acetic acid, sulfuric acid, ammonia, 
formaldehyde, and sulfur dioxide; a personal breathing zone sample 
for acetic acid and sulfuric acid was collected on a laboratory 
worker over a six-hour period. The time-weighted average expo- 
sure was 0.2 milligram per cubic meter (mg/M®) for acetic acid 
(NIOSH Recommended Exposure Limit (REL) of 25mg/M®°) and 
0.02mg/M$ for sulfuric acid (REL of 1mg/M‘). Short term expo- 
sure to ammonia was about 1 part per million (ppm) (REL of 
50ppm). The other compounds were not detected in breathing zone 
samples. The existing ventilation system was evaluated. The author 
concludes that workers were not overexposed to substances used in 
photographic developing and printing. Inadequate fresh outside air 
was being supplied and local exhaust ventilation was not effective. 
Recommendations are made regarding general work-room air qual- 
ity and work practices for the laboratory. 


1546 (PB—86-222395/XAB) Industrial-hygiene survey 
report of Phillips Chemical Company, Philtex Plant, Borger, 
Texas. Roberts, D.R.; Krishnan, E.R. (National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA)). May 
1986. 28p. (IWS—147.23). NTIS, PC A03/MF AO1. 

A walk-through industrial hygiene survey of the Philtex fa- 
cility of Phillips Chemical Company, Borger, Texas, was performed 
to determine its suitability for inclusion in a 1,3-butadiene exposure 
survey. Of 212 employees, 33 were potentially exposed to 1,3-buta- 
diene. Facility history, manufacturing process, quality control, past 
exposures, and engineering controls were examined. Medical, 
safety, and industrial-hygiene programs were studied. Bulk polymer 
samples were analyzed for free monomer emanation at ambient, 
highest polymer process, and highest estimated end use tempera- 
tures. Industrial-hygiene monitoring results showed the mean-time- 
weighted average (TWA) 1,3-butadiene exposure was 1.7 parts per 
million (ppm); 75% of TWA exposures were less than 0.1ppm, but 
several ranged from 3 to 12.6ppm. Process equipment had single 
mechanical seals, although reactor agitators had dual mechanical 
seals. 1,3-Butadiene exposures occurred primarily during mainte- 
nance and quality-control sampling. Materials produced from 1,3- 
butadiene were tested to determine the levels of the compound re- 
leased. The authors conclude that the facility is a candidate for an 
in-depth industrial-hygiene survey. Installation of a closed-loop 
quality-control sample-collection system and installation of double 
mechanical seals are recommended. 


1547 (PB—86-222403/XAB) Industry-wide study report 
of an in-depth survey at Shell Oil Company Deer Park Manu- 
facturing Complex, Deer Park, Texas. Ungers, L.J.; Fajen, 
J.M.; Roberts, D.R.; McCann, J. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA). Div. of 
Surveillance, Hazard Evaluation and Field Studies). May 
1986. 45p. (WS—147.10B). NTIS, PC A03/MF AO1. 

An in-depth survey was made of a 1,3-butadiene monomer- 
producing plant, Shell Oil Company's Deer Park Manufacturing 
Complex, Deer Park, Texas because recent toxicological studies in- 
dicated 1,3-butadiene as an animal and potential human carcinogen. 
Workers performing maintenance on process equipment had the 
highest potential mean exposure. 








1548 (PB—86-222551/XAB) Input-output bes of se- 
lected nutrients on an experimental watershed near Parsons, 
West Virginia. Forest Service research paper. Helvey, J.D.; 
Kunkle, S.H. (Forest Service, Broomall PA PA ‘(USA). North- 
eastern Forest Experiment Station). 1986. 12p. NTIS, PC 
A02/MF AO1. 

A control watershed at the Fernow Experimental Watershed 
effectively neutralizes acids received in precipitation. However, sul- 
fate input by precipitation greatly exceeds sulfate losses as stream- 
flow and watershed acidification is a real concern. 


1549 (PB—86-222593/XAB) Summary of US LIMB 
(limestone injection with multistage burner) technology. 
Drehmel, D.C.; Kaplan, N.; Hendriks, R.V. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab.). Jul 1986. 15p. 
(EPA/600/D—86/154). NTIS, PC A02/MF AO1. 

From Combustion Institute annual meeting; Pisa, Italy (10-13 


per summarizes the development of limestone injec- 
tion multistage burner (LIMB) technology in the U.S. Among 
many control processes tested in the U.S. for conformance with 
New Source Performance Standards (NSPS) was the injection of 
limestone into the furnace region of power boilers to capture sulfur 
oxides (SOx). These limestone injection removals never achieved 
NSPS levels, but its relative simplicity encouraged continued inter- 
est. The resulting EPA LIMB technology development program 
consists of several activities which, in large measure, have proceed- 
ed in parallel: (1) fundamental research, focusing on the kinetics of 
potential LIMB reactions and on properties of limestone and lime- 
stone products; (2) pilot-scale research; (3) modeling; (4) engineer- 
ing and cost analyses; and (5) process demonstration and commer- 
cial utilization. 


1550 (PB—86-222627/XAB) Preliminary survey report: 


control technology for manual transfer of chemical powders at 


Corning Glassworks, Harrodsburg, Kentucky. Godbey, F.W. 
(National Inst. for Occupational Safety and Health, Cincin- 


nati, OH (USA). Div. of Physical Sciences and Engineer- 
ing). Jul 1984. 10p. (CT—149-25A). NTIS, PC A02/MF 


Health-hazard control methods, work processes, and existing 
control technologies used in the manual transfer of chemical pow- 
ders were evaluated at Corning Glassworks, Harrodsburg, Ken- 
tucky in May, 1984. The company employed 300 workers involved 
in the manufacture of ophthalmic glass lenses and glass sheets. The 
main dry ingredients were silica, lead, zinc, nickel, copper, arsenic, 
and fluorides. The author does not recommend an in depth study of 
the control technologies at this company since no unique state of 
the art methods are used. 


1551 (PB—86-222650/XAB) Reproductive failure due to 
environmental pH and ionic factors in landlocked rainbow 
smelt (Osmerus mordax). Kostecki, P.T.; Byrne, K.R.; Cala- 
brese, E.J. (Massachusetts Univ., Amherst (USA). Water 
Resources Research Center). Dec 1985. 39p. (PUB—150). 
NTIS, PC A03/MF AOI. 

It is possible that there is an association between the decline 
of landlocked rainbow smelt (Osmerus mordax) in Massachusetts 
lakes and acid-precipitation events now common in the Northeast. 
Spawning takes place in the spring, in small, easily-impacted 
streams subject to heavy impacts of acid from rapid snowmelt. 
However, no information exists that documents any adverse envi- 
ronmental effects on smelt-egg viability. The study attempts to doc- 
ument the effect of environmental pH, calcium, and aluminum ion 
concentrations on the viability of rainbow-smelt eggs. 


1552 (PB—86-222924/XAB) Integrated air cancer 
project, source measurement. Leese, K.E.; McCrillis, R.C. 
(Research Triangle Inst., Durham, NC (USA)). Jul 1986. 
25p. NTIS, PC A02/MF "A01. 
From APCA annual meeting; Minneapolis, MN, USA (Jun 
86). 
” The paper describes tests of four woodstove operating pa- 
rameters at two levels each: burn rate, wood moisture, wood load, 
and wood type. A half-factorial experimental test design allowed 
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statistical evaluation of the effects of each parameter on measured 
emissions of polycyclic aromatic hydrocarbons (PAHs), particu- 
lates, total hydrocarbons (THCs), CO, elements, and C1-C7 hydro- 
carbons. The control of burn rate and wood-moisture content were 
the most statistically significant parameters affecting organic emis- 
sions. Elemental emissions were most significantly affected by burn 
rate and wood type. Overall, significant changes, even reductions in 
total organic emissions, can be made just by the way a woodstove 
is operated. 


1553 (PB—86-222932/XAB) Hazardous dust control. 
Plaks, N. (Environmental Protection Soa Research Tri- 
angle Park, NC (USA). Air and Energy g Re- 
search Lab.). ro 1986. 24p. (EPA/6008e/155). 153). NTIS, 
PC A02/MF AI 

From sl on hazardous dust and materials, Japan In- 
stitute of Electrostatics; Tokyo, Japan (4-5 Jun 1986). 

Hazardous particles or dusts, for purposes of the paper, are 
considered to be those whose size or chemical species cause harm 
to the population through deposition in the lungs and other por- 
tions of the pulmonary tract. A small number of pollutants, some of 
which are particles, have been designated under the program from 
the Clean Air Act for National Emission Standards for Hazardous 
Air Pollutants (NESHAP); a larger number are being considered 
for NESHAP. Several R&D needs are listed including: sensing of 
excess emission of hazardous dust from control equipment; need to 
retrofit for improved capture of small particles; improved collection 
of fine condensable aerosols; and modeling of control technology 
for hazardous particles. Indoor air particles and dusts are discussed 
with emphasis on characterization, indoor air cleaners, and asbestos 
in residences. Radon in the indoor environment is discussed as an 
emerging problem. Finally, an indoor air/radon model is discussed 
linking indoor air dusts to lung deposition. 


1554 (PB—86-222940/XAB) Comparison of ——_ -_ 
man-made hydrocarbon emission inventories necessary for 

gional acid deposition and oxidant modeling. Novak, TH: 
Reagan, J.A. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Atmospheric Sciences Research 
Lab.). Jul 1986. 29p. (EPA/600/D—86/145). NTIS, PC 
A03/MF AO1. 

From 79. Air Pollution Control Association annual meeting; 
Minneapolis, MN, USA (22-27 Jun 1986). 

A biogenic hydrocarbon emission inventory system was de- 
veloped for the northeastern United States with design options for 
extension to other areas. Emissions from trees, leaf litter, crops, 
grass, and water are estimated for cells of 1/6 degrees latitude by 
1/4 degrees longitude (about 20 km x 20 km). Hourly emissions 
were calculated for the period, July 23-26, 1980, and compared 
with anthropogenic hydrocarbon emissions from the NAPAP in- 
ventory. Natural hydrocarbons appear to represent 60% of the re- 
gional VOC emissions. Output from the biogenic inventory is struc- 
tured to provide isoprene and other VOC input compatible with 
the Carbon Bond IV photochemical kinetic reaction system em- 
ployed in the Regional Oxidant Model. 


1555 (PB—86-222973/XAB) Development of the marine 
incineration bioassay sampling system (MIBAS) for at-sea in- 
cineration testing. Piispanen, W.H.; Jackson, M.D.; Redford, 
D.P. (Battelle Columbus Labs., OH (USA)). Jul 1986. 14p. 
NTIS, PC A02/MF AO1. 

From APCA hazardous waste management workshcp; En- 
glewood, CO, USA (23 Apr 1986). 

The paper discusses the development of the Marine Inciner- 
ation Bioassay Sampling System (MIBAS) for at-sea incineration 
testing, as part of EPA's overall evaluation of the potential benefits 
and risks associated with the incineration of hazardous wastes at 
sea. The related strategy focuses on the acquisition of scientific in- 
formation and on the development of new techniques designed to 
expand the knowledge of: (1) the chemical nature of incinerator 
emissions; (2) the behavior and fate of incinerator emission plumes; 
(3) the possible extent of exposure of marine organisms to these 
emissions; and (4) the possible environmental consequences of such 
an exposure. 








50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


(PB—86-222981/XAB) Role of quality assurance 
in > the US Environmental Protection Agency’~ Air and Energy 
Research Laboratory. Johnson, G.L.; Ford, J.S.; 
Kulkarni, S.; Smith, F. (Research Triangle Inst., Durham, 
NC (USA)). Jul 1986. 20p. NTIS, PC A02/MF AO1. 
From APCA annual meeting; Minneapolis, MN, USA (Jun 
1986). 
¥ The paper discusses the major role played by quality assur- 
ance (QA) in the environmental engineering research programs 
conducted by EPA's Air and Energy Engineering Research Labo- 
ratory (AEERL) in Research Triangle Park, NC. Consistent with 
Agency policy, AEERL requires that all data collection be docu- 
mented by approved QA Project Plans, which establish the data 
quality needed for a project. AEERL has developed an innovative 
Project Category approach to QA plan documentation which bases 
the mandatory reporting elements on the type of research project 
and the intended use of the data (e.g., rulemaking, fundamental re- 
search). This approach is also applied to audits, which ensure that 
QA requirements are implemented properly. AEERL has imple- 
mented a comprehensive QA program based on detailed QA 
Project Plans, QA audits, and final report reviews which can be 
readily adapted to other environmentally related, data collection 
activities at the Federal, State, and local levels. 


1557 (PB—86-222999/XAB) Effects of office building 
heating and ventilation system parameters on respirable parti- 
cles. Owen, M.K.; Ensor, D.S.; Hovis, L.S.; Tucker, W.G. 
(Research Triangle Inst., Durham, NC (USA)). Jul 1986. 
27p. NTIS, PC A03/MF AO1. 

The paper gives results of a study of particle concentrations 
and size distributions in a typical office building, as a function of 
makeup air percentages and sources. Filters of the type in use were 
obtained and tested for particle-size-dependent efficiencies. Activity 
and sources in the building were determined, and settings for the 
dampers controlling makeup air were either fully open or shut. 
Testing was done during occupied and relatively unoccupied peri- 
ods. In-room, return, outside, and just-filtered combined air streams 
were sampled over a particle size range from 0.01 to 10 microme- 
ters. Particle-size distributions, mass concentrations, temperature, 
and humidity were determined. 


1558 (PB—86-223005/XAB) Effects of ventilation rates 
and product loading on organic emission rates from particle- 
board. Nelms, L.H.; Mason, M.A.; Tichenor, B.A. (Acurex 
Corp., Research Triangle Park, NC (USA)). Jul 1986. 37p. 
NTIS, PC A03/MF AO1. 

From IAQ ‘86, managing indoor air for health and energy 
conservation (ASHRAE); Atlanta, GA, USA (Apr 1986). 

The paper discusses the effects of ventilation rates and prod- 
uct loading on organic emission rates from particleboard. Recently, 
investigators have confirmed the presence of varied and significant 
amounts of organic compounds in indoor environment, including 
compounds known or suspected to be health hazards. Identification 
of, sources of, mechanisms for entry into the environment of, and 
techniques for control of specific chemicals have become important 
research areas. For the particleboard tests, standard conditions of 
23 C and 50% relative humidity were maintained. Concentrations 
of organic compounds detected are presented. The relationship be- 
tween increasing formaldehyde concentrations and decreasing emis- 
sion rates is discussed. 


1559 (PB—86-223013/XAB) Health hazard evaluation 
report HETA 84-163-1657, Siouxpreme Egg Products, Sioux 
Center, Iowa. Smith, A.B. Carson, G.A.; Aw, T.C,; 
London, M.A.; Kopp, S. (National Inst. for. Occupational 
Safety and Health, Cincinnati, OH (USA)). Jan 1986. 48p. 
(HETA—84-163-1657). NTIS, PC A03/MF AO1. 

Following a request from workers, a health hazard evalua- 
tion was conducted at Siouxpreme Egg Products, Sioux Center, 
Towa where raw eggs are processed into egg yolk powder and 
liquid egg white. Air was sampled for chloride and iodide ions, hy- 
drogen chloride, sulfuric acid, and total and respirable egg dust. 
Chemical contaminant exposure was below OSHA, NIOSH, and 
ACGIH guidelines. Personal total dust in sifting and packaging 
rooms were respectively 12.8 milligrams per cubic meter (mg/m3) 
and 7.3 mg/m3 for one worker. Dust samples were 50% protein. 
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Noise levels ranged from 98 decibels-A (dBA) in the sifter powder 
room to 85 dBA in the pick and prewash area. Five of 31 employ- 
ees examined for occupational asthma showed positive findings due 
to hypersensitivity to egg protein. The authors conclude that a 
health hazard existed due to occupational exposure to egg protein. 
Recommendations include: removing workers with work related 
asthma to other areas of operation; evaluation of workers who de- 
velop episodic wheezing and shortness of breath; notifying employ- 
ees in whom hypersensitivity reactions have been documented not 
to receive immunizations with vaccines grown in eggs; provision of 
local exhaust ventilation for the sifter and packaging room; and 
more positive removal of decontamination mist. 


1560 (PB—86-223021/XAB) Health hazard evaluation 
report HETA 86-157-1678, Stag Dental Clinic, Boulder, Colo- 
rado. Gunter, B.J. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Mar 1986. 15p. 
(HETA—86-157-1678). NTIS, PC A02/MF AOI. 

Employees of the Stag Dental Clinic, Boulder, Colorado re- 
quested an evaluation of nitrous oxide exposure during dental pro- 
cedures. Direct reading measurements taken in the dental operatory 
immediately after nitrous oxide was administered showed levels ex- 
ceeding 1000 parts per million (ppm) in the breathing zone of the 
dentist and his assistant. The levels remained high throughout the 
1-hour procedure. The level of nitrous oxide in the hallway outside 
the operatory was 300 ppm and that in the adjacent operatory, 150 
ppm (background). General-room air in the operatory in use was 
800 ppm nitrous oxide. Levels of nitrous oxide decreased to 50 ppm 
1.5 hours after the gas was turned off. The current NIOSH recom- 
mended time weighted average is 25 ppm. The author concludes 
that a health hazard existed at the dental office due to high expo- 
sures of nitrous oxide. It was recommended that a scavenging 
system should be installed. Recommendations also include routine 
maintenance on anesthetic and suction equipment, a follow-up eval- 
uation after the exhaust systems have been in place, advising all 
dentists and other personnel in the clinic of the adverse health ef- 
fects due to nitrous oxide, and use of more dilution ventilation. 


1561 (PB—86-223039/XAB) Health hazard evaluation 
report HETA 81-025-1668, Operative Plasterers and Cement 
Masons International Association, Washington, DC. London, 
M.; Rinsky, R. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Feb 1986. 23p. (HETA— 
81-025-1668). NTIS, PC A02/MF AO1. 

Following a request by the Operative Plasterers and Cement 
Masons International Association, a proportionate mortality ratio 
(PMR) study of union members was conducted. Death certificates 
were used to classify cause of death; usual occupation was deter- 
mined from union records. White United States males were the 
comparison group. Statistically significant PMRs for all deaths in- 
cluded a deficit of diseases of the circulatory system, PMR-0.90, 
and of the nervous system, PMR-0.78, and an excess of death from 
all cancers, PMR-1.36. Cancers in significant excess included cancer 
of the digestive organs, particularly the stomach; respiratory 
system; brain and nervous system; and other and unspecified sites. 
Respiratory-system cancers were primarily located in the lung, as 
well as trachea and bronchus. A proportionate cancer mortality 
study continued to indicate a significant excess for cancer of the 
respiratory system, PMR-1.17. When examined by occupation, only 
cancer of the trachea, bronchus, and lung was significantly associat- 
ed with occupation, that of plasterer. Six cases of cancer of the 
pleura, and two of the peritoneum were identified. The authors 
conclude that asbestos exposure may have contributed to the excess 
respiratory cancer mortality among plasterers. Current asbestos ex- 
posure would occur only in rehabilitation work and appropriate 
precautions should be taken. 


1562 (PB—86-223047/XAB) Health hazard evaluation 
report HETA 85-137-1648, Hirschfield Press, Denver, Colo- 
rado. Gunter, B.J. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Jan 1986. 12p. 
(HETA—85-137-1648). NTIS, PC A02/MF A0O1. 

Following a request from Local 440M of the Graphic Com- 
munication International Union, solvent exposures in the Toshiba 
Press area of Hirschfield Press, Denver, Colorado were evaluated. 
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Samples for petroleum naphtha, toluene, and isopropanol were col- 
lected on organic-vapor charcoal sampling tubes using vacuum 
pumps. Methanol was collected on silica-gel tubes using vacuum 
pumps. All 12 workers were interviewed and 11 were monitored 
for exposure to airborne contaminants. The average concentration 
of petroleum naphtha was 53 milligrams per cubic meter (mg/m3) 
and ranged from 18 mg/m3 to 106 mg/m3. Toluene concentrations 
ranged from 0.01 mg/m3 to 2 mg/m3 for an average toluene con- 
centration of 0.9 mg/m3. The average isopropanol concentration 
was 17 mg/m3 in a range from 3 to 33 mg/m3. Methanol was 
found in only one sample at a concentration of 0.4 mg/m3. Em- 
ployee interviews showed respiratory irritation when the afterburn- 
er on the Toshiba Press was not working, although this occurred 
rarely. The author concludes that there is no health hazard in the 
vicinity of the Toshiba Press on the day of the survey. It is recom- 
mended that employees be informed about the chemicals they use 
to maintain and operate the press. Respiratory protection should be 
provided when the afterburner malfunctions. 


1563 (PB—86-223054/XAB) Stability of polynuclear ar- 
omatic compounds collected from air on quartz fiber filters 
and XAD-2 resin. Report for 1 October 1985-31 March 1986. 
Chuang, J.C.; Hannan, S.W.; Koetz, J.R. (Battelle Colum- 
bus Labs., OH (USA)). Jul 1986. 26p. NTIS, PC A03/MF 
A0l. 


The objective of the project was to investigate the stability 
of polynuclear aromatic hydrocarbons (PAH) collected from ambi- 
ent air on quartz fiber filters and XAD-2 resin. Eight EPA medium 
volume samplers were set up to collect ambient air for 24 hours at 
a 6.7 cfm flow rate. Quartz fiber filters and XAD-2 resin were used 
to collect particulate-bound and vapor-phase PAHs. The results in- 
dicated that the levels of perdeuterated and native PAHs on the 
XAD-2 resin were not adversely influenced by the storage time. 


1564 (PB—86-223070/XAB) Health hazard evaluation 
report HETA 84-319-1649, Pioneer Ministries, Wheaton, Illi- 
nois. Almaguer, D. (National Inst. for Occupational Safety 
and Health, Cincinnati OH (USA)). Jan 1986. 14p. 
(HETA—84-319-1649). NTIS, PC A02/MF AO1. 

Following a request from the management, a health-hazard 
evaluation of the print room of Pioneer Ministries, Wheaton, Illi- 
nois, was conducted to determine the source of the complaints of a 
former employee of headaches and numbness in the hands. The 
former employee and the printroom employee were interviewed. 
Ventilation measurements were taken. General area and personal 
air samples were collected in charcoal tubes and analyzed with gas 
chromatography/mass spectrometry. Ventilation measurements 
showed that 0.8 cubic feet of air per minute per square foot of floor 
space was supplied to the print room. Qualitative analysis of gener- 
al-area air samples revealed isopropanol, 1,1,1-trichloroethane, xy- 
lenes, various C8 through C10 aliphatics, and C9H12 aromatics. 
Personal air samples showed no cellosolves above the detection 
limit and trace quantities of 1,1,1-trichloroethane, xylene, isopro- 
panol, and total hydrocarbons. No cyclohexanone above the detec- 
tion limit was found. The author concludes that no health hazard 
exists from exposure to chemical substances used in the printing 
process at this facility. 


1565 (PB—86-223088/XAB) Nitric oxide reduction in 
kilns and heaters by fuel/air staging. Hunter, S.C.; Yang, 
R.J.; Hall, R.E. (KVB, Inc., Irvine, CA (USA)). Jul 1986. 
18p. NTIS, PC A02/MF AO1. 

From 79. Air Pollution Control Association annual meeting; 
Minneapolis, MN, USA (Jun 1986). 

The paper gives results of studies of the applicability and ef- 
fectiveness of fuel/air staging (variously called In-furnace NOx Re- 
duction, reburning, or biased firing) in controlling nitrogen oxide 
(NOx) emissions from refinery process heaters and cement kilns. 
The studies were conducted in three laboratory subscale furnaces 
and during a short-term test on a full-scale cement kiln. Test results 
showed that 80-85% reductions in stack NOx emissions can be 
achieved by biased firing and the optimum fuel split is around 50%. 
It was also found that reductions in NOx were slightly more effec- 
tive with a retrofit lance approach. 
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1566 (PB—86-223096/XAB) Comparisons between 
MMS (Modified Method 5), OM7 (Oregon Method 7), and 
draft ASTM measurements of wood-stove emissions. McCril- 
lis, R.C.; Merrill, R.G.; Westlin, P.R.; Weant, G.E.; Wagon- 
er, D.E. (Engineering-Science, Inc., Cary, NC (USA)). Jul 
1986. 20p. NTIS, PC A02/MF AO1. 

The paper compares three candidate sampling methods—the 
EPA Modified Method 5 (MM5), the Oregon Method 7 (OM7), 
and the ASTM proposed Method P180--preparatory to selecting a 
wood stove operating procedure and related emission-sampling 
method. (NOTE: The EPA is developing a New Source Perform- 
ance Standard for wood-burning stoves. This is one of several 
issues to be resolved during the development process). Five wood 
stoves (two catalytic, one noncatalytic generic, one noncatalytic 
high efficiency, and one catalytic fireplace insert) were tested. Re- 
sults showed good correlations between the emission measurements 
obtained with each method. 


1567 (PB—86-223161/XAB) Measurement of gaseous 
emission rates from land surfaces using an emission-isolation 
flux chamber. User’s guide. Klenbusch, M.R. (Radian Corp 
— TX (USA)). Feb 1986. 58p. NTIS, PC ‘A04/ME 

A promising method for monitoring ground emissions in- 
volves the use of an emission isolation flux chamber. The method is 
simple, easily available, and inexpensive. Applications would in- 
clude RCRA and CERCLA facilities. To date, a uniform method 
operations does not exist. For this reason, an operations guide was 
developed. The guide presents literature surveys, operation proto- 
cols, a case study, and references for further reading. 


1568 (PB—86-223195/XAB) Industry-wide studies 
report of an industrial-hygiene survey at the Middletown Re- 
gional Hospital, Middletown, Ohio. Ringenburg, V.L.; 
Molina, D.; Elliott, L.J. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). May 1986. 32p. 
(IWS—152.16). NTIS, PC A03/MF AO1. 

An in-depth industrial hygiene survey was conducted in the 
Central Services (CS) area of the Middletown Regional Hospital, 
Middletown, Ohio, on August 6-8, 1985. The survey was conducted 
to evaluate the occupational exposure of workers to ethylene oxide 
(EtO). EtO is used to sterilize heat-sensitive medical supplies, and 
exposure to EtO may occur during the sterilization process. Rec- 
ommendations concerning work practices and installation of engi- 
neering controls are offered which could reduce EtO exposure po- 
tential in the hospital. 


1569 (PB—86-223203/XAB) Industrial hygiene walk- 
through survey report of E. I. du Pont de Nemours and Com- 
pany Sabine River Works, Orange, Texas. Fajen, J.M.; 
Ungers, L.J. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Apr P1086. 2ip. @wWS— 
147.32). NTIS, PC A02/MF AOl. 

A walk through survey was conducted at EI du Pont de Ne- 
mours and Company, Orange, Texas in August, 1985. The purpose 
of the survey was to obtain information on the adiponitrile produc- 
tion process and evaluate the potential for exposure to 1,3-butadi- 
ene. Bulk adiponitrile samples were analyzed for 1,3-butadiene. Ad- 
iponitrile was produced by reacting 1,3-butadiene with hydrogen 
cyanide. All pumps handling 1,3-butadiene were equipped with dual 
mechanical seals. Company air-monitoring data for all job classifi- 
cations for the preceding 2 years showed time weighted average 
1,3-butadiene exposures at or below 1 part per million. No residual 
1,3-butadiene was detected in the bulk adiponitrile samples. The 
company employed 2100 workers, of which 305 were dedicated to 
adiponitrile production. Personnel records were maintained on ter- 
minated as well as current employees. Approximately 4000 records 
were on file, dating back to 1945. All employees received periodic 
physicals as well as pre-placement examinations. Production-area 
employees were required to wear approved safety equipment, such 
as glasses, hard hats, and steel toe safety shoes. The authors con- 
clude that the facility should be given an in-depth industrial hy- 
giene survey. No exposure related recommendations are given. 
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1570 (PB—86-223252/XAB) Industry-wide studies 
report of an industrial hygiene of Kettering Medical Center, 
Kettering, Ohio. enburg, V.L.; Morelli-Schroth, P.; El- 
liott, L.J. (Nationt Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). May 1986. 37p. (WS— 
152.18). NTIS, PC A03/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for ethylene oxide in the respiratory therapy area of Kettering 
Medical Center, Kettering, Ohio in August, 1985. Work practices 
and engineering controls were observed. Engineering controls in- 
cluded local exhaust ventilation over sterilizer doors and the pres- 
sure relief valve and floor drain, and dedicated exhaust ventilation 
of the sterilizers and aerators. Effective work practices included 
wearing cotton gloves when unloading sterilizers and pulling in- 
stead of pushing carts containing sterilized items. 


1571 (PB—86-223286/XAB) Health hazard evaluation 


report HETA 84-420-1661, E.I. du Pont Sabine River Works, . 


Orange, Texas. Stephenson, R.L. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1986. 
28p. (HETA—84-420-1661). NTIS, PC A03/MF AO1. 

The National Institute for Occupational Safety and Health 
(NIOSH) was requested to evaluate exposures to painters at the 
E.I. du Pont Sabine River Works Plant in Orange, Texas. The pri- 
mary concern was to characterize employee exposures to isocyan- 
ates and to recommend the appropriate respiratory protection nec- 
essary to control these exposures. 


1572 (PB—86-223294/XAB) Walk-through survey 
report: control technology for the ceramic industry at Can- 
Clay Corporation, Cannelton, Indiana. Godbey, F.W. (Na- 
tional Inst. for Occupational Safety and Health,- Cincinnati, 
OH (USA)). Apr 1983. 9p. NTIS, PC A02/MF AO1. 
Health-hazard controls used in the ceramics industry were 
surveyed. Work process and control techologies were evaluated at 
Can Clay Corporation, -Cannelton, Indiana in March, 1983. The 
company employed about 66 workers for production of various ce- 
ramic products from Kentucky ball clays. A potential hazard from 
silica existed because the clays in use were contaminated with about 
20% quartz. Local exhaust ventilation hoods were provided 
throughout, and the overhead conveyor was enclosed. Makeup air 
was provided by overhead fans. The author concludes that these 
controls are not effective in preventing exposures to potentially 
harmful particulate concentrations. The company should not be in- 
cluded in an in-depth study of control technology effectiveness. 


1573 (PB—86-223302/XAB) Industry-wide studies 
report of an in-depth industrial hygiene survey of the Amoco 
Chemical Company, Alvin, Texas. Ungers, L.J.; Fajen, J.M.; 
Roberts, D. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Oct 1985. 33p. (IWS— 
147.16B). NTIS, PC A03/MF AO1. 

An in-depth survey was conducted at the Amoco Chemical 
Company, Alvin, Texas in March, 1985. Environmental and breath- 
ing-zone samples were analyzed for 1,3-butadiene. Company air 
monitoring data for 1,3-butadiene was reviewed. 


1574 (PB—86-223336/XAB)  Industry-wide studies 
report of an industrial hygiene survey at the Good Samaritan 
Hospital, Cincinnati, Ohio. Ringenburg, V.L.; Elliott, L.J. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). Mar 1986. 26p. (aws—152. 14). NTIS, PC 
A03/MF A011. 

Environmental and breathing zone samples were analyzed 
for ethylene oxide at Good Samaritan Hospital, Cincinnati, Ohio in 
July, 1985. Engineering controls were inspected. Work practices 
were observed. Seven breathing-zone time-weighted average 
(TWA) ethylene-oxide concentrations and 6 short-term concentra- 
tions were below the analytical limit of detection. Thirteen area 
TWA samples were also below the limit of detection. One area 
sample had an ethylene-oxide concentration of 0.5 part per million 
(ppm). The OSHA TWA standard for ethylene oxide is 1ppm. 
Short-term (2-minute) samples ranged up to 13lppm. Gloves were 
not used when transferring sterilized loads. The operator had to 
lean in toward the interior of the sterilizer to remove sterilized 
items. The mechanical access room for the sterilizer was under 
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positive pressure. Engineering controls that reduced ethylene-oxide 
exposure potential included push/pull ventilation systems on each 
sterilizer, a dedicated building exhaust from the sterilizer area, and 
a double-valve hookup for the line connecting the ethylene-oxide 
cylinder and sterilizer. The authors conclude that personal breath- 
ing-zone ethylene-oxide exposures did not exceed the OSHA stand- 
ard. The basic ventilation design is one of the best seen to date. Ex- 
posure potential could be reduced further by improving work prac- 
tices and engineering controls. 


1575 (PB—86-223427/XAB) Southern California Air- 
Quality Study (SCAQS) suggested program plan. Final report. 
Blumenthal, D.; Watson, J.; Lawson, D. (Sonoma Technol- 
ogy, Inc., Santa Rosa, CA (USA)). Jun 1986. 187p. NTIS, 


- PC A09/MF AOl1. 


The program plan outlines a suggested measurement and 
management approach and reviews the technical background for 
the Southern California Air Quality Study (SCAQS). A compre- 
hensive bibliography of prior air-quality studies in the Los Angeles 


' Basin is presented. SCAQS will be a multi-year, integrated, cooper- 


ative study funded by government agencies, industry groups, and 


. individual corporate sponsors. The overall goal of SCAQS is to de- 


velop a comprehensive and properly archived air quality and mete- 


_ Orological data base for the South Coast Air Basin that can be used 


to test, evaluate, and improve elements of air-quality simulation 
models for oxidants, PM-10, fine particles, toxic air contaminants, 
and acidic species. In addition, SCAQS will address specific techni- 
cal questions regarding the emission, transport, transformation, and 
deposition of pollutants. The study is planned to take place in 1987 
during six weeks in early summer and four weeks in late fall. Ex- 
tensive routine air quality, aerosol, and meteorological measure- 
ments and additional special studies will take place on about 19 
days during the.study. Most of the monitoring will take place at 
existing air quality monitoring sites. Airborne, meteorological, and 
tracer measurements are planned at additional locations. 


1576 (PB—86-223484/XAB) Preliminary survey report: 
control technology for filling of containers at Corn Products 
Company, Summit, Illinois. Cooper, T.C. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Mar 1986. 8p. NTIS, PC A02/MF AOI. 

A survey of technology for controlling exposure to dust 
during loading of bulk dry materials was conducted at Corn Prod- 
ucts Company, Summit, Illinois in December, 1985. The control 
technology consisted of a dust control loading (DCL) system. The 
company was planning to replace the DCL system with a new 
loading station. The author concludes that the DCL system as pres- 
ently used is ineffective in reducing dust emissions. He concludes 
that when the new loading station goes into operation, an in-depth 
study could be of value in determining the spout’s effectiveness in 
controlling dust. 


1577 (PB—86-223492/XAB) Industrial hygiene walk- 
through survey report of the B. F. Goodrich Company, Louis- 

ville Facility, Louisville, Kentucky. Roberts, D.R.; 

E.R. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). Apr 1986. 27p. (ws—147. 25). 
NTIS, PC A03/MF AOl1. 

A walk-through survey was conducted at the BF Goodrich 
Company, Louisville, Kentucky in August, 1985. The purpose of 
the survey was to obtain information on the nitrile rubber produc- 
tion process and evaluate the potential for exposure to 1,3-butadi- 
ene. Bulk samples of nitrile rubbers were analyzed for 1,3-butadi- 
ene. Company air-monitoring data was reviewed. Nitrile rubber 
was produced by a batch emulsion polymerization process utilizing 
acrylonitrile and 1,3-butadiene. The facility used single mechanical 
seals on pumps, dual mechanical seals on compressors, and magnet- 
ic gauges on tank cars to minimize exposure to 1,3-butadiene. Trace 
amounts, 0.04 to 0.2 nanograms per milligram, of 1,3-butadiene 
were found in the bulk samples. The geometric means of personal 
1,3-butadiene exposures for all job categories over the preceding 6 
years were below 2 parts per million. The company maintained per- 
sonnel records on terminated, going back 30 years, as well as cur- 
rent employees. All employees received a pre-employment physical 
examination and each could obtain an annual physical. The authors 








conclude that the facility should be given an in-depth survey. The 
purpose of such a survey is to develop an exposure profile for all 
job categories associated with producing and distributing 1,3-buta- 
diene-based products. 


1578 (PB—86-223500/XAB) Industrial hygiene walk- 
through survey report of Colorado Chemical Specialties, 
Golden, Colorado. Fajen, J.M.; Ungers, L.J. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Mar 1986. 17p. (WS—147.30). NTIS, PC A02/MF 
A01. 


A walk-through survey was conducted at Colorado Chemi- 
cal Specialties, Golden, Colorado in August, 1985. The purpose of 
the survey was to evaluate exposure to 1,3-butadiene during the 
manufacture of homopolymer and copolymer liquid polybutadiene 
resins. Bulk samples of styrene/butadiene and polybutadiene resins 
were analyzed for residual 1,3-butadiene. The resin was produced 
by solution polymerization. Engineering controls consisted of 
equipping all pumps handling 1,3-butadiene with single or dual me- 
chanical seals. The quality control laboratory was equipped with 
exhaust hoods. Quality-control sampling was performed using 
vapor-phase gas chromatography. Personal monitoring for 1,3-buta- 
diene was limited to a single survey conducted by OSHA in the 
mid 1970s. No detectable concentrations of 1,3-butadiene were re- 
ported. No 1,3-butadiene was detected in bulk samples of styrene/ 
butadiene and polybutadiene resins. Employees received periodical 
physical examinations; however, pre-employment physicals were 
not required. Employees received on-the-job safety training only. 
There was no established formalized respirator program. The com- 
pany did not have an organized industrial-hygiene program. The 
authors conclude that the facility is not suitable for an in-depth 
study. 


1579 (PB—86-223518/XAB) Health-hazard evaluation 
report HETA 83-186-1628, Raytheon Missile Systems Divi- 
sion, Bristol, Tennessee. Salisbury, S.; Lucas, C. (National 


Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Sep 1985. 25p. (HETA—83-186-1628). NTIS, PC 
A02/MF A01. 


Environmental and breathing-zone samples were analyzed 
for cutting-oil mists, metal working fluids, and mineral spirits at 
Raytheon Missile Systems Divisions, Bristol, Tennessee in July, 
1985. The evaluation was requested confidentially to investigate the 
occurrence of skin rashes in Machine-Department employees. 


1580 (PB—86-223526/XAB) Health-hazard evaluation 
report HETA 85-085-1615, Wyoming High School, Wyoming, 
Ohio. Zey, J.N. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Aug 1985. 25p. (HETA— 
85-085-1615). NTIS, PC A02/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for formaldehyde, metals, organic solvents, inorganic fluorides, and 
crystalline silica at Wyoming High School, Wyoming, Ohio in Jan- 
uary and February, 1985. The evaluation was requested by the 
principal to investigate chemical exposures in the Art and Biology 
Departments. 


1581 (PB-——86-223534/XAB) In-depth survey report of 
St. Joe Minerals Corporation, Viburnbum, Miéissouri. 
Godbey, F.W.; Cooper, T.C. (National Inst. for Occupa- 
tional Safety and Health, Cincinnatii OH (USA)). 6 Jul 
1982. 22p. NTIS, PC A02/MF AOl1. 

Health-hazard controls used in lead ore beneficiation oper- 
ations were surveyed at Saint Joe Minerals Brushy Creek mill, Vi- 
burnbum, Missouri in February, 1982. The company used a lead- 
flotation process and employed 20 workers in the mill. On average, 
5000 tons of ore containing 4 to 5% lead were processed daily. 
Work processes and control technologies were evaluated, and per- 
sonal and area air samples were collected for lead, carbon disulfide, 
and cyanide. 


1582 (PB—86-223658/XAB) Preliminary survey report: 
control technology for the ceramic industry at Acme Brick 
Company, Malvern, Arkansas. Godbey, F.W. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jun 1983. 10p. NTIS, PC A02/MF AO1. 
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Health-hazard control methods, work processes, and existing 
control technologies used in the manufacture of brick were sur- 
veyed at Acme Brick Company, Malvern, Arkansas in June, 1983. 
The company employed about 32 workers to produce structural 
brick from alluvial clay, free clay, shale, and aggregate. A potential 
hazard existed from silica exposure since the clays contained about 
20% quartz. Raw materials were transported in a cab-enclosed 
front-end loader to feeders that delivered the materials to a crusher. 
Blended coarsely crushed material was moved by conveyor to a 
hammer mill for fine crushing. Production-size product was trans- 
ported by overhead conveyor to storage silos in the production 
building. The entire material particle-size reduction process was 
completely automated. The clay-preparation building and raw-ma- 
terial storage area were isolated from the production building, and 
only two workers performed the crushing and grinding operations. 
Material transfer points had removable covers, and a water-mist 
spray was used on one conveyor of each line. The operation was 
monitored from a totally enclosed air-conditioned control room. 
Head and eye protection were required. The author does not rec- 
ommend an in-depth study of control technologies of the company. 


1583 (PB—86-223666/XAB) Preliminary survey report: 
control technology for the ceramics industry at American 
Standard Corporation, Wauregan, Connecticut. Godbey, 
F.W. (National Inst. for Occupational Safety and Health, 
en OH (USA)). Jan 1983. 9p. NTIS, PC A02/MF 

Health-hazard control methods, work processes, and existing 
control technology used in the manufacture of vitreous-china 
plumbing fixtures were surveyed at American Standard Corpora- 
tion Wauregan, Connecticut in July, 1982. The company employed 
400 workers in the production of plumbing fixtures from ball and 
china clays, flint, and feldspar. Raw materials were received al- 
ready ground to production specifications, and were blended with 
water to produce slip. The slip was pumped to vibrating shaker 
screens, classified, then transported to the casting bench where it 
was poured into plastic molds and allowed to harden. After fettling, 
the finished cast was dried for 24 hours, glazed, and fired at 2300°- 
F for 24 hours. The finished product was inspected, packed, and 
shipped to the customer. The Division Safety Director performed 
periodic health and safety inspections as well as environmental sam- 
pling and worker training. Employees were provided with safety 
shoes, safety glasses, ear protectors, and respirators. Local exhaust 
ventilation was provided in the silo discharge area, finishing area, 
glaze spray booths, and repair area. The author does not recom- 
mend an in-depth study of the company since there is no raw-mate- 
rial crushing and grinding operation. 


1584 (PB—86-223674/XAB) Preliminary survey report: 
control technology for manual transfer of chemical powders at 
Union Underwear Company, Campbellsville, Kentucky. 
Godbey, F.W. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jul 1984. 10p. NTIS, PC 
A02/MF AO1. 

Health-hazard control methods, work processes, and existing 
control technologies used in the manual transfer of chemical pow- 
ders were evaluated at Union Underwear Company, Campbells- 
ville, Kentucky in May, 1984. The company employed 3900 work- 
ers involved in the manufacture of underwear for males. Soda ash, 
phosphates, and various dyes or colors were used in the dye kitch- 
en. Dyes were prepared by mixing together liquids and solid mate- 
rials so that the solids were thoroughly dispersed. Solids were 
brought to the work site in bags or drums, and workers removed 
small quantities into containers for weighing, then transferred them 
to the mixer. No ventilation controls were used in the dye kitchen. 
Workers received health and safety training, and educational mate- 
rials were provided. All workers were given pre-employment phys- 
ical examinations and annual tests for hearing and vital capacity. 
Periodic dust sampling was performed, and a safety committee held 
monthly meetings to review health and safety problems. Respira- 
tors, safety glasses, rubber gloves, and ear protectors were provid- 
ed. The author does not recommend an in-depth study of control 
technologies at the company since no unique control measures are 
used. 
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1585 (PB—86-223682/XAB) 


Philips Lighti ! 
tucky. Godbey, F.W. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Aug 1984. 10p. 
NTIS, PC A02/MF AOl1. 

Health-hazard control methods, work processes, and existing 
control technologies used in the manual transfer of chemical pow- 
ders were evaluated at North American Philips Lighting Corpora- 
tion, Danville, Kentucky in May, 1984. The company employed 
about 400 workers involved in the manufacture of light bulbs and 
tubes. The main ingredients used in batching of dry materials were 
silica and lead. The raw materials were processed through an en- 
closed, automated mixing procedure to produce the requisite com- 
position, then automatically transferred to the melting tank. The 
molten glass was transported through different forming processes to 
produce the finished product which was subsequently delivered to 
the warehouse for distribution. General exhaust ventilation was 
provided, and workers were furnished with safety glasses, respira- 
tors, hearing protectors, and protective clothing. All employees re- 
ceived preemployment physicals, and those in the batch mixing de- 
partment received annual physicals that included hearing tests, 
chest x-rays, and blood and urine lead determinations. Workers re- 
ceived health and safety training. The author does not recommend 
an in depth study of control technologies at the company since no 
unique control methods are used. 


1586 (PB—86-223971/XAB) Health hazard evaluation 
report HETA 85-334-1676, Olin Corporation, Marion, Illi- 
nois. Daniels, W.; Kramkowski, R. (National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA)). Mar 
1986. 23p. CHETA—85-334-1676). NTIS, PC A02/MF AOl1. 

Exposures to polychlorinated biphenyls (PCBs) at the Olin 
Corporation, Marion, Illinois, were evaluated. The evaluation was 
requested by a representative of the U.S. Department of the Interi- 
or, Fish and Wildlife Service, which leased the facility to Olin. 
Portions of the facility had previously been occupied by a manufac- 
turer of PCB-containing electrical components. General airborne 
and wipe samples were collected and analyzed by gas chromatogra- 
phy with electron-capture detection. In occupied buildings, only 
one air sample contained PCBs above the limit of detection. The 
sample showed a concentration of 0.34 micrograms per cubic meter 
(microg/m*) of Arochlor-1242. Airborne concentrations in unoccu- 
pied buildings ranged from 0.25 to 19.53 microg/m*. Wipe samples 
in production areas of occupied buildings were below the limit of 
detection of 0.5 microg/sample. Wipe samples from buildings used 
for shipping, receiving, and storage ranged from 1.2 to 3.2 microg 
per 100 cm? Surface PCB contamination concentrations in unoccu- 
pied buildings ranged from the detection limit to 980 microg/ 
100cm2. The authors conclude that no hazard from PCBs exists in 
areas of this facility occupied by personnel. Because PCBs are pos- 
sible human carcinogens, it is recommended that steps be taken to 
further reduce surface contamination through systematic cleaning. 
Future use of presently unoccupied buildings would require more 
extensive decontamination operations. 


1587 (PB—86-223989/XAB) Health hazard — 
report HETA 83-369-1672, Lockheed-Georgia Company, 
Marietta, Salisbury, S.; McConnell, R.; Anger, K. 
(National Inst. for Occupational Safety and "Health, Cincin- 
nati, OH (USA)). Feb 1986. 33p. (HETA—83-369-1672). 
NTIS, PC A03/MF AO1. 

Working conditions were evaluated in Building 84, at the 
Lockheed/Georgia Company, Marietta, Georgia where parts re- 
moved from C54 aircraft wings were spray-cleaned with 1,1,1- 
trichloroethane or a solvent blend called Turco T-1000. An author- 
ized representative of the Aeronautical Machinists and Aerospace 
Workers, Lodge 709, had requested the evaluation to investigate 
health hazards in Building 84. Air samples taken near an exhaust- 
ventilation booth were analyzed for solvents. Personal air sampling 
detected exposures at concentrations well below NIOSH evaluation 
criteria: 23 parts per million (ppm) 1,1,1-trichloroethane, 350ppm 
limit; 5.8ppm methylene-chloride, 75ppm limit; 2.8ppm tetrachlor- 
oethylene, 50ppm limit; 1.2ppm aromatic hydrocarbons, 25ppm 
limit; 0.2ppm diacetone-alcohol, SOppm limit; 0.Sppm n-butanol, 
SOppm limit; and 0.2ppm xylene, 100ppm limit. Blood carboxyhe- 
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moglobin, total urinary trichloro compounds and m-methyl-hippu- 
ric-acid were within or below normal levels. The authors conclude 
that no solvent exposures above NIOSH recommended levels were 
detected during the evaluation. 


1588 (PB—86-223997/XAB) Health hazard evaluation 


Dairypak, Morristown, 
. (National Inst. for Oc- 
cupational Safety and “Health, Cincinnati, OH (USA)). Jan 
1986. 16p. (HETA—85-380-1651). NTIS, PC A02/MF AO0O1. 

A walkthrough evaluation and worker interviews were car- 
ried out on August 7, 1985 at Champion DairyPak, Morristown, 
New Jersey. The evaluation was requested by UAW Local 260 to 
investigate health hazards at the facility. Approximately 135 work- 
ers are employed on three shifts printing and folding plastic im- 
pregnated cartons used for dairy products. The primary potential 
exposures at Champion DairyPak are considered to be noise, sol- 
vents and polyethylene dust. Fifteen workers on the first shift were 
questioned concerning respiratory symptoms that might be related 
to dust exposure; four reported symptoms associated with an irri- 
tant dust during sealing-machine clean-up procedures. The noise 
problem was evaluated by the company, and a hearing-conservation 
program is in place. The company had previously replaced the 
solvbent 2-ethoxyethanol with propylene-glycol-monomethyl-ether 
to reduce potential health risks of exposure. The authors concluded 
that minimal health hazards exist at Champion DairyPak due to ex- 
posure to dusts from the sealing machines and solvents in the print- 
ing process. Recommendations are made to reduce exposures to sol- 
vents and dusts, and to reduce noise levels in the facility. 


an a td Industry-wide _ studies 
hn of an in-depth industrial hygiene survey of the Texaco 
Chemical Company, Port Neches, Some, thee Ungers, L.J.; pow 
J.M.; Roberts, D. (National Inst. for Occupa tional 
and Health, Cincinnati, OH (USA)). Apr 1986. 43p. dws” 
147.14). NTIS, PC A03/MF AO1. 

Environmental and breathing-zone samples were analyzed 
for 1,3-butadiene at the Texaco Chemical Company, Port Neches, 
Texas in April, 1985. Company industrial hygiene monitoring data 
were reviewed. Engineering controls and work practices were ob- 
served. The highest exposures occurred for laboratory technicians 
cleaning sample cylinders. Engineering controls consisted of single 
and dual mechanical seals on 1,3-butadiene pumps. Quality-control 
sampling involved on-line gas chromatographs and open-loop sys- 
tems. 


1590 (PB—86-224326/XAB) Evaluation of low-emission 
wood stoves. Research report (Final). Shelton, J.W.; Gay, 
L.W. (Shelton Research, Inc., Santa Fe, NM (USA)). 4 
1986. 117p. (RR—1086). NTIS, PC A06/MF AO1. 

Emissions and efficiencies of five residential wood-burning 
heaters were measured. Measured emissions included particulate 
matter (PM), carbon monoxide (CO), hydrocarbons (HC), polycy- 
clic aromatic hydrocarbons (PAHs), benzene, oxides of nitrogen 
(NOx), total combustibles, elemental carbon, cyanide (CN-), ammo- 
nia (NHs) and creosote. Three fuels were used, although not in all 
appliances -- dimensional Douglas fir lumber (as specified in the 
Oregon and Colorado emissions standards), seasoned oak logs and 
green oak logs. The appliances consisted of a conventional airtight 
stove, a catalytic stove, two non-catalytic advanced technology 
stoves, and a wood pellet stove. Appliance effects were strong. All 
products of incomplete combustion (PM, CO, HC, benzene, PAH, 
elemental carbon, creosote and combustibles) were lowest for the 
pellet burner, next lowest for the catalytic stove, and highest for 
the conventional airtight stove. 


1591 (PB—86-224391/XAB) Fatal accident circum- 
stances and epidemiology (FACE) report: construction worker 
a. ee ee ee ee 
in California. (National Inst. for Occupational Safety and 
Health, Morgantown, WV (USA). Div. of Safety Research). 
Jul 1985. 7p. NTIS, PC A02/MF AOl1. 
A fatal accident circumstances and epidemiology (FACE) 
report describing a confined space accident in California was pre- 
sented. The report was part of the NIOSH FACE project to col- 








lect data on electricity or confined space/related accidents involv- 
ing fatalities. The victim and a coworker were exposed to 2-nitro- 
propane and coal-tar-pitch vapors while painting the valves and 
steel flanges in a 72-inch underground water line with an epoxy 
coating on July 1, 1985. They were admitted to a hospital after 
complaining of nausea, headache, and vomiting. They were dis- 
charged on July 2. The victim was readmitted on July 6. He lapsed 
into a coma and died on July 12 of acute liver failure. The cowork- 
er was advised by the attending physician not to return to work 
because of fluctuations in his liver enzyme counts. Despite warn- 
ings on the cans not to use the resin in confined, unventilated 
spaces, a blower provided for ventilation was not used. Since both 
workers did not speak English well, it is possible they did not un- 
derstand the warning labels. Recommendations include ensuring 
that employees are aware of the hazards associated with the materi- 
als they are using and enforcing existing safety policies. 


Chemical Company, 

E.R.; Nutter, M. (National Inst. for Occupational 
aaa and Health, Cincinnati, OH (USA)). Apr 1986. 24p. 
(IWS—147.24). NTIS, PC A02/MF AO1. 

A walk through survey was conducted at Calhio Chemicals, 
Inc., Perry, Ohio in August, 1985. The purpose of the survey was 
to obtain information on the captan production process and to 
evaluate the potential for exposure to 1,3-butadiene. Bulk samples 
of captan and tetrahydrophthalimide (THPI), a 1,3-butadiene-de- 
rived intermediate, were analyzed for residual 1,3-butadiene. 
Captan was produced by synthesizing perchloromethylmercaptan 
and THPI. 


1593 (PB—86-225026/XAB) Health hazard evaluation 
report HETA 85-170-1643, CF and I Steel, Pueblo, Colorado. 
Gunter, B.J. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Dec 1985. 11p. (HETA— 
85-170-1643). NTIS, PC A02/MF AO1. 

Environmental and breathing-zone samples were analyzed 
for lead, chromium, nickel, and arsenic at the CF and I Steel Com- 
pany, Pueblo, Colorado in June, 1985. The evaluation was request- 
ed by local 2102 of the United Steel Workers of America because 
of possible lead exposures in the furnace area of the facility. 


1594 (PB—86-225034/XAB) Industrial-hygiene walk- 
through survey report of Synpol, Inc., Subsidiary of Uniroyal, 
Inc., Port Neches, Texas. Fajen, J.M.; Ungers, L.J. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
gr A 26 Feb 1986. 23p. (WS—147.29). NTIS, PC A02/ 

A walk-through survey at Synpol, Inc., Port Neches, Texas 
in August, 1985 was conducted. The purpose of the survey was to 
determine the feasibility of including the facility in an in-depth 
survey of 1,3-butadiene exposure. Bulk samples of styrene-butadiene 
rubber and emulsion butadiene rubber were analyzed for residual 
1,3-butadiene. 


1595 (PB—86-225224/XAB) In-depth agg Mi om report: 
control technology for the Ceramic Industry at American 
Olean Tile Company, Jackson, Tennessee. Godbey, F.W.; 


McKinnery, W.N.; Caplan, P.E.; Cooper, T.C. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jun 1983. 45p. NTIS, PC A03/MF A011. 
Health-hazard control methods were evaluated at American 
Olean Tile Company, Jackson, Tennessee in April, 1983. The com- 
pany employed about 360 workers to produce glazed floor and wall 
tiles from ball clays, pyrophyllite, and flint. The pyrophyllite came 
from an area in which the deposits were known to be contami 
with crystalline silica. Air movement was measured, and personal 
and area air samples were collected for respirable crystalline silica 
and total dust. Crushing and grinding operations were completely 
automated. Grinding and pyrophyllite storage buildings were sepa- 
rated from the main production building. All conveyor systems 
were troughs or enclosed design, and open material-transfer points 
were equipped with local exhaust ventilation hoods. Exposure con- 
trol was facilitated by good work and housekeeping practices, 
equipment maintenance, personal-protective equipment, medical 
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and environmental monitoring, and isolation of workers from dust 
sources. Dust-control systems were effective in keeping worker ex- 
posures below permissible exposure limits. Average respirable crys- 
talline silica content was 13% for dry and 15% for wet dust. The 
authors suggest an average hood face velocity of 100 feet per 
minute to reduce dry dust emissions from open transfer points, and 
periodic inspection of ducts for holes and partial blockages. 


ee ae In-depth survey report: 
control technology for the ceramic at American 
Olean Tile Company, Lewisport, Kentucky. Godbey, F.W.; 
Mahon, R.D. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Apr 1983. 4ip. NTIS, PC 
A03/MF AO1. 

The effectiveness of health-hazard control methods was eval- 
uated at American Olean Tile Company, Lewisport, Kentucky in 
November, 1982. The company was selected for study based on re- 
sults of an earlier survey. The company employed 198 workers to 
produce nonglazed quarry tile from clays containing crystalline 
silica. Air movement was measured at various sites, personal air 
samples were collected for respirable silica and total dust, and area 
air samples were collected for total dust. The authors recommend 
redesign of exhaust hoods in the grinding area; a ventilation tech- 
nique combined with mechanical brushing for the automatic grind- 
ing wheel hold-down belts; use of replaceable, lined, and prefabri- 
cated sections of duct work; redesign of exhaust-duct pick up hoods 
around blenders and screens; and installation of a clean out/inspec- 
tion door wherever there are long horizontal duct-work runs. 





1597 (PB—86-225281/XAB) Industry-wide hygiene 
walk-through survey report of Kendall Company, Augusta Fa- 
cility, Augusta, Georgia. Steenland, K.; Stayner, L.; Elliott, 
L.; Ringenburg, V. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Div. of Surveillance, 
Hazard Evaluation and Fieid Studies). 6 Mar 1986. 38p. 
(IWS—67.24). NTIS, PC A03/MF AO1. 

A walk-through survey was conducted at Kendall Company, 
Augusta, Georgia in February, 1984. The purpose of the survey 
was to determine the feasibility of including the facility in a 
NIOSH industry wide mortality and industrial hygiene study of 
ethylene oxide. The company produces medical supplies such as 
gauze pads, sponges, cotton balls, and trays that ore sterilized with 
ethylene oxide. 


1598 (PB—86-225299/XAB) Industrial hygiene walk- 
through survey report of the Goodyear Tire and Rubber Com- 
pany, Houston Chemical Plant, Houston, Texas. Fajen, J.M.; 
Ungers, L.J. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA). Div. of Surveillance, 
Hazard Evaluation and Field Studies). Apr 1986. 24p. 
(IWS—147.34). NTIS, PC A02/MF AO1. 

A walk-through survey was conducted at Goodyear Tire 
and Rubber Company, Houston, Texas in November, 1985. The 
purpose of the survey was to obtain information on production 
processes for styrene/butadiene rubber, styrene/butadiene latex and 
acrylonitrile/butadiene rubber, and to evaluate the potential for 1,3- 
butadiene exposure. 


1599 (PB—86-225307/XAB) Preliminary survey report: 
control technology for manual transfer of chemical powders at 
Porcelain Metals Corporation, Louisville, Kentucky. Godbey, 
F.W. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). Aug 1984. 10p. NTIS, PC A02/MF 
A0l. 

Health hazard control methods, work processes, and existing 
control technologies used in the manual transfer of chemical pow- 
ders were evaluated at Porcelain Metals Corporation, Louisville, 
Kentucky in May, 1984. The company employed 97 workers in- 
volved in the manufacture of porcelain and metal stampings. The 
major dry ingredients were frit, silica, and clays. Raw materials 
were received in bags that were opened as needed and dumped di- 
rectly into a hopper. The material was discharged into a mill, and 
various amounts were dispensed by scoop into a pan for weighing. 
The pan contents were then dumped into the hopper, the mill head 
was attached, and water was added. After milling, the slurry was 
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pumped to a storage tank for later use. General exhaust ventilation 
was used, and hearing protectors, safety glasses, hard hats, and dust 
masks were provided. Workers were encouraged to use good work 
practices, and were given pre-employment physicals and annual 
hearing tests. Periodic atmospheric dust sampling was performed, 
and monthly inspections were conducted. The author does not rec- 
ommend an in depth study of control technologies at this company 
since no unique control methods are used. 


1600 (PB—86-225323/XAB) Walk-through survey 
report: control technology for the ceramic industry at Ameri- 
can Olean Tile Company, Jackson, Tennessee. Godbey, F.W. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). Apr 1983. 12p. NTIS, PC A02/MF AOl1. 

Health-hazard controls, work processes and control technol- 
ogies were evaluated at American Olean Tile Company, Jackson, 
Tennessee in March, 1983. The company employed about 400 
workers to produce glazed floor and wall tile from ball clays, pyro- 
phyllite, and flint. Bulk pyrophyllite was crushed, iron removed, 
and the material dried. Dried material was passed over a screen to 
sift out large pieces which were then crushed again. Finely crushed 
material was blended, then passed into a ball grinding mill. Produc- 
tion-size pyrophyllite was transported to a tank, then to a main 
storage bin. The pyrophyllite material used was an aluminum sili- 
cate from an area contaminated with quartz. The entire material 
particle size reduction process was completely automated, and the 
grinding area and pyrophyllite storage building was isolated from 
the main production building. All 16 material transfer points had 
local exhaust ventilation hoods. The grinding area had a perma- 
nently mounted vacuum cleaning system, and annual atmospheric 
dust sampling was conducted in the pyrophyllite storage and grind- 
ing areas. Head protection was required, and other personal protec- 
tive equipment was provided when needed. The author concludes 
that the company appears to have effective control systems, and is 
recommended for an in-depth study. 


1601 (PB—86-225331/XAB) Preliminary survey report: 
control technology for manual transfer of chemical powders at 
Harshaw Filtrol Partnership, Louisville, Kentucky. Godbey, 
F.W. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). Aug 1984. 10p. NTIS, PC A02/MF 
AOl. 

Health-hazard control measures, work processes, and exist- 
ing control technologies used in the manual transfer of chemical 
powders were evaluated at Harshaw Filtrol Partnership, Louisville, 
Kentucky in May, 1984. The company employed 180 workers to 
produce inorganic and organic colors for the paint, printing, and 
coatings industries. The major dry ingredients were cadmium, sele- 
nium, lead, molybdenum, and chrome. Colors were made by mixing 
water and solid materials together in tanks from which the finished 
product was precipitated out. Solid materials were metered out 
from storage tanks or dumped from large bags into the mixer tanks. 
The precipitated finished product was metered from the mixer into 
bags and other containers. Local and general exhaust ventilation 
was provided along with safety glasses, hard hats, respirators, face 
shields, and protective clothing. Workers received health and safety 
training and were encouraged to use good work practices. 


1602 (PB—86-225356/XAB) Preliminary survey report: 
control technology for manual transfer of chemical powders at 
City of Hamilton Municipal Electric Plant, Hamilton, Ohio. 
Godbey, F.W. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Aug 1984. 10p. NTIS, PC 
A02/MF A011. 

Health-hazard control methods, work processes, and existing 
control technologies used in the manual transfer of chemical pow- 
ders were surveyed at the City of Hamilton Municipal Electric 
Site, Hamilton, Ohio in May, 1984. The facility employed 48 work- 
ers involved in generating electricity. Soda ash, phosphates, and 
flake caustic soda were used in water-treatment operations. Water 
was used to produce steam which in turn was used to drive the 
electricity-generating rotors. The dry materials were manually re- 
moved from drums and sacks and dumped into 75 gallon water 
tanks. The mixture was manually stirred with a stick until the dry 
materials were in solution. The solution was then automatically 
pumped into one of three boiler drums. No ventilation was used in 
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the water treatment area. Workers were encouraged to use good 
work practices, and were provided with safety glasses, respirators, 
and gloves. Employees received pre-employment physical examina- 
tions and training in first-aid procedures. The author does not rec- 
ommend an in-depth study of control technologies at the facility 
since no unique state-of-the-art methods are used. 


1603 (PB—86-225364/XAB) In-depth surve 
Cominco American, Incorporated, Bixby, Missouri. Godbey, 
F.W.; Cooper, TC C. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). 6 Jul 1982. 27p. NTIS, 
PC A03/MF AOl1. 

Health-hazard controls used in lead ore beneficiation oper- 
ations were surveyed at Cominco American, Incorporated, Bixby, 
Missouri in February, 1982. The company used a lead-flotation 
process, and employed 26 workers in the mill. An average of 4600 
tons of ore containing about 7% lead were processed each day. 
Work processes and controls were evaluated, and personal and area 
air samples were collected for lead, carbon disulfide, and cyanide. 
Average personal exposures were 0.158 milligrams per cubic meter 
(mg/m3) for lead, 1.31 mg/m* for carbon disulfide, and 0.007 mg/ 
m* for cyanide. Average area concentrations of lead ranged from 
0.014 to 1.950 mg/m, and were 0.006 mg/m° for cyanide and 1.14 
mg/m® for carbon-disulfide. Dust concentrations were effectively 
controlled by the use of a ventilated starch-mixing tank equipped 
with a polypropylene-lined dump chute, but the cleaner and re- 
cleaner flotation cell covers were not effective in reducing mist 
generation. The use of water spikes did reduce cyanide and carbon 
disulfide exposures, and lead exposures for the mill operation were 
controlled with the use of an isolated, enclosed, air conditioned flo- 
tation cell control room. 


1604 (PB—86-225380/XAB) Industrial-hygiene walk- 
through survey report of E.I. du Pont de Nemours and Com- 
pany, Incorporated, Beaumont Works facility, Beaumont, 
Texas. Fajen, J.M.; Ungers, L.J. (National Inst. for Occupa- 
tional Safety and "Health, Cincinnati, OH (USA). Div. of 
Surveillance, Hazard Evaluation and Field Studies). Apr 
1986. 20p. (IwS—147. 33). NTIS, PC A02/MF A011. 

A walk-through survey was conducted at EI du Pont de Ne- 
mours and Company, Beaumont, Texas in August, 1985. The pur- 
pose of the survey was to obtain information on the 1,4-hexadiene 
production process and evaluate the potential for exposure to 1,3- 
butadiene. Bulk samples of 1,4-hexadiene and Nordel synthetic 
rubber was analyzed for residual 1,3-butadiene. 


1605 (PB—86-225398/XAB) Industrial-hygiene walk- 
through survey report of Firestone Synthetic Rubber and 
Latex Company, Lake Charles, Louisiana. Fajen, J.M_; 
Ungers, L.J, (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA). Div. of Surveillance, 
Hazard Evaluation and Field Studies). Mar 1986. 24p. 
(IWS—147.28). NTIS, PC A02/MF AO1. 

A walk-through survey was conducted at the Firestone Syn- 
thetic Rubber and Latex Company, Lake Charles, Louisiana in 
July, 1985. The purpose of the survey was to obtain information on 
the 1,3-butadiene polymer manufacturing process and evaluate ex- 
posure potential. Bulk samples of vinylpyridine latex, styrene/buta- 
diene ruvber, and polybutadiene rubber were analyzed for residual 
1,3-butadiene. 


1606 (PB—86-225406/XAB) Industrial-hygiene walk- 
through survey report of Denka Chemical Corporation, Hous- 
ton, Texas. Fajen, J.M.; Ungers, L.J. (National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA). Div. 
of Surveillance, Hazard Evaluation and Field Studies). Apr 
1986. 23p. (WS—147.27). NTIS, PC A02/MF A011. 

A walk through survey was conducted at the Denka Chemi- 
cal Corporation, Houston, Texas in July, 1985. The purpose of the 
survey was to obtain information on the neoprene and tetrahy- 
drophthalic-anhydride (THPA) production processes and evaluate 
the potential for exposure to 1,3-butadiene. 








Hobart Corporation, 


(N pati ety i 
nati, OH (USA)). Jul 1984. 10p. NTIS, PC A02/MF AO0O1. 

Health-hazard control methods, work processes, and existing 
control technologies used during the manual transfer of chemical 
powders were evaluated at Hobart Corporation, Mount Sterling, 
Kentucky in June, 1984. The company employed 750 workers in- 
volved in porcelain formulation from frit, silica, titanium-dioxide, 
clay, sodium -nitrite, potassium-carbonate, and magnesium-carbon- 
ate. 


1608 (PB—86-226396/XAB) National Air Toxics Infor- 
mation Clearinghouse: ongoing research and regulatory devel- 
opment pro 

ley, C.B.; Pelland, A.S. (Radian 
Park, NC (USA)). Jun 1986. 100p. 86-203-024-78- 
05). NTIS, PC AOS/MF AO1. 

The purpose of the document is to inform State and local 
policy makers of current research and regulatory development 
projects underway at EPA and the National Institute of Occupa- 
tional Safety and Health (NIOSH), and to help them identify 
sources of specific air toxics information. Every effort has been 
made to ensure accuracy as of March 1986, the date that compila- 
tion of information was completed. However, agency policies, pri- 
orities, and funding levels reflected by the projects listed in the 
document may change affecting estimated project completion dates 
and whether or not regulatory actions are finally taken. 


1609 (PB—86-226479/XAB) Health-hazard evaluation 
report HETA 83-325-1564, Ladish Company, Cudahy, Wis- 
consin, Daniels, W.J.; Orris, P.; Arnold, S. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Feb 1985. 16p. "VHETA—83-325-1564) NTIS, PC 
A02/MF AOl1. 

A health hazard evaluation was conducted at Ladish Com- 
pany, Cudahy, Wisconsin in January, 1984. The evaluation was re- 
quired by an employee representative because of concern about as- 
bestos exposure. Company asbestos monitoring data and medical 
records were reviewed. Company chest X-rays were examined by 
an independent NIOSH certified B-reader. Twenty-eight mainte- 
nance-type job activities having a potential for asbestos exposure 
were identified. 


1610 (PB—86-226487/XAB) Health hazard evaluation 
report HETA-85-251-1620, TRW Incorporated, 
Colorado Springs, Colorado. Gunter, B.J. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
— 23p. (HETA—85-251-1620). NTIS, PC A02/MF 

Environmental and breathing-zone samples were analyzed 
for organic solvents, lead, zinc, and toluene-2,4-diisocyanate at 
TRW Electronics, Incorporated, Colorado Springs, Colorado in 
April, 1985. The evaluation was requested by the company manage- 
ment to determine if there were health hazards that had been over- 
looked by the company medical and industrial hygiene staff. Work 
practices were observed. An unspecified number of employees were 
interviewed. 2-Ethoxyethanol was detected in breathing-zone sam- 
ples. 


1611 (PB—86-226958/XAB) Respiratory effects of port- 
land cement dust. Abrons, H.L.; Sanderson, W.T.; Petersen, 
M.R. (National Inst. for Occupational Safety and Health, 
—_ WV (USA)). 1985. 62p. NTIS, PC A04/MF 

An epidemiologic study of the respiratory effects of Portland 
cement dust was conducted. The cohort consisted of 2,736 cement 
workers at 16 facilities in the United States. The comparisons con- 
sisted of 2,213 individuals in activities not involving dust exposure. 
Spirometry testing was performed. Respiratory-symptom question- 
naires were administered. Chest x-rays were taken and examined. 
Personal sampling for total and respirable dust, quartz, and oxides 
of sulfur and nitrogen was performed. Cement workers had a sig- 
nificantly elevated adjusted-odds ratio for dyspnea, rounded and ir- 
regular small x-ray opacities, and pleural abnormalities. None of the 
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ventilatory-function variables were significantly different between 
cement workers and the comparisons. The authors conclude that 
cement dust exerts little adverse effect on respiratory symptoms 
and ventilatory function. To determine whether the increase in x- 
ray abnormalities represents pneumoconiosis or another pathologi- 
cal process would require histological study. There is insufficient 
evidence to suggest a change in the exposure limit for cement dust. 


1612 (PB—86-226974/XAB) BACT/LAER (Best Avail- 
able Control Technology/Lowest Achievable Emission Rate) 
Clearinghouse: a compilation of control-technology determina- 
tions. First supplement to 1985 edition. Summary tables and 
Appendices A-G. Final Dunbar, D.; Rust, G. (PEI 
Associates, Inc., —— OH (USA)). May 1986. 277p. 
NTIS, PC A13/MF A 

The volume ptm the history of the BACT/LAER Clear- 
inghouse, the background of the report format development, and 
acknowledges the continued support and effort of STAPPA and 
ALAPCO members. The volume contains three summary tables 
consisting of: a list of new control technology determinations re- 
ceived since May 1985, a list of all control-technology determina- 
tions that have been submitted, and a list of control-technology de- 
terminations for external combustion sources (boilers). A detailed 
listing of source type codes and abbreviations for process and emis- 
sion limits are also shown. The volume contains the detailed source 
listing for the determinations submitted since May 1985. The de- 
tailed source listing normally contains the following information: 
source type and size; company name and location; whether determi- 
nation was BACT or LAER for new or modified source; the 
person, agency and phone number that made the determination; 
permit issue date; estimated date of start-up; processes subject to 
this permit; through-put capacity; pollutant(s) emitted; emission 
limits; control equipment or process modification; a section for 
notes; and review status dates. 


1613 (PB—86-227501/XAB) Basic program for eddy 
correlation in non-simple terrain. Technical memo. McMillen, 
R.T. (National Oceanic and Atmospheric Administration, 
Silver Spring, MD (USA). Air Resources Lab.). Jun 1986. 
re (NOAA-TM-ERL-ARL—147). NTIS, PC A03/MF 
AOl. ; 

A system is described which calculates vertical fluxes of 
heat, moisture, momentum, and certain atmospheric pollutants in a 
manner that permits the eddy correlation technique to be used in 
more-complex terrain than was normally thought possible. The 
system is assembled from commercially available components and is 
simple to operate. The required computer program allows for flexi- 
bility and interchangeability of instrumentation without recompila- 
tion. Sample results are presented, and the sensitivities of the calcu- 
lated quantities to coordinate rotation and to mean removal time 
are examined. A description of the program and a complete pro- 
gram listing are included as appendices. 


1614 (PB—86-229846/XAB) Effects of simulated acidic 


rain on yields of Raphanus sativus, Lactuca sativa, Triticum 
pam and Medicago sativa. Evans, L.S.; Gmur, N.F.; 

D. (Brookhaven National Lab., Upton, NY 
(USA). "1982. 12p. NTIS, PC A02/MF AO1. 

Experiments were performed to determine effects of simulat- 
ed acidic rain on radishes (Raphanus sativus), wheat(Triticum aesti- 
vum) and alfalfa (Medicago sativa) grown under greenhouse condi- 
tions. Experimental designs allowed the detection of statistically 
significant differences among means that differed by less than 10%. 
These results suggest that the efficiency of radish foliage in increas- 
ing; root mass decreases with increased rainfall acidity since only 
foliage was exposed to the treatments. 


1615 (PB—86-229903/XAB) Occurrence of acid precipi- 
tation on the West Coast of the United States. Powers, C.F.; 
Rambo, D.L. (Environmental Protection Agency, Corvallis, 
OR (USA). Environmental Research Lab.). 1981. 15p. 
(EPA/600/J—81/700). NTIS, PC A02/MF AO1. 
Compilation of published and unpublished data shows acid 
precipitation to be more widespread in the Pacific coastal states 
than is generally recognized. Although information is scattered and 
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discontinuous, precipitation is definitely acidic in the Los Angeles 
Basin and north-central California and in the Puget Sound region in 
Washington. Acid-rain occurrences were observed in western and 
eastern Oregon, but data are inadequate for regional generalization. 
New stations currently being established in Washington and 
Oregon, largely in response to the recently renewed activity of 
Mount St. Helens, will greatly facilitate assessment of precipitation 
acidity in the Northwest. 


1616 (PB—86-230075/XAB) Microprocessor control of 
rotogravure airflows. Final report, March-July 1985. Rosen, 
D.R.; Wool, M.R. (Acurex Corp., Mountain View, CA 
(USA). Energy and Environmental Div.). Aug 1986. 56p. 
NTIS, PC A04/MF AO1. 

The report discusses the technical and economic viability of 
using microprocessor-based control technology to collect volatile 
organic compound (VOC) emissions from a paper-coating oper- 
ation. The microprocessor-based control system monitors and con- 
trols both the airflow rate and vapor-concentration level within the 
printing-press dryers. It incinerates the VOC emissions in the 
plant's existing steam boiler and also saves energy by reducing the 
amount of dryer and room air that must be heated. The general 
concept, performance levels, and economic parameters of the evalu- 
ated VOC control system demonstrate the potential advantages of 
the technology for a wide range of applications. Three methods 
were considered to collect and destroy VOC emissions for the rota- 
gravure operation: solvent recovery, thermal destruction in a dedi- 
cated incinerator, and thermal destruction in an existing onsite 
boiler. For the evaluated system, the use of the existing boiler is the 
best option even though equipment had to be added to collect, 
transport, and control the rotagravure airflows. 


1617 (PB—86-230083/XAB) Identification, assessment, 
and control of fugitive particulate emissions. Final report, 
April 1983-April 1986. Cowherd, C.; Kinsey, J.S. (Midwest 
Research Inst., Kansas City, MO (USA)). Aug 1986. 182p. 
NTIS, PC A09/MF A0O1. 

The technical manual, designed to assist national, state, and 
local control agency personnel and industry personnel in evaluating 
fugitive emission control plans and in developing cost-effective con- 
trol strategies, describes the identification, assessment, and control 
of fugitive particulate emissions. The manual’s organizational struc- 
ture follows the steps to be taken in developing a cost-effective 
control strategy for fugitive particulate emissions. The procedural 
steps are the same whether the sources of interest are within a spe- 
cific industrial facility or distributed over an air-quality control ju- 
risdiction. the manual summarizes the quality and extent of pub- 
lished performance data for control systems applicable to open dust 
sources and process sources. In addition to presenting a cost-analy- 
sis methodology, the manual identifies primary cost elements and 
sources of cost data and presents a fully worked industrial example 
of cost-effective control strategy development. 


1618 (PB—86-230091/XAB) Effects of gridded precipi- 
tation sad on wet-deposition predictions, Clark, T.L.; 
Dennis, R.L.; Palka, D.; Olson, M.P.; Voldner, E.C. (Envi- 
ronmental Sete Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Aug 1986. 
17p. (EPA /600/D_86/ 171). NTIS, PC A02/MF AO1. 

Spatially averaged precipitation amounts are used by many 
regional models to predict sulfur wet-deposition amounts across the 
same grid cells. Gridded precipitation amounts routinely calculated 
by the CMC were compared to 1980 seasonal and annual precipita- 
tion amounts at 41 to 60 precipitation chemistry sites in eastern 
North America. For each period, the mean gridded amounts were 
found to be lower than the mean amounts at the sites, as much as 
22.9%. To assess the effects of this bias in the gridded precipitation 
amounts on the predictions of sulfur wet-deposition amounts, 1980 
weekly predictions of the Atmospheric Environment Service LRT 
Model at 18 eastern North American grid cells were recalculated 
using site precipitation amounts. 


1619 (PB—86-230125/XAB) Microbial response to acid 
deposition and effects on plant productivity. Firestone, M.K.; 

McColl, J.G.; Killham, K.S.; Brooks, P.D. (California 
Univ., Berkeley (USA). Dept. ‘of Plant and Soil Biology). 
1984. ‘16p. NTIS, PC A02/MF AO1. 
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The work reported here focuses on the effects of acid depo- 
sition on nitrification, denitrification, and Ne fixation associated 
with plant roots and nitrification and denitrification in surface soil. 
Simulated acid precipitation of pH 2.0, 3.0, 4.0 and 5.6 was em- 
ployed. The purpose of the extreme treatments (pH 2.0 and 3) was 
not to directly simulate ambient rates but rather to identify thresh- 
olds at which effects may begin to occur. It was then attempted to 
assess whether these thresholds may be reached in natural terrestri- 
al systems. 


1620 (PB—86-231222/XAB) Status report on acid pre- 
cipitation and its biological consequences as of April 1981. 
Cowling, E.B. (North Carolina State Univ., Raleigh (USA). 
— of Forest Resources). 1982. 24p. NTIS, PC A02/MF 
AOl 

During the past several years, the phenomenon of acid pre- 
cipitation and its biological consequences have become a subject of 
intense public interest. Numerous discussions and debates have been 
published in the press, in legislative and administrative hearings, 
and in the board rooms of industry. This report provides a brief, 
up-to-date, carefully documented, and rigorously peer-reviewed 
summary of the present status of knowledge about the important 
environmental issue. 


1621 (PB—86-231289/XAB) Field evaluation of wind- 
screens as a fugitive-dust control measure for material storage 
piles. Final report, April 1985-June 1986. Zimmer, R.A.; Ax- 
etell, K.; Ponder, T.C. (PEI Associates, Inc., Golden, CO 
(USA)). Jul 1986. 126p. NTIS, PC A07/MF AO1. 

The report gives results of a field study to validate earlier 
wind tunnel studies with respect to windspeed changes, and to de- 
termine the relationship between changes in windspeed and changes 
in fugitive dust emissions. (The earlier studies were to determine 
changes in windspeed--not changes in emissions--due to wind- 
screens, and utilized a wind tunnel to determine the optimal wind- 
screen porosity, size, and location for control of fugitive dust emis- 
sions from storage piles.) The field study suggests that the optimum 
windscreen design parameters are: porosity = 50%, height = 1.0 
H, width = 5.0 D, and distance = 2.0 H for a conical pile of 
height H and diameter D. Analysis of the field data shows that 
emission rates were directly related to windspeed and inversely re- 
lated to moisture content of the pile surface. These relationships 
held regardless of the particle-size fraction considered. 


1622 (PB—86-231842/XAB) Persistence of peak flow 
decrement in children following ozone exposures exceeding 
the National Ambient Air Quality Standard. Lioy, P.J.; Voll- 
muth, T.A.; Lippmann, M. (New York Univ., NY (USA ). 
Inst. of Environmental Medicine). 1985. 5p. NTIS, PC A02/ 
MF AOl. 

Spironmetric measurements of lung function were made on 
six or more occasions over a five week period in 1982 in 39 chil- 
dren attending a summer day camp in Mendham, N.J. Mean slopes 
of the linear regressions of FVC, FEV1, MMEF and PEFR vs. 
peak 1-hr Os concentrations for the day of the function measure- 
ments in the individual children were negative, with PEFR show- 
ing the strongest effect. There were no consistent associations with 
other environmental variables. Analysis of residuals from the re- 
gression lines for PEFR vs. daily 1-hr Os; peak and -hr H* and 
SO.,= exposures for each child showed large overestimates in 
PEFR during the second week of the study. There was a photo- 
chemical smog episode immediately p: ing the second week, 
with successive daily - hr Os peaks of 143, 185, 165, 135 and 115 
ppb, and this smog exposure appears to be the most-likely cause of 
the persistent second week depression in PEFR from the values ex- 
pected on the basis of an overall regression from the five weeks of 
data. 


1623 (PB—86-231875/XAB) Qc (quality control) for 
stationary source particle-size measurements. Report for May 
1984-September 1985. Johnson, G.L.; Tatsch, C.E.; Yeager, 
W.M. (Research Triangle Inst., Durham, NC (USA)). Aug 
1986. 12p. NTIS, PC A02/MF AO1. 

The paper discusses quality control (QC) for stationary- 
source particle-size measurements. Traditional QC methodology has 
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generally involved retrospective evaluation of existing products 
(e.g., environmental data). Rather than identify failures, it is now 
increasingly possible and desirable to provide increased QC support 
to the production of data; i.e., doing it right the first time. It is 
clear from many disciplines that timely feedback mechanisms are 
one of the easiest, least-expensive means of providing the support. 
In addition to some of the considerations related to source emis- 
sions testing, these concepts have been applied to cascade impactor 
testing. The Particle Data Reduction (PADRE) system offers a 
standard, quality assured data reduction method and protocol for 
particle-size testing of stationary point sources using cascade impac- 
tors. The utilization of PADRE in testing has, to date, produced 
improved quality assurance documentation and greater confidence 
in the quality and credibility of the measurements data obtained. 


1624 (PB—86-232949/XAB) National Crop Loss As- 
sessment Network (NCLAN) 1984 annual report. Heck, 
W.W.; Taylor, O.C.; Adams, R.M.; Miller, J.E.; Tingey, 
D.T. ‘(Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab.). Jul 1986. 248p. 
(EPA/600/3—86/041). NTIS, PC Al1l/MF AOl1. 

Research for 1984 involved performance of a preliminary 
economic assessment of simulated changes in ambient O; on U.S. 
agriculture using recent NCLAN response data for six major crops. 
Four hypothetical ambient O3 levels are measured and compared 
with a 1980 base situation. The results are derived from an econom- 
ic analysis based on a U.S. agricultural-sector model that includes 
major crop and livestock production as well as processing and 
export uses. The agricultural-sector model is a price-endogenous 
mathematical programming model that translates the yield changes 
into estimates of economic consequences of Os. 


1625 (PNL-SA—13793) Global energy and future CO. 
emissions: the state of the art. Edmonds, J.A.; Reilly, J.M. 
(Oak Ridge Associated Universities, Inc., TN (USA); Pacif- 
ic Northwest Lab., Richland, WA (USA)). Feb 1986. Con- 
tract AC06-76RL01830. 23p. (CONF-861010—2). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87000818. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

The link between global long-term energy use and global cli- 
mate has become a matter of increasing world-wide concern. The 
burning of fossil fuels releases CO2, a “greenhouse” gas. An in- 
crease in concentration of CO2 from 300 ppM to 600 ppM is likely 
to cause the global average temperature to rise by 3 +- 1.5°C. 
Post-World War II emissions rates have been increasing at 4.5% 
per year and is 5 x 10° g C per year. Future rates of growth 
depend on many factors. Analysis has shown productivity (econom- 
ic) growth, particularly in the developing world, to be an extreme- 
ly important determinant of future CO. emissions. Factors such as 
interfuel substitution (the fossil-nonfossil fuel choice), the size of the 
fossil fuel resource base, income effects, and technological change, 
have been shown to be important. Feasibility studies have shown 
that low CO: emissions futures are possible. Forecast studies have 
shown that great uncertainty surrounds future CO. emissions. Ex- 
pected rates of growth are in the range of 1.0 to 1.5% per year, 
well below the post-war rate. 


1626 (TVA/OP/CEM—86/27-Vol.1) Tennessee Valley 
Authority/Bonneville Power Administration indoor air quality 
study. Phase 2. Volume 1. Final report for indoor air quality 
studies conducted by TVA during winters 1983, 1984, and 
1985. (Tennessee Valley Authority, Chattanooga (USA). 
Div. of Conservation and Energy Management). Dec 1985. 
Contract AI79-83BP39836. 394p. NTIS, PC A17/MF AO1; 
1; GPO Dep. File Number DE87000322. 

This study expanded the existing data base on indoor-out- 
door air quality and provided specific information on the use of 
wood-burning heaters in a weatherized home having a low air ex- 
change rate. Through research efforts such as these, BPA continues 
to address the various concerns raised regarding environmental 
issues related to its conservtion programs. 
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1627 (TVA/OP/CEM—86/27-Vol.2) Tennessee Valley 
Authority/Bonneville Power Administration indoor air quality 
study. Phase 2. Volume 2. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Conservation and Energy 
Management). Dec 1985. Contract AI79-83BP39836. 92ip 
NTIS, PC A99/MF A0Oi; 1; GPO Dep. File Number 
DE87000334. 

Concern over the impacts of airtight wood heaters on resi- 
dential indoor air quality is addressed. Volume I of this report con- 
tains an in-depth discussion of the design of the test program, the 
test site and facilities, the analysis of the data collected during test- 
ing, and the results of the test. This volume presents a description 
of the pollutant source strength model, a listing of the FORTRAN 
computer model used to generate pollutant source strengths, and a 
graphical display of the complete data base. Computer-generated 
plots of wood weight; indoor and outdoor concentrations of carbon 
monoxide (CO), carbon dioxide (CO:), nitric oxide (NO), nitrogen 
dioxide (NO2), nitrogen oxides (NO/sub x/), sulfur dioxide (SO2), 
ozone (Os), methane (CH,), non-methane hydrocarbons (NMHC), 
total hydrocarbons (THC) and particulates (PNE); hourly source 
strengths of CO, COz, NO, NO2, NO/sub x/, and SO»; hourly air 
exchange rates (ACPH); flue gas concentration of CO; flue gas 
temperature; and indoor and outdoor air temperatures; all versus 
time are included. 


(UCRL—15818) Cloud optical thickness feedbacks 
on climate: evidence from satellite remote sensing. Final 
report. Somerville, R.C.J.; Chertock, B. (Scripps Institution 
of Oceanography, La Jolla, CA (USA)). May 1986. Con- 
tract W-7405-ENG-48. 17p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87001313. 

Satellite data from the Earth Radiation Budget (ERB) exper- 
iment aboard Nimbus-7 have been used to seek evidence for cloud- 
radiation climate feedback mechanisms. One such feedback is mi- 
crophysical, involving changes in cloud optical thickness. Theoreti- 
cal results indicate that an increase in temperature, such as might 
occur in response to an increase in atmospheric CO: concentration, 
may be accompanied by an increase in the albedo of low and 
middle clouds. This temperature dependence of albedo arises from 
changes in cloud liquid water content and is potentially strong 
enough to reduce the CO:-induced climate warming substantially. 
Preliminary analyses of the Nimbus-7 satellite data show some sys- 
tematic dependence of cloud radiative properties on sea surface 
temperature, in a test region north of Hawaii. This evidence is con- 
sistent with the proposed cloud optical thickness feedback, but it is 
far from conclusive. To further explore such feedbacks, research 
should be carried out to improve and generalize the original theo- 
retical model by adding non-black cirrus, upgrading the radiative 
transfer and moist convection algorithms, improving cloud micro- 
physics, and incorporating seasonal variability and additional feed- 
back physics. It is also feasible to seek evidence for validating hy- 
pothesized cloud feedback processes in atmospheric general circula- 
tion model integration and diagnostic studies and also in more ex- 
tensive analyses of regional and seasonal variability of satellite ob- 
servations of cloud properties. 


1629 (UCRL—15833) Natural and anthropogenic cli- 
mate change. Final re Wang, W.C.; Ronberg, B.; Gu- 
towski, W.; Molnar, G.; Li, K.R. (Atmospheric and Envi- 
ronmental Research, Inc., Cambridge, MA (USA)). Aug 
1986. Contract W-7405-ENG-48. 32p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87000222. 

The report describes a one-year research project which was 
the initial phase of a research program intended: (1) to refine and 
validate a 2-D climate model for studying the CO: and trace gases 
climatic effects; and (2) to participate in the United States of Amer- 
ica (USA) Department of Energy/The People’s Republic of China 
(PRC) Academia Sinica research project on CO:2-induced climate 
changes. The overall objective is to find ways to model regional 
climate change in a global warming environment potentially in- 
duced by COs increase. The first task has two subtasks: (a) to in- 
corporate a boundary layer parameterization into the 2-D radiative- 
dynamical model of Wang et al. (1984) and study its impact on cli- 
mate sensitivity; and (b) to validate the 2-D radiative-dynamical 
models through comparisons with data and with other more com- 
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prehensive climate models so that our confidence in the model sim- 
ulation of trace gases climatic effects can be increased. The second 
task is intended to: (a) analyze the climate data to improve our un- 
derstanding of local/regional climate changes (in particular the de- 
sertification problem); and (b) coordinate the various research pro- 
grams within the USA/PRC CO; project, which is critical in suc- 
cessfully achieving the research project scientific goals. 


1630 Method of removing oxides of sulfur and oxides of 
nitrogen from exhaust gases. Walker, R.J. (to Dept. of 
Energy, Washington, DC). US Patent 4,615,780. 07 Oct 
1986. Filed date 05 Nov 1985. v.p. 

A method is described of removing oxides of sulfur and 
oxides of nitrogen from an exhaust gas, the method comprising: 
contacting the exhaust gas with a liquid absorbent including a metal 
chelate for oxide of nitrogen absorption and a solution of sulfite and 
bisulfite ions for oxide of sulfur absorption; regenerating the liquid 
absorbent capacity for oxide of sulfur gases by electrodialysis in a 
cell containing at least two bipolar membranes, an anion selective 
membrane and compartments bounded by the membranes; stripping 
oxides of nitrogen from the liquid absorbent into a gas flow to re- 
generate the capacity of the liquid absorbent for oxide of nitrogen 
gases; and recycling the regenerated liquid absorbent into contact 
with the exhaust gas. 


1631 Measurements of combustion product emission fac- 
tors of unvented kerosene heaters. Woodring, J.L.; Duffy, 
T.L.; Davis, J.T.; Bechtold, R.R. (Argonne National Lab., 
IL). American Industrial Hygiene Association Journal; 46: No. 
7, 350-356(Jul 1985). 

Emissions of combustion products from unvented kerosene 
heaters were measured in an exhaust system used to ventilate the 
units. Measurements of carbon monoxide, nitrogen dioxide, sulfur 
dioxide, formaldehyde and particulates are reported and compared 
with the results of several other studies. Dilution ventilation re- 
quirements to maintain occupational and air quality standards are 
presented. 


1632 Indoor air and human health, Gammage, R.B.; 
Kaye, S.V. Chelsea, MI; Lewis Pub. (1985). 430p. Lewis 
Publishers, 121 South Main Street, P.O. Drawer 519, Chel- 
sea, MI 48118. 

This book provides information about indoor air pollution in 
homes, apartment buildings, office buildings, hospitals and other 
public buildings. The book examines each pollutant from the view- 
points of: measurement and source characterization; habitat studies; 
health effects; risk analysis; and future needs. 


1633 A current view of atmospheric CO/sub 2/. Rotty, 
R.M. (Institute for Energy Analysis, Oak Ridge Associated 
Universities, Oak Ridge, TN). pp 2-39 of Advances in 
energy systems and technology:Volume 4. Auer, P.; Doug- 
las, D. Orlando, FL; Academic Press, Inc. (1983). 

Although it is probable that mankind will be able to adapt to 
at least modest increases in atmospheric CO/sub 2/, of the sort 
which result in small or gradual changes in climate, the eventual 
possibility of necessary limitation of CO/sub 2/ cannot be totally 
dismissed. The most effective and only realistic way to limit atmos- 
pheric CO/sub 2/ concentrations is to curtail fossil fuel combustion. 
If such action should become necessary, having alternatives is a re- 
quirement for preventing disaster. A prudent course then requires 
the development of suitable energy supply alternatives. Strong en- 
couragement is needed for development and deployment of several 
nonfossil energy supply systems to be available as a base from 
which rapid expansion could occur. However, because fossil fuels 
are so convenient and still so cheap, and because any serious prob- 
lem from CO/sub 2/ seems to be at least several decades in the 
future, immediate policies to avoid use of fossil fuels are premature 
and may hurt more people than they protect. 


1634 Applications of within-event precipitation chemis- 
try measurements. Raynor, G.S.; Hayes, J.V. (Atmospheric 
Sciences Div., Bldg. 51, Brookhaven National Lab., Upton, 
NY). pp 50-60 of Sampling ard analysis of rain. Campbell, 
S.A. Philadelphia, PA; ASTM. (1983). (CONF-811089—). 

From ASTM symposium and workshop on sampling and 
analysis of rain; Philadelphia, PA, USA (7 Oct 1981). 
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Chemical measurements from hourly sequential precipitation 
samples and simultaneous meteorological measurements and obser- 
vations were analyzed to discover relationships between chemical 
species, infer atmospheric mechanisms, relate precipitation chemis- 
try to meteorological events and conditions, and identify probable 
pollutant source regions. Analytical methods that can be applied to 
short period samples, but usually not to event, weekly, or monthly 
samples, are described and illustrated. Changes in concentrations of 
chemical species during precipitation events can be documented 
and used to infer atmospheric processes. These changes can be re- 
lated also to meteorological conditions such as changes in rainfall 
rate and wind direction or to frontal passages. Source directions 
and probable source regions can be located by wind direction and 
trajectory analyses. Means of many samples taken under similar 
conditions can document relationships between meteorological con- 
ditions, concentrations in precipitation, and amounts of wet deposi- 
tion. 
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1635 (AAEC/E—613) Some meteorological parameters 
for atmospheric dispersion modelling at Lucas Heights, NSW, 
Australia, 1975 to 1983. Clark, G.H. (Australian Atomic 
Ener, Commission Research Establishment, Lucas 
Heights). Oct 1985. 88p. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE86704236. 

Meteorological data collected in the years 1975 to 1983 at 
the AAEC’s Research Establishment at Lucas Heights, New South 
Wales, Australia have been summarised. Wind speed, direction and 
turbulence trace types from 7 and 49 m, temperature difference be- 
tween 9 and 49 m, ambient temperature and precipitation rates have 
been extracted as 30 minute averages. Seasonal wind speed and di- 
rection roses are summarised for 7 and 49 m together with wind 
direction persistence statistics which are relevant to short-term (ac- 
cident) releases of atmospheric pollutants. A ‘split-sigma’ approach 
has been adopted for definition of the atmospheric stability catego- 
ries: a ‘turbulence’ method using the wind direction turbulence 
trace types for the horizontal diffusion category; and the US Nucle- 
ar Regulatory Commission temperature gradient criteria are com- 
bined with Smith’s 1972 scheme for the vertical diffusion estimates. 
Statistics on 10, 50 and 90 per cent probability and average wind 
speeds and atmospheric stabilities are also analysed. An extensive 
data summary is included. 


1636 (DPST—86-346) Offsite doses from SRP radioac- 
tive releases - 1985. Marter, W.L. (SEE CODE- 2204000 
Savannah River Lab., Aiken, SC (USA)). 24 Mar 1986. 
Contract AC09-76SR00001. 5p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86015713. 

This memorandum summarizes the offsite doses from re- 
leases of radioactive materials to the environment from SRP oper- 
ations in 1985. These doses were calculated for inclusion in the en- 
vironmental report for 1985 to be issued by the Health Protection 
Department (DPSPU-86-30-1). The environmental report is pre- 
pared annually for distribution to state environmental agencies, the 
news media, and interested members of the public. More detailed 
data on offsite exposures by radionuclide and exposure pathway 
will be included in the environmental report. 


1637 (INIS-BR—537-Vol.2, pp vp) Results of activity 

determinations in air filters in the Rio de Janeiro city-1974- 

1975. Oliveira, M.E.A. de. (NUCLEBRAS, Rio de Janeiro, 

Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 

Vol) A01. File Number DE87700036. (CONF-860343— 
1.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The radioisotopes, produced in nuclear weapons tests (Fall- 
out), were determined by the air monitoring, in the Rio de Janeiro 
City, during the years of 1974 and 1975, using gamma spectrometry 
alpha couting and beta counting. The following radioisotopes were 
determined: ) ead Ru?6-Rh Nd*47, Zr™®-Nb*, Ce?41, Ba1!53-La1, 








1638 (INIS-BR—537-Vol.2, pp vp) Atmospheric disper- 
sion in complex terrain: Angra-1 nuclear power plant. Lima e 
Silva Filho, P.P. de. (FURNAS, Rio de Janeiro, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Angra 1 plant is located in a very complex terrain, what 
makes the environmental impact assessment very difficult, regard- 
ing to the atmospheric transport problem as well as to the diffusion 
problem. Three main characteristics are responsible for that situa- 
tion: the location at the shoreline, the complex topography and the 
high roughness of the terrain. Those characteristics generate specif- 
ic phenomena and utilization of parameters from other sites are not 
convenient. Considering financial and technical viabilities, we must 
look for the local parameters, disregarding the easy, although risky, 
attitude of applying parameters and models incovenient to the 
Angra site. Some of those aspects are more important, and among 
them we will discuss the Plume Rise, the Critical Height, the 
Drainage Flow and the Atmospheric Dispersion Coefficients. 


1639 (LBL—22067) Analytical and numerical models for 
estimating the effect of exhaust ventilation on radon entry in 
houses with basements or crawl spaces. Mowris, R.J. (Cali- 
fornia Univ., Berkeley (USA)). Aug 1986. Contract AC03- 
76SF00098. 134p. NTIS, PC A07/MF AOl1; 1; GPO Dep. 
File Number DE87000936. 

Mechanical exhaust ventilation systems are being installed in 
newer, energy-efficient houses and their operation can increase the 
indoor-outdoor pressure differences that drive soil gas and thus 
radon entry. This thesis presents simplified models for estimating 
the pressure driven flow of radon into houses with basements or 
crawl spaces, due to underpressures induced by indoor-outdoor 
temperature differences, wind, or exhaust ventilation. A two-dimen- 
sional finite difference model is presented and used to calculate the 
pressure field and soil gas flow rate into a basement situated in soil 
of uniform permeability. A simplified analytical model is compared 
to the finite difference model with generally very good agreement. 
Another simplified model is presented for houses with a crawl 
space. Literature on radon research is also reviewed to show why 
pressure driven flow of soil gas is considered to be the major 
source of radon entry in houses with higher-than-average indoor 
radon concentrations. Comparisons of measured vs. calculated 
indoor radon concentrations for a house with a basement showed 
the simplified basement model underpredicting on average by 25%. 
For a house with a crawl space the simplified crawl space model 
overpredicted by 23% when the crawl space vents are open and 
48% when the crawl space vents are sealed. 


1640 (ORNL/TM—10104) Indoor air quality in 300 
homes in Kingston/Harriman, Tennessee: winter phase status 
report. Hawthorne, A.R.; Uziel, M.; Vo-Dinh, T.; Cohen, 
M.A.; Orebaugh, C.T.; Miller, G.H.; Ironsides, K.; Monar, 
K.P.; Dudney, C.S.; Tyndall, R.L. (Oak Ridge National 
Lab., TN (USA)). Oct 1986. Contract AC05-840R21400. 
141p. NTIS, PC A07/MF AO1; 1; GPO Dep. File Number 
DE87000787. 

This report summarizes the status of the 300-Home Kings- 
ton/Harriman Indoor Air Quality Study at the end of the winter 
phase of monitoring. Plans for the summer monitoring phase are 
also presented. The report is organized by the major pollutants 
monitored. Reporting focuses on study protocols and summaries of 
winter monitoring activities. A minimum of results are presented 
since, for many pollutants, laboratory analyses are not yet com- 
plete. 


1641 (PB—86-222965/XAB) Overview of indoor radon 
mitigation alternatives and a summary of recent EPA (Envi- 
ronmental Protection Agency) mitigation test results. Hens- 
chel, D.B.; Craig, A.B. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab.). Jul 1986. 40p. (EPA/600/D—86/ 
148). NTIS, PC A03/MF AO1. 
From National convention of the American Institute of Ar- 
chitects; San Antonio, TX, USA (9 Jun 1986). 
¢ discussion is specific to single-family homes (detached 
houses), as opposed to apartment buildings, other multiple family 
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dwellings, or office and other public use buildings. Introductory in- 
formation covers indoor radon sources, health effects of radon ex- 
posure, radon level monitoring methods, and a discussion on how 
radon enters and builds up in house air. Covered are nine methods 
for reducing indoor radon in detached houses: natural and forced- 
air ventilation, forced-air ventilation with heat recovery, active 
avoidance of house depressurization, sealing major radon sources, 
sealing radon entry routes, drain-tile soil ventilation, active ventila- 
tion of hollow-block basement walls, and sub-slab ventilation. For 
each method, information is presented on principles of operation, 
applicability, how much confidence one can have that the method 
can achieve radon reduction, and an estimate of installation costs. 
Where appropriate, drawings depict the details of method installa- 
tion using terminology familiar to the building trades. 


1642 (RISO-M—72484) Protective effect of houses - 
air-pollution episodes. Roed, J.; Gjoerup, H.L.; Prip, 
(Risoe National Lab., Roskilde (Denmark)). Oct 1985. Petp. 
(In Danish). NTIS (US Sales Only), PC A09/MF A011. File 
Number DE86752925. 

The time-integrated in- and outdoor air pollution concentra- 
tion will differ during a pollution episoe. The ratio of the former to 
the latter has been found for 17 Danish dwellings. In 15 of them a 
separate ratio was found for each room with the inner doors closed. 
In the last 2 dwellings the inner doors were left open, and for all 17 
dwellings the outer doors and windows were kept shut during the 
measurements. It has been shown to be convenient to classify the 
pollutants into three categories: 1. non-reactive gases (e.g. nobel 
gases), 2. non-reactive particles, 3. reactive matter (e.g. elementary 
iodine). The indoor/outdoor ratio described above has been found 
for non-reactive gases by using SF. as a tracer. For non-reactive 
particles the relationship has been found by means of 7Be-marked 
particles, created by spallation in the atmosphere, and ‘*Ru- 
marked particles originating from Chinese nuclear bomb tests in the 
atmosphere. In the present investigation the relationship for reac- 
tive matter has not been measured. However, from the relevant lit- 
erature and a comparison of the deposition and filtering mechanism 
for non-reactive particles and reactive matter a maximum value for 
the indoor/outdoor relationship for reactive matter has been found. 
The relation between the outdoor/indoor ratio and the exchange 
velosity has also been investigated and an equation describing it has 
been established. The effect of operating a vacuum cleaner during 
the pollution episode and airing shortly afterward was also investi- 
gated. It is found that staying indoors in a normal living-room with 
closed windows and doors will reduce the aerosol inhalation dose 
by a factor of about 3. Operating a vacuum cleaner while staying 
indoors will increase this reduction factor to about 9. Airing one 
hour after the passage of a plume of three hours duration will raise 
these two factors to 6 and 12, respectively. 


1643 (UCRL—51444-86) Program report for FY 1984 
and 1985 Atmospheric and Geophysical Sciences Division of 
the Physics Department. Knox, J.B.; MacCracken, M.C.; 
Dickerson, M.H.; Gresho, P.M.; Luther, F.M. (Lawrence 
Livermore National Lab., CA (USA)). Aug 1986. Contract 
W-7405-ENG-48. 66p. NTIS, PC A04/MF AOl; 1; GPO 
Dep. File Number DE87000560. 

This annual report for the Atmospheric and Geophysical 
Sciences Division (G-Division) summarizes the activities and high- 
lights of the past three years, with emphasis on significant research 
findings in two major program areas: the Atmospheric Release Ad- 
visory Capability (ARAC), with its recent involvement in assessing 
the effects of the Chernobyl reactor accident, and new findings on 
the environmental consequences of nuclear war. The technical 
highlights of the many other research projects are also briefly re- 
ported, along with the Division's organization, budget, and publica- 
tions. 
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1644 (PB—86-221827/XAB) Final regulatory impact 
and regulatory flexibility analysis of the revised asbestos 
standard. (Occupational Safety and Health Administration, 
Washington, DC (USA)). 11 Jun 1986. 477p. NTIS, PC 
A21/MF AOl. 

The regulatory impact analysis evaluates the feasibility, ben- 
efits, and costs of OSHA's revised asbestos standard. Based on this 
analysis, OSHA has determined that compliance with the 0.2 f/cc 
PEL is technologically feasible in most industries, most of the time, 
through the use of wet methods, engineering controls, and good- 
housekeeping practices. In addition, by lowering the PEL from 2.0 
f/cc to 0.2 f/cc, OSHA estimates that approximately 75 lives will 
be saved each year at an annual cost of $455 million. The revised 
asbestos standard will not have any significant economic impact, 
nor will it impose an adverse differential impact on small firms, 
with two possible exceptions - secondary gasket manufacturing, and 
renovation activities in construction. 
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1645 (CONF-841034—Vol.1, pp 17-26) Study of the 
SPOT simulations over West Africa. Berg, A. (Joint Re- 
search Centre of the European Communities, Ispra, Italy). 
1984. NTIS, PC A99/MF AOl1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An airborne SPOT simulation campaign was organized at 
the end of 1981 over four Sahelian countries in West Africa. The 
19 simulation flights covered five different themes related to the 
main problems which confront SAHEL at the present time. These 
themes are Land Use and Desertification - Agricultural Resources - 
Urban Planning - Coastal Environments - Geology and Mineral Re- 
sources. The investigation results are summarized and conclusions 
are drawn about the value of second generation satellites, in this 
case SPOT, for the future development of remote sensing applica- 
tions for developing countries. 


1646 (CONF-841034—Vol.1, pp 27-44) Changes in 
classification accuracy due to varying thematic mapper and 

mul scanner spatial, spectral, and radiometric resolu- 
tion. Acevedo, W.; Buis, J.S.; Wrigley, R.C. (Technicolor 
Government Services, Inc., Moffett Field, CA). 1984. 
NTIS, PC A99/MF A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A factorial experiment was conducted to quantitatively 
assess the influences of sensor spatial, spectral, and radiometric res- 
olution on classification accuracy. This study necessitated the sys- 
tematic spatial, spectral, and radiometric degradation of high reso- 
lution aircraft scanner data varying between approximate Thematic 
Mapper and Multispectral Scanner specifications. Airborne Themat- 
ic Mapper data were acquired by the high altitude ER-2 aircraft 
within three hours of a Landsat-4 overpass. Methods to simulate 
TM and MSS data characteristics from ATM data were developed. 
Systematic degradations of the ATM data generated all eight possi- 
ble combinations of the TM and MSS spatial, spectral, and radio- 
metric characteristics. LANDSAT-4 collected both TM and MSS 
data, which were used to evaluate the appropriateness of the data 
simulation. Spectral training sites were selected within polygonal 
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areas of homogeneous urban, agricultural, forested, rangeland, and 
water information classes. Clustering, according to the maximum 
number of peaks in the histogram for each channel, was performed 
for each Level II/III land cover type in each of the data sets. Clas- 
sification accuracies for the training sites and for random 40- by 40- 
pixel blocks representative of both pure pixels (field center) and 
border pixels in an urban area were examined. 


1647 (CONF-841034—-Vol.1, pp 45-46) Search routines 
for effective and accurate matching of stereo scanner image 
data. Simard, R. (Centre Canadien de Teledetection, 
Ottawa, Ontario). 1984. NTIS, PC A99/MF AOl. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Side-looking views from satellite or airborne image scanner 
systems will facilitate the automatic digital processing for the meas- 
urement of parallax displacements or the topographic elevation in- 
formation. Beside the fact that automatic techniques already exist 
for processing conventional stereo airborne photographs, the new 
characteristics of image scanner data call for a revised approach. 
Hence, stereo input data from scanner systems can be processed by 
digital image analysis techniques applied to ordered search routines 
for the effective and accurate matching of conjugate points. Some 
aspects of this methodology will be developed in this presentation. 
It will also address consideration about radiometric and geometric 
pre-processing requirements. Specific examples related to LAND- 
SAT MSS, TM and RBV and SPOT HRV simulated data will also 
demonstrate the potential of the proposed techniques. 


1648 (CONF-841034—Vol.1, pp 47-54) New digital ele- 
vation mapping software applied to SPOT simulation stereo 
data. Vincent, R.K.; Pleitner, P.K.; Coupland, D.H.; 

Schultz, H.; Oshel, E.R.B. (Geospectra Corp., Ann Arbor, 
MI). 1984. NTIS, PC A99/MF AOI. File Number 
DE86015369. 


From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Geospectra Corporation has created a new software pack- 
age, called ATOM for Automatic Topographic Mapper, which is a 
purely digital method for extracting elevations from aerial or space 
stereo pair photographs. The photos are digitized, and the resulting 
data are sent to disks connected to a DEC VAX 11/750 computer. 
ATOM calculates elevations and produces digital terrain data from 
which elevation contour maps or TOPOIMAGES/sup TM/ can be 
made in less than one third the time required by a Gestalt plotter to 
produce a contour map from the same photos. When ATOM was 
applied to 1:68,000 scale aerial photos with base-to-height ratios of 
0.6, a measured minimum detectable elevation difference of 2.83 
meters was achieved. A 7.1-meter contour map was produced by 
ATOM which compares favorably with a 1:24,000 scale topograph- 
ic map produced by the US Geological Survey for an area near 
Soap Holes Reservoir, Wyoming. The application of ATOM to 10- 
meter SPOT data should produce topographic contour maps which 
in the best case would compare favorably with 1:50,000 scale topo- 
graphic maps. 


ent to synthesizing digi 
R.R.; Strahler, A.H. (City Univ. of New York, NY). 1984. 
NTIS, PC A99/MF AO0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Extracting topographic models from digital imagery requires 
locating all possible conjugate image points in a stereo pair. This is 
usually accomplished in a computer environment by a correlation 
algorithm that employs a fixed window size. Matching success de- 
pends on strong local contrast and may suffer due to the fact that 
all image phenomena are treated equally. An optimal approach to 
image matching may be an algorithm whose window behavior is 
governed by the variety of image and terrain events present in the 
stereo pair. A scene-dependent algorithm that handles image phe- 
nomena individually by dynamic windowing is described. 


1649 (CONF-841034—Vol.1, pp 55-60) Scene-depend- 
tal elevation models. Iri 








1650 (CONF-841034—Vol.1, pp 61-74) Applications of 
SPOT and D.T.M. to cartography. Baudoin, A. (Institut 
Geographique National, Saint Mande, psec 1984. NTIS, 
PC A99 A01. File ‘Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

SPOT could be a very useful tool to cartographers with its 
high resolution sensors and its ic capabilities. SPOT 
images and Digital Terrain Models will be merged or derived from 
one to another in order to produce new geographical data. Stereo 
pairs and multi-incidence observations will be used to generate a 
ground control points network and digital terrain models where 
basic maps are missing. Optical and digital equipments have both 
their advantages to process SPOT images. When a D.T.M. already 
exists it could be used to rectify an vertical or oblique view, even 
in mountainous areas, with a high cartographic accuracy (10 m). It 
could be used also to generate stereo-ortho images in order to get a 
3 D spacemap. Merging SPOT images with a D.T.M. or derived 
products (slopes, sun illumination) could be very useful to get a 
better classification of an image; especially in mountainous areas 
where spectral signatures of vegetation depends on the sun illumi- 
nation conditions. The classification should be improved using 
multi-incidence observations. In order to be able to merge all these 
images and data, geocoded data bases will be developed: they will 
give the opportunity to the user to get a better map: more accurate 
and up to date, and easier to use. 


1651 Se ee 1, pp 75-76) Multisensor 

on issues. W: elch, R. (Univ. of Georgi 
Athens). 1984. NTIS, PC A99/MF A0Ol. File Numi 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Image data recorded by photographic, electro-optical and 
electronic sensor systems can be placed in register with proper 
image processing techniques to facilitate the extraction of informa- 
tion not depicted on individual image data sets. The problem of 
multisensor image registration, however, is complicated by several 
factors, including variations in: (1) spatial resolution; (2) sensor/data 
geometric characteristics; (3) distortions introduced during the 
image recording process; and (4) ground processing procedures. In 
addition, analog-to-digital conversion techniques must be consid- 
ered when film images or topographic maps are to be merged with 
digital data sets. In order to place multisensor data in register with 
a defined coordinate system, the following tasks must be consid- 
ered: (1) location of control points in a standard (UTM) coordinate 
system; (2) conversion of analog data (e.g., film images) to digital 
formats; (3) rectification to the defined coordinate system and the 
associated reformatting/resampling of pixels to a common dimen- 
sion; (4) exact registration of the rectified data sets. 


1652 (CONF-841034—Vol.1, pp 77-86) MOMS experi- 
ment on STS-7 and STS-11 first results and further ner paedhcey 
ment of the modular optoelectronic multispectral scanner. Bo- 
dechtel, J.; Meibner, D.; Seige, P.; Winkenbach, H.; Zilger, 
J. (Universitaet Muenchen, West. Germany). 1984. NTIS, 
PC A99/MF AO0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

MOMS is a new optoelectronic scanning system (Modular 
Optoelectronic Multispectral Scanner) developed during the last 
years by MBB. The first experimental missions of the two-channel 
MOMS-O1 took place on the MBB-built SPAS-O1 (Shuttle Pallet 
Satellite) aboard STS-7 and STS-11 yielding high resolution images 
with a 20 x 20 m ground pixel size from a 157 nm (291 km) orbit. 
With this first space-qualified version of the MOMS instrument de- 
velopment technical and geoscientific objectives were to be veri- 
fied. The further development aims towards the realization of a 
complex remote sensing device adaptable for various geoscientific 
tasks. The modularity of MOMS is regarded a prerequisite for the 
implementation of a multiband sensor including short wave infrared 
bands (SWIR-MOMS) and along-path stereo capabilities (Stereo- 
MOMS). 
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1653 (CONF-841034—Vol.1, pp 87-88) Techniques for 
multisensor image analysis. Evans, D.; Lang, H. (Jet Propul- 
sion Lab., Pasadena, CA). 1984. NTIS, PC A99/MF AOl1. 
File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Simultaneous analysis of reflected and emitted radiation 
measured by sensors such as the Landsat 4 Thematic Mapper (TM), 
the Airborne Imaging Spectrometer (AIS), and the Thermal Infra- 
red Multispectral Scanner (TIMS); and radar backscatter measured 
by multipolarization synthetic aperture radar (SAR) systems yields 
compositional and textural information that can be used for remote 
characterization of lithologic and vegetative surfaces. Several tech- 
niques have been developed to simultaneously analyze coregistered 
image data sets, and to determine extended spectral signatures of 
surface units. These include rectification of radar images in areas of 
topographic relief to ensure pixel to pixel registration with plani- 
metric data sets, calibration of data so that signatures can be ap- 
plied to remote areas, and normalization of data acquired with dis- 
parate sensors. Techniques developed for these sensors will be ap- 
plicable to data acquired from the multisensor payloads planned for 
the Earth Observation Satellite. 


1654 (CONF-841034—Vol.1, pp 101-116) Digital proc- 
essing techniques for image mapping with Landsat TM and 
SPOT simulator data. Chavez, P.A. Jr. (Geological Survey, 
Flagstaff, AZ). 1984. NTIS, PC A99/MF A0O1. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

To overcome certain problems associated with the visual se- 
lection of Landsat TM bands for image mapping, the author used a 
quantitative technique that ranks the 20 possible three-band combi- 
nations based upon their information content. Standard deviations 
and correlation coefficients can be used to compute a value called 
the Optimum Index Factor (OIF) for each of the 20 possible combi- 
nations. SPOT simulator images were digitally processed and com- 
pared with Landsat-4 Thematic Mapper (TM) images covering a 
semi-arid region in northern Arizona and a highly vegetated urban 
area near Washington, DC. Statistical comparisons indicate that 
more radiometric or color information exists in certain TM three- 
band combinations than in the three SPOT bands. The image data 
were also subjected to high-pass spatial filtering with a percent of 
the original image added to the results, which allowed local detail 
to be enhanced in dark, and bright regions while preserving bright- 
ness relationship along the various cover types. This combined with 
digital enlargement and low-pass filtering generated products useful 
for image mapping. 


1655 (CONF-841034—Vol.1, pp 117-120) Cartographic 
capabilities of the metric and large format cameras. Konecny, 
G. (Univ. of Hannover, West Germany). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
a Paris, France (1 Oct 1984). 

Photogrammetry, using photography from aircraft is now 
considered as the standard topographic data acquisition tool, the 
world over. And yet, progress of mapping from aerial photographs 
is too slow to have accomplished more than 40 to 45% of the de- 
sired topographic map coverage to plan the world’s resources at 
the necessary scales of 1:50,000 or 1:100,000. With the existing 
methods of aerial photogrammetry it will not be possible to achieve 
a world land coverage at these scales by the year 2000. On the first 
spacelab-mission launched on NASA's Space Shuttle flight #9, a 
photogrammetric cameta experiment was implemented. About 1020 
images were taken and have been reproduced on a microfiche cata- 
logue. These images are now being evaluated, the world over, for 
their mapping capability. 


1656 oregon 841034—Vol.1, pp 215-228) ane 
remote sensing facility for easten and southern 
Odenyo, V.A.O. (Regional Remote Sensing Fecility, Nair Nair- 
obi, Kenya). 1984. NTIS, PC A99/MF A0Ol1. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
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The Regional Remote Sensing Facility in Nairobi, Kenya, 
was the first regional technology transfer program for remote sens- 
ing established by the US Agency for International Development. 
It was initially funded in 1977, and serves 20 countries in eastern 
and southern Africa with a professional and support staff of sixteen 
people. The Facility has provided a technology transfer program of 
short term (3 weeks) and extended training courses, user assistance 
services and project support. Emphasis has been on analog tech- 
niques on Landsat obtained data. To date, more than 500 partici- 
pants have benefited from the Facility’s discipline-specific training 
courses. The three program areas are supported by an excellent 
black-and-white and color photo laboratory complex for processing 
Landsat images. The Facility has a vast imagery collection provid- 
ing an extensive range of imagery products. Recent projects include 
soil and land capability mapping in Zambia, forestry mapping in 
Tanzania, highway corridor assessment in the Sudan, and experi- 
mental cartography products in Kenya, Swaziland and the Sudan. 
Many annotated images or image mosaics have been produced for 
distribution to potential users for information and demonstration. 
Customer-tailored images are often prepared at users request. 


1657 (CONF-841034—Vol.1, pp 241-246) Asian Re- 
gional Remote Sensing Training Center (ARRSTC) of the 
Asian Institute of Technology (AIT). Nualchawee, K. (Asian 
Institute of Technology, Bangkok, Thailand). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Asian Regional Remote Sensing Training Center 
(ARRSTC) is an integral part of the Asian Institute of Technology 
(AIT), located near Bangkok, Thailand. It was established to trans- 
fer remote sensing technology to developing countries of Asia. Its 
goal is to assist the resource personnel of these countries in improv- 
ing the management of their natural resources. The present form of 
technology transfer is through an intensive short course of about 
four months duration concentrating on studying, mapping and in- 
ventorying such natural resources as minerals, water, agricultural 
lands, forests, soils, and vegetation, using remotely sensed data. Ad- 
ditionally, diploma and degree programs in natural resource man- 
agement are being developed to center around the ARRSTC in the 
near future. Establishment of remote sensing documentation center 
to disseminate knowledge and information is being considered. 
ARRSTC has also published a quarterly regional newsletter. 
ARRSTC is equipped with both visual and digital analysis labora- 
tories. Necessary and appropriate visual interpretation equipment 
are in place, as well as digital analysis facilities which include 
micro-based image processing systems and mainframe software 
packages running on an IBM 3031 with six megabytes central 
memory. 


1658 (CONF-841034—Vol. 1, pp 263-264) Use of space 
technology in earthquake hazard assessment. Vogel, A. 
(Freie Universitaet Berlin, West Germany). 1984. NTIS, PC 
A99/MF A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Satellite technology plays an important role in the experi- 
mental approach to earthquake prediction. The use of space image- 
ry as an aid in mapping active faults is essential for seismotectonic 
pattern recognition. Applications of space geodesy are needed for 
the determination of precursory strain and displacements. Satellite 
communication is indispensable for a rapid non-vulnerable transmis- 
sion of observational data from data collection platforms to the 
processing and earthquake hazard evaluation centers. The capabil- 
ity and future role of satellite technology in earthquake prediction 
research is discussed. As a contribution to basic research a world- 
wide geodynamics reference system for monitoring inter- and intra- 
plate motion should be established. The main task, however, will be 
the participation of space technology in dedicated control networks 
to be established in areas of potential earthquake risk. 


1659 (CONF-841034—Vol.1, pp 307-320) Role of 
Landsat - in improving US crop statistics. Holko, M.L.; 
Sigman, R.S. (Dept. of Agriculture, Washington, DC). 
1984. NTIS, PC A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
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Landsat data are used in two ways to improve US crop sta- 
tistics. Landsat color-composite images are used to stratify areas of 
land with regard to land use. This stratification is used as a tech- 
nique to improve the efficiency of an area sampling frame. Also, 
Landsat digital data are classified and the classified results are used 
as supplementary information to an agricultural survey. The combi- 
nation of Landsat classification results and survey data improves 
the precision of the estimates made. 


1660 (CONF-841034—Vol.1, pp 321-338) Agricultural 
statistics and remote sensing: French research and studies 
with Landsat MSS and SPOT simulations. Meyer-Roux, J.; 
Fournier, P.; Podaire, A.; Saint, G. (Ministere de 
l'Agriculture, Paris, France). 1984. NTIS, PC A99/MF 
AO01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

S.C.E.E.S. (Service Central des Enquetes et Etudes Statisti- 
ques) is studying the possibility of incorporating remote sensing 
data into its system of agricultural statistics. An experiment in 1981 
with Landsat MSS showed that good results could not be achieved 
for two main reasons: MSS was not well adapted to the average 
field size and our point sampling survey was not efficient in combi- 
nation with space-data. From 81 to 83 SPOT simulations showed us 
that good results could be obtained for localized statistics of crops 
if some conditions were fulfilled: two dates of acquisition are neces- 
sary and carefully chosen times of acquisition are required related 
to crop calendars. 


1661 (CONF-841034—Vol.1, pp 339-346) European 
community's agricultural information system: requirements 
and remote sensing prospects. Robson, N. (Directorate-Gen- 
eral for Agriculture, Brussels, Belgium). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The possibilities offered by remote sensing in improving the 
status of information on European Agriculture are recognized. 
Present methods are reviewed and particular difficulties relating to 
the use of remote sensing to obtain more accurate information are 
discussed. The degree of enhanced accuracy which must be ob- 
tained over present methods is examined and an evaluation of the 
error factor presented. By reference to work which attempts to put 
a cost on a remote sensing satellite system for agricultural applica- 
tions, the relationship with the value of errors is indicated. The 
paper concludes by indicating that it is only a matter of time before 
remote sensing becomes an integrated part of the EC Agricultural 
Information System. 


1662 (CONF-841034—Vol.1, pp igen Remote sens- 
ing and crop production forecasting in Italy - results and 
future ogy Caponigro, P.D.A.; Gizzi, S. (Ministry of 
Agriculture & Forestry, Rome, Italy). 1984. NTIS, PC 
A99/MF A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The paper summarizes the results of a multi-year activity 
promoted by the Italian Ministry of Agriculture and Forestry and 
conducted by a consortium of three Italian industrial companies 
(TALECO, S.P.A., TELESPAZIO, S.P.A., AQUATER, S.P.A.). 
A first feasibility study has explored possibilities of using Landsat 
MSS data for different applications in hydrology and crop produc- 
tion forecasting. Tests of pre-operational nature have been run, 
using satellite data and a large data-base of ground collected infor- 
mation, on several Italian provinces. Encouraging results have been 
obtained, especially in the crop production forecast experiment. 
Following this, a methodological refinement phase has taken place, 
leading to the definition of an end-to-end procedure for crop acre- 
age and yield estimation. A new experimental campaign is under 
way and a wheat production estimate in an Italian province will be 
produced using, in a multi-level approach, thematic mapper data. 
The general lines of this experiment are described in the paper, 
leaving technical details to a poster-session presentation by Consor- 


-zio ITA. 








1663 (CONF-841034—Vol.1, 349-354) 
statistics in developing countries. Wigton, W.H.; Paul, C.K. 
(Agricultural Assessments International, Upper Marlboro, 
). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015369. 
From 18. international symposium on remote sensing of envi- 
mee France ed Oct 1984). 
lains a successful project in agricultural statis- 
den then Seine andietba ditetn dinte en Seeeitieiaanaianen 
four continents. The methodology was tailored to the conditions in 
Africa, Asia, South America and Central America. In each country, 
the problems were jointly resolved by the technical consultants of 
the project and the host country personnel. In some countries, the 
satellite photographic data were of limited use because of the reso- 
lution of the multispectral scanner (MSS) data which was the only 
satellite data available. For this reason, the outlook for the future is 
good because of the improved resolution on both the TM and 


ee an 1, 2 > 386) Industrial in- 
vestment in remote sensing. To Societe Euro- 
peenn ulsion, Puteaux, + ning ‘1984. NTIS, PC 
A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Remote Sensing, as a new and fast growing field certainly 
proposes many attractive markets to industrial investors. On the 
other hand, Remote Sensing is a rather difficult and risky field for 
industrial investors, as it requires new techniques and new technol- 
ogy for the solution of new problems. This paper discusses some of 
the issues related to how industrial investment takes place in remote 
sensing, based on the example and the experience of a french aero- 
space company which has developed an important activity in the 
remote sensing ground segment area. 


1665 (CONF-841034—Vol.1, pp 419-434) Future satel- 

lite earth observation ground systems. I i, T.; Araki, K.; 

pace Develop- 

ment Agency of Ja Tokyo). 1984. NTIS, PC A99/MF 
A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
oD Paris, France (1 Oct 1984). 

SS and TM data from Landsat 5 are now received and 
processes at Earth Gausaues Center (EOC) of NASDA which is 
located in the middle part of Saitama Prefecure approximately 50 
kms away from Tokyo. On the other hand, MOS-1 (Marine Obser- 
vation Satellite-1), the first Japanese earth observation satellite, is 
now under development with a launch target in 1986. 4 mission 
payloads, Multi Electric Self Radiometer 
(MESSR), Visible and Thermal Infrared Radiometer (VTIR), 
Microwave Scanning Radiometer (MSR) and Data Collection 
System (DCS), are installed on MOS-1. Data acquisition, process- 
ing and mission control systems will be installed in EOC. The 
system requirements and configuration of MOS-1 ground systems 
are reported. 4 figures, 11 tables. 


Goka, T.; Ishido, Y.; Kojima, M. (National S 


1666 (CONF-841034—Vol.1, pp 453-454) Automatic 
DEM extraction from digital stereo images. Rochon, G-.; 
Haja, S.R.; Simard, R. (Universite Laval, Sainte-Foy, 
Quebec). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Central to the creation of digital elevation model is the accu- 
rate and efficient matching of corresponding points in stereo image 
pairs. A matching processor has been developed and implemented 
on an ARIES-II image analysis system to automatically identify the 
corresponding points in reference and candidate (stereo pairs) 
images. This matching processor uses ordered search techniques to 
reduce the search time in candidate image, and efficient measure of 
match computation to expedite the overall matching process. The 
selection criterion applied to surrounding areas of reference points 
makes the method more effective and eliminates the points that are 
hard to match in candidate image. A floating threshold for the ex- 
pected measure of match improves the changes for reliable match 
point location in candidate image. Interpolation is performed to fur- 
ther refine the match point location and elevation is computed for 


TERRESTRIAL 
5101 Basic Studies 


the refined match point using a geometric model which relates the 
parallax with elevation. An evaluation of the performance has been 
carried out on different types of remote sensing images and for the 
various parameters that affect the matching process (ex.: heteroge- 
neous, resolution, noise, viewing geometry). The design of the 
global process associated with the creation of standard topographic 
maps using the present approach is presented. 


1667 (CONF-841034—Vol.1, pp 455-464) Software for 

non conventional images. Vig- 
neron, C.; Timbaud, R.J.P. (Institut Geographique National, 
Saint-Mande, France). 1984. NTIS, PC A99/MF A0l1. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The French National Geographical Institute has developed a 
software for stereoscopic restitution of non conventional images 
adapted to the MATRA TRASTER analytical stereoplotter. Two 
of those softwares are already running; one for underwater images 
(BATHY), the second for satellite images (SPOT). Tests of SPOT 
simulation imageries were done by IGN. First results are given. 


1668 (CONF-841034—Vol.1, pp 465-474) Discrete- 
object modeling of remotely sensed scenes. Strahler, A.H.; 
Woodcock, C.E.; Xiaowen, L.; Jupp. D.L.B. (City Univ. of 
New York, . 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Remotely sensed scenes can be modeled as collections of dis- 
crete, three-dimensional objects that cast shadows on a background. 
Approaching scenes from this perspective has led to two related 
lines of research. First is the geometric/optical modeling of a forest 
canopy, in which conifers are modeled as cones whose size and 
spacing vary according to functions established by field measure- 
ments. This canopy model is L-resolution in nature - the objects are 
smaller than the resolution cells of the image and cannot be re- 
solved individually. Second is scene modeling in which image vari- 
ance is taken as a function of the relationship between the size, 
shape and spacing of objects and the resolution cell size of the digi- 
tal image derived from the scene. This modeling is H-resolution in 
nature - the objects in the scene are assumed to be larger than the 
resolution cells of the image, and thus can be individually distin- 
guished. Both approaches illustrate the utility of the discrete-object 
scene model in extracting information from remotely sensed scenes. 


1669 (CONF-841034—Vol.1, pp 475-490) Rotation of 
spectral channel axes: application to a rice growing area of 
west Africa. Berg, A.; Hubaux, A. (Joint Research Centre of 
the European Communities, Ispra, Italy). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

May SPOT data be used for rice culture inventory and pro- 
duction forecasting in West Africa? Simulated data were obtained 
by two flights at three-week interval shortly before harvest, in the 
Mopti-Sabe region (Mali) over traditional rice fields, cultivated 
without control of the submersion conditions. Strong geometric dis- 
tortion prevents image registration; for monotemporal data, the 
most satisfactory approach was found to be the Soil Vegetation 
Water method described in the paper. It consists in rotating the 
three original channel axes into secondary axes going from the 
origin to representative points of the three objects. The vegetation 
channel constitutes a green biomass index; the water channel gives 
a map of water saturation; the derived color composite shows de- 
tails hidden in the original channels. By the use of a box classifier, a 
thematic map is obtained. Classification results are analyzed by con- 
fusion matrices. The method presents several advantages: simplicity, 
short computer time and possibility to use an interactive classifier. 
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1670 (CONF-841034—Vol.1, pp 491-502) Use of 
ground radiometry measurements (in a tropical rice-growing 
environment) as a key to the interpretation of a second-gen- 
eration satellite imagery. Ferrari, G.M.; Gregoire, J.M. 
(Joint Research Centre of the European Communities, 
Ispra, Italy). 1984. NTIS, PC A99/MF AO1. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Under a remote-sensing-based rice production forecasting 
program in West Africa (the rice growing area of Tamani in Mali) 
radiometric measurement campaigns were performed over three 
years. The analysis of the measurement data in the visible and infra- 
red regions has provided information on the influence of certain 
yield parameters on the spectral behavior of rice plants and led to 
the definition of interpretation keys for the use of second genera- 
tion satellite images such as LANDSAT-4 and SPOT. This work 
has been extended and completed in the three following domains: 
discrimination of the three main categories of aquatic vegetation 
(standing, floating, and wild rice) during the phenological stages of 
broothing and earing; contribution of oblique data (at 45°) in rela- 
tion to vertical data for the characterization of spectral behavior; 
and spatial variability of the spectral responses within a plot at a 
given moment in the growth cycle of rice plants: influence of dif- 
ferent varieties and of phenological stage on spatial variability. 


1671 (CONF-841034—Vol.1, pp 503-510) Evaluation of 
a SAR image for use in the classification of vegetation cover. 
Abednego, B.; Blaser, T.; Caloz, R.; Meylan, P. (Swiss Fed- 
eral Institute of Technology, Lausanne). 1984. NTIS, PC 
A99/MF A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The objective of this research consists in performing a super- 
vised vegetation cover classification by the use of a synthetic aper- 
ture radar (SAR) image. This image is taken in the X-band (A = 
3.2 cm) at HH polarization. The SAR data described in this paper 
was gathered in June 1981 over the region of St. Aubin (FR) Swit- 
zerland as part of the SWISSAR - 580 project (SWiss Interdiscipli- 
nary Study with Synthetic Aperture Radar). Raw data was first 
processed to eliminate noise and to operate diverse corrections. In- 
stitute of Genie Rural (IGR) data processing contains the following 
steps: (1) filtering for speckle effect reduction (pass-sigma), (2) 
smoothing (median), (3) texture analysis through the scalar function 
inertia. The results show smoothed image permitting a satisfaction 
classification of cereals. On the other hand, textural information is 
necessary for bare soil, grass-land and colza discrimination. Lastly, 
semi-automatic parcel delimitation is used for parcel by parcel clas- 
sification calculating first a parcel’s mean tonal value. Therefore, an 
overall accuracy of 69% is obtained. 


1672 (CONF-841034—Vol.1, pp 511-520) Development 
of digital image processing in a developing country - a case 
study from Papua, New Guinea. Honey, F.R.; Lyons, K.J.; 
Wright, G.L. (Geoscan Pty. Ltd., West Perth, Australia). 
1984. NTIS, PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The aim of the project was to develop at a reasonable cost, 
an analysis system capable of analyzing digital images, and to assess 
its potential for mapping and environmental assessment in the 
Papua, New Guinea region. Access to a PDP 11/34 computer was 
available through the Department of Surveying at the Papua, New 
Guinea University of Technology. Australian Government aid en- 
abled development of software to process Landsat data, which 
output produced by a lineprinter. The results from pilot studies 
were sufficiently encouraging to justify capital expenditure on a 
digital image processing capability. The paper describes the proc- 
essing and display system, and highlights the capabilities of the 
system for use in environmental surveys. The basic system allowed 
for the first time, evaluation of digital remote sensor data in Papua, 
New Guinea. It enabled development of expertise within the coun- 
try and encouraged Papua, New Guinea nationals to participate in 
developing techniques for solution of remote sensing tasks specific 
to their country. 
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1673 (CONF-841034—Vol.1, pp 521-528) SPOT-simu- 
lation - an evaluation for forest inventory and mapping pur- 
poses. Jaakkola, S.; Rosenholm, D.; Isaksson, L. (Swedish 
Univ. of Agricultural Sciences, Umea). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Simulated SPOT-satellite data are being evaluated for forest 
inventory and mapping purposes at the Swedish University of Agri- 
cultural Sciences in cooperation with EARSeL/WGS. The materi- 
al, methods and previous simulation studies are discussed in this 
preliminary report. General conclusions on the methods used are: 
(1) SPOT-data, with high spatial resolution, will benefit from the 
use of multi-point instead of single-point classifiers; (2) various tex- 
ture measures should be used for an improved performance in clas- 
sification; (3) forest cover type classification into four classes was 
successful with an overall classification accuracy of 90% or more. 


1674 (CONF-841034—Vol.1, pp ae Effective es- 
timation of agricultural crop hectarage in developing coun- 
tries. Roller, N.E.G. (Environmental Research Institute of 
Michigan, Ann Arbor). 1984. NTIS, PC A99/MF A0O1. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An issue of major concern to most developing countries is 
the production of accurate, reliable and timely agricultural statis- 
tics. An inventory methodology is described in this paper, which 
when judged according to these criteria, has been shown to offer 
improved performance compared to traditional (field only) or 
remote sensing only inventories. The advantages of both of these 
latter approaches are retained in the improved methodology, while 
the disadvantages of each are largely overcome. The improved 
methodology uses a combined approach that consists of a double 
sampling estimation procedure, in which one of the samples is col- 
lected by remote sensing and the other by field methods. The esti- 
mate derived from the remote sensing sample is then bias-corrected 
using the relationship observed between remote sensing and field 
only measurements collected on joint sample units. The effective- 
ness of the methodology is illustrated by descriptions of wheat in- 
ventory projects in Algeria and Nepal. 


1675 (CONF-841034—Vol.1, pp 543-554) Detection of 
sugar cane growing stages by means of computer aided analy- 
sis of Landsat data. De La Torre, J.C.; Miranda, J.I.; Lira, 
J. (Depto. de Teledeteccion, Mexico). 1984. NTIS, PC 
A99/MF AO0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Sugar cane is one of the most important agroindustries in 
Mexico since more than 200,000 families depend directly on its cul- 
tivation and processing. In order to find better methods of produc- 
ing basic information for control and planning activities, a national 
program for crop identification and agriculture forecasts was under- 
taken by the Mexican government. In response to this information 
requirement, the National Cartographic Agency, by means of its 
Remote Sensing Department, began a series of feasibility studies to 
integrate a Sugar cane Information System and demonstrate the 
usefulness of Earth Resources Technology Satellites to fulfill such 
information needs. In this work, it is concluded that in the Region 
of Tamazula, Jalisco, at least four growing stages of sugar cane can 
be separated by means of digital analysis of Multispectral Landsat 
data. The sugar production expected is estimated at the time of ac- 
quisition of the image through a linear regression model, based on 
the amount of surface detected with mature sugar cane and the ex- 
pected mean yield in the field and in the factory. 


1676 (CONF-841034—Vol.1, pp 555-562) Results and 
future aspects of CO.-laser systems in remote sensing. Leh- 
mann, F.; Wiesemann, W.; Werner, C. (Univ. of Munich, 
West Germany). 1984. NTIS, PC A99/MF AOl. File 
Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The application possibilities of MID-IR laser spectroscopy to 
remote sensing were investigated in laboratory work and flight 
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campaigns. For the flight measurements, the DIALEX instrument, 
a profiling laser spectrometer with 2 tunable CO>-lasers was used. 
The lasers are tunable on about 60 lines (bandwidth about 10-5 ym) 
from 9 pm to 11 pm in the thermal infrared region. Due to the 
very low power of the received laser radiation, the system is work- 
ing with heterodyne detection. In the laboratory, they took the re- 
flection spectra of minerals, soils, rocks, vegetation, water, mois- 
tured surfaces and oil spills on water. Most of the soil- and rock- 
forming minerals (especially the silicates) are showing characteristic 
spectral signatures in the MID-IR, where Reststrahlenbands occur. 
Using four laser lines, it is possible to detect soil- and rock types. 
With increasing surface moisture content, the spectral signature of a 
surface is turning to the spectral signature of pure water. Oil spills 
and vegetation are showing broad spectral signatures too in the 
measuring range. The data of their flight measurements (soil-, rock 
surfaces, water, irrigated field, vegetation, asphalt) are in good 
agreement with the corresponding laboratory results. The mean de- 
viation between these data is about +/- 15%. Based on these re- 
sults, they started a program for the development of a multisensor 
active & passive system (MAPS), combining a near-infrared-multi- 
spectral-scanner with a CO2-laser-scanner. 


1677 (CONF-841034—Vol.1, pp 563-564) Low cost 
remote sensing of landslides endangering roads in west Java. 
Saroso, B.S.; Dowling, J.W.F.; Beaven, P.J. (Indonesian 
Road Research Lab., Jakartu). 1984. NTIS, PC A99/MF 
A01. File Number DE86015369. 
From 18. international symposium on remote sensing of envi- 
—s -_ France (1 Oct 1984). 
all types of investigation the interpretation of remote sens- 
ing uamaan can contribute substantially by providing a broader un- 
derstanding of site conditions. This is demonstrated in a road study 
in West Java where Landsat imagery, SIR-A photographic prints 
and aerial photography were used on both a regional scale for the 
preparation of hazards maps and at a detailed level to examine indi- 
vidual areas of landsliding to ascertain the mechanism and local fac- 
tors contributing to the instability. The area is located in the south 
of the island near the junction of two plates. The landslides are de- 
veloped in volcanic breccias overlying shales, and the older land- 
slides several of which are many kilometers in size, are easily seen 
on Landsat imagery. The permeable breccias form reservoirs of 
groundwater which percolates downward into the underlying plas- 
tic shale beds leading to conditions of critical stability. Part of this 
study has involved the study of a microcomputer based image proc- 
essor which provides a high quality video image for visual interpre- 
tation. 


1678 (CONF-841034—Vol.1, pp 575-580) Geoscience 
analyses of Landsat imagery - an image atlas of China, Shu- 
peng, C.; Xuan, H.; Huiguo, L.; Changzai, Z. (Institute of 
Remote Sensing Application, Beijing, China). 1984. NTIS, 
PC A99/MF AO0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Atlas is a review of developments in application of 
Landsat imagery to geoscience analyses in China. The data of the 
Atlas reflects concepts and understandings of geosciences derived 
from the Landsat imagery by comparing ground images and histori- 
cal data. The Atlas concentrates on 4 themes consisting of 85 typi- 
cal selected study areas: land cover and land use; hydrological dy- 
namic phenomena; regional characters of landform and lineament of 
geological structures. For each typical area, an interpretation map 
and an explanation were given along with a false color image com- 
posite from Mss, and 12 reference maps of country wide analysis 
results. The latest images of the distributions of physical geographic 
elements were collected, in order to help readers understand the 
evolution of the physical history of the environment and to aid in 
the exploration of natural resources of China. 


1679 (CONF-841034—Vol.1, pp 581-594) Evaluation of 
the contribution of satellite data to geological mapping. Du- 
tartre, P.; King, C.; Rousselot, D. (Bureau de recherches 
geologiques et minieres, Orleans, France). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
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Various stages in geologic mapping can benefit from the use 
of remote sensing data. At medium scales (1/25,000 to 1/100,000), 
the prospecting and systematic surveying stages can benefit from 
the preliminary use of SPOT data. This assistance is evaluated over 
the Beauce region by the comparison of ground radiometric data a 
SPOT simulation acquired under winter conditions, and a 1/50,000 
geologic map prepared by standard mapping procedures. Selective 
processing operations bring out the close correspondence between 
the spatial variation in ground surface reflectance and the distribu- 
tion of the main surficial units. Small scales are used either for basic 
maps in poorly-known areas, or for regional synthesis after compi- 
lation of data from all existing sources. The LANDSAT MSS con- 
tribution is evaluated by a methodical comparison of features noted 
on the image, such as facies and structures, their nature and distri- 
bution, with the information of the map. The area concerned by 
this evaluation takes place in the digital Landsat mosaic which is 
geometrically adjusted to the 1/250,000 Valence map. It demon- 
strates the importance of the objective coordination that the inter- 
pretation of these images can bring to regional geological synthesis. 


1680 (CONF-841034—Vol.1, pp 595-602) Study of 
landscape units, ecozones and biophysical land use in France’s 
drome using Landsat data. Boemare, A.; Ienco, 
M. (Conseil d’Architecture, d’Urbanisme et de 
l'Environnement de la Drome, Valence, France). 1984. 
NTIS, PC A99/MF A01. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The aim of the study was to alert the local authorities of the 
Drome department in S.E. of France to environmental problems by 
means of remote sensing information and also to show how remote 
sensing can analyze the environmental phenomena. The study con- 
sisted of visual interpretation of a restored enhanced false color 
image at 1:100,000 scale which was obtained by processing Landsat 
MSS data. The interpretation was digitized and provided carto- 
graphic and numerical (ha) results in administrative, geographic and 
watershed boundaries about ecozones, biophysical land use divided 
in 40 classes, and landscape units according to three levels. The re- 
sults were compared with other external cartographic data. Remote 
sensing aids in decisions concerning ecozones and landscapes. Envi- 
ronmental problems such as conservation of wetlands, of ecological 
zones for flora and fauna and forests and agricultural activities 
problems concerning water policy and quarries policy, etc. were 
also more easily solved by remote sensing information. 


1681 (CONF-841034—Vol.1, pp 603-612) High relief 
terrain classification using digital elevation model variables 
and LANDSAT MSS data in the Yukon Territory, Canada. 
Franklin, S.E.; LeDrew, E.F. (Univ. of Waterloo, Ontario). 
1984. NTIS, PC A99/MF AOl1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

One component in resource appraisal and planning of wild- 
lands in Canada’s Yukon is an integrated landscape and geomorpho- 
metric map based on LANDSAT multispectral scanner (MSS) and 
digital elevation model (DEM) information. In the initial phase of 
this research, the pertinent questions are: (1) what are the relation- 
ships between spectral response patterns and surface geomorphome- 
tric attributes; and (2) what is the correspondence between terrain 
features and classification rules based on discriminating variables 
from MSS alone, DEM alone and the combined data sets? Prelimi- 
nary mapping accuracy tested at independent surveyed sites was 
46% using MSS data alone, 45% using DEM data alone, 65% using 
MSS data with elevation, 66% using MSS with elevation, slope, 
aspect, relief and convexity, and 64% using synthetic canonical 
variates having aspects of both data sets. 


1682 (CONF-841034—Vol.1, pp 613-620) Use of image 
registration technique in Brasilia's urban growth monitoring. 
Foresti, C.; de Oliveira, M.D.L.N.; Niero, M.; de Lima, 
U.M.B.; Parreiras, E.M.M.F. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Campos, Brazil). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
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This paper describes the use of an Image Registration Pro- 
gram in the studies of the urban growth. The program implemented 
in the Image-100 (Multispectral Images Analyzer) permits a quick 
identification of growing areas by means of the overlap of the same 
scene in two or three different dates, and the use of adequate filters. 
The city of Brasilia, Brazil, was selected for test area. The dynam- 
ics of Brasilia urban growth was analyzed with the overlap of 
scenes dated June 1973, 1978 and 1983. The results show the utili- 
zation of the Image Registration Technique for the monitoring of 
the urban growth. 


1683 (CONF-841034—Vol.2, pp 645-660) Modeling of 
the microwave emission of ground. Axelsson, S.R.J. (Univ. of 
Linkoeping, Sweden). 1984. NTIS, PC A99/MF A0O1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes the main structure of a model for the 
prediction of the thermal microwave emission of ground. Besides 
the emissivity and reflectivity of the ground surface, the model also 
takes into account volume scattering from the soil or vegetation 
cover, and the temperature and soil-moisture profiles. Main inputs 
to the model are the thermal, electromagnetic and hydraulic prop- 
erties of the ground material, and the weather conditions during a 
time-period before the acquisition of the microwave data. Specific 
submodels are also discussed, which translate soil-parameters into 
thermal and electromagnetic characteristics. 


1684 (CONF-841034—Vol.2, pp 675-692) Recent con- 
tributions of satellite remote sensing to the implementation of 
region environmental policy in the Ile de France (Paris 
region) through the quantitative mapping of urban vegetation. 
Delavigne, R.; Thibault, C. 1984. NTIS, PC A99/MF AOl1. 
File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The use of Landsat imagery and the vegetation index com- 
puted by combining MSS channels 7 and 5 according to the formu- 
la 300 x (7 - 5) / (7 + 5) has proved booth useful and economical 
for determining vegetation density over large built-up areas. In fact, 
this technique has effectively overcome the virtually insurmount- 
able problems associated with collecting and compiling masses of 
data from such vast and dense geographical areas, the analytical 
procedures involved in compiling a green cadastral map, interpret- 
ing countless aerial photos, and so on. Using satellite data, it has 
become possible, with the help of ground truth, to classify and map 
urban fabric according to the quantities of vegetation present, and 
also to quantitatively evaluate the above-ground phytomass. Used 
in this way, satellite imagery is a new tool in the hands of the urban 
planner, and one that draws attention to vegetation’s role in the 
urban eco-system much more than the simple inventorying of 
public parks, gardens and other green areas. It is also a new syn- 
thetic indicator of the state of the urban environmental which can 
be used to determine the overall level of mineralization/vegetaliza- 
tion. The vegetation index method described has also been success- 
fully transferred to the experimental processing of two simulated 
SPOT Images covering part of western Paris. Finally, multidate 
vegetation index processing, whether for several dates in the same 
year or for dates spanning different years, offers considerable prom- 
ise for assessing the state of health of urban vegetation and of the 
way it responds to urban and climatic stress. 4 figures, 8 tables. 


1685 (CONF-841034—Vol.2, pp 713-722) Development 
of an airborne CCD scanner for land and sea applications. 
Bunnik, N.J.J.; Pouwels, H.; Aartmen, L.; Binnenkade, P.; 
Smorenburg, C;; Bokhove, H.; van Valkenburg, A.L.G.; 
Verhoeff, P. (National Aerospace Lab., Amsterdam, Neth- 
erlands). 1984. NTIS, PC A99/MF "A01. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct a 

An airborne multispectral CCD-scanner has been developed 
in the framework of the national remote sensing program. The ob- 
jectives of this project are to improve the know-how of the appli- 
cation of CCD detectors for earth observation, to explore technical 
problem areas and to stimulate application-oriented research. Based 
on existing requirements a modular design has been chosen to ac- 
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commodate the instrument for land and sea observation. The scan- 
ner consists of three down-looking and one forward-looking 
camera. Each camera contains three CCDs for measurements in 
three spectral bands. A data acquisition system has been developed 
for registration of 12 bits raw data per channel and per pixel on 
high density tape. Different settings for the integration time can be 
selected. On-board electronic roll correction is applied. The CCD 
scanner, named CAESAR, is operated in an NLR laboratory air- 
craft. Preprocessing software has been developed to apply radio- 
metric and geometric corrections. A calibration facility will be 
available for relative and absolute calibration. Results of the first 
test flight are presented. 


1686 (CONF-841034—Vol.2, pp 759-764) Capability of 
Indian satellite Bhaskara TV-data to identify land 

Rao, K.S.; Rao, S.B.N.; Nizam, A.; Mohan, B.K.; Sowmya, 
A.; Venkatachalam, P. (Indian Institute of Technology, 
Bombay). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015370. 


From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes an attempt to identify land features 
from the low resolution Bhaskara-II TV data. Certain image en- 
hancement techniques were used for improving the contrast in the 
picture. Unsupervised classification by K-means algorithm yielded 
three classes with reasonable cluster separation from data corre- 
sponding to Bombay city area. The Landsat data was used for guid- 
ance in classifying and interpreting Bhaskara TV data. The Landsat 
data was averaged to make it almost of same resolution as Bhaskara 
TV data. Even the averaged Landsat data was good enough to 
show up the three lakes of Bombay city, the land-sea boundary etc. 
It can be concluded from this study that Bhaskara TV data is useful 
for delineating certain broad land features. Also, included in this 
paper was a brief description of the digital image processing system 
being developed around microcomputers at CSRE, IIT-Bombay, 
India. 


1687 (CONF-841034—Vol.2, pp 765-772) Wheat yield 
——— model: a new approach. Aldo, G. (AQUARTER 
S.p.A.- San Lorenzo in Campo, Pesaro, Italy). 1984. NTIS, 
PC A99/MF AO0O1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Wheat yield has been decomposed into three factors: ear 
number, number of grains and grain weight. The possibility to 
detect different levels of these factors by using Remote Sensing 
data, has been analyzed. A significant correlation between green- 
ness and grain yield exists only during the heading. At this pheno- 
logical stage, the yield corresponds to the maximum harvestable 
yield obtainable from a specific wheat field, if no limiting condi- 
tions do not exert their negative effects. Since spectral reflectance 
data do not consent to monitor efficiently the grain-filling process, 
stress-degree-day concept has been proposed to reduce the maxi- 
mum harvestable yield if a linear relationship exists between final 
grain yield and the stress-degree-day summation. 


1688 (CONF-841034—Vol.2, pp 773-784) Monitoring 
global v. from meteorological satellite data. Tarpley, 
J.D. (NOAA/NESDIS, Camp Springs, MD). 1984. NTIS, 
PC A99/MF A01. File eaber DES 15370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Advanced Very High Resolution Radiometer 
(AVHRR) on the NOAA series polar orbiting weather satellite 
allows routine monitoring of global vegetation. AVHRR visible 
and near infrared data are processed into a quantity called a vegeta- 
tion index that is a measure of the greenness, vigor, or density of 
vegetation. The vegetation index values as well as the radiances 
from which they are calculated are mapped into global polar 
stereographic arrays. Daily vegetation index values are composited 
by saving the greenest value for 7 days to provide a relatively 
cloud free weekly product. Vegetation index maps have been pro- 
duced for both hemispheres on a daily and weekly basis since April 
1982. 
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1689 (CONF-841034—Vol.2, pp 787-802) Comparison 
of Landsat-MSS, HCMM and NOAA-AVHRR features for 
identifying dominant vegetation patterns in Mediterranean 
areas. Lacaze, B.; Debussche, G.; Khelfa, A.; Mazurek, H.; 
Rambal, S.; Caraux, D. (CNRS/Centre d’Etudes Phytoso- 
ciologiques et Ecologiques Louis Emberger, Montpellier, 
France). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In this study are considered multitemporal data from 3 satel- 
lite sensors in the visible and near infrared domain. Physical values 
(albedos) and normalized difference vegetation index are derived in 
view of characterizing Mediterranean-type ecosystems. Relation- 
ships between these spectral indicators and tree cover are obtained 
from Landsat data for 3 dominant species and proposed as a basis 
for a multisensor approach of vegetation monitoring. Related prob- 
lems of multitemporal and multisensor intercalibration of data are 
discussed. 20 references, 5 figures, 7 tables. 


1690 (CONF-841034—Vol.2, pp 803-812) Experimental 
study of the potential of spot imagery for crop identification 
and monitoring. Guyot, G.; Campagne, P.; Verbrugghe, M. 
(INRA Station de Bioclimatologie, Montfavet, France). 
1984. NTIS, PC A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France o — 1984). 

An experimental study has been carried out in the South 
East of France on the Valensol Plateau, a flat, dry and sunny area. 
The radiometer measurements were performed aboard a small air- 
craft along one East-West axis with nadir and oblic (30°) viewings. 
This axis was crossing a sample of crops of this area: soft and hard 
wheat, barley and lavender. The collected data show the interest of 
the combination of vertical and oblic measurements for crop dis- 
crimination. They also show that the correlation factor between 
visible and near infrared channel could be used as an indicator of 
crop evolution. A statistical model has also been tested. This model 


uses the pattern of statistical distribution to monitor the phenologi- 
cal evolution of a canopy. Unfortunately the data accuracy has not 
been permitted to determine the validity of this model. 


1691 (CONF-841034—Vol.2, pp 825-833) Digital eleva- 
tion modeling with Landsat-3 RBV data. Simard, R.; Olivier, 
R.J.; Pina, E. (Canada Centre for Remote Sensing, Ottawa, 
Ontario). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

evious investigations using stereoscopic Landsat MSS data 

have demonstrated that digital stereo image processing techniques 
can effectively extract relief information to a good accuracy rela- 
tive to the existing amount of parallaxes measured in pixel units. 
This paper presents improved results obtained with digital Landsat- 
3 RBV data acquired over the Swiss Alps. As the stereoscopic ge- 
ometry of Landsat RBV data is nearly the same as for Landsat 
MSS, the objective of the analysis was to determine the precision 
of digital elevation modeling using image data with higher spatial 
resolution. A test site was selected in the mountainous Fribourg 
region. This choice was motivated by the availability of good 
stereoscopic RBV digital data together with accurate digital eleva- 
tion data extracted from 1:25,000 scale topographic maps. The digi- 
tal elevation modeling was accomplished through a sequence of op- 
erations consisting of the pre-processing of raw RBV data, digital 
stereo correspondence measurements and elevation data, digital 
stereo correspondence measurements and elevation data editing. 
The pre-processing of raw RBV data included radiometric correc- 
tion (noise reduction) and geometric rectification to geocoded subs- 
cenes. A detailed comparison of the RBV-derived elevation model 
with the data extracted from the topographic maps yielded a quan- 
titative evaluation of the model. 


1692 (CONF-841034—Vol.2, p 
remote of soil mo ugge, T.J. (NASA/ 
Goddard Space Flight Center, Greenbelt, MD). 1984. 
NTIS, PC A99/MF A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 


859-876) Microwave 
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Because of the large contrast between the dielectric constant 
of liquid water and that of dry soil at microwave wavelength, there 
is a strong dependence of the thermal emission and radar backscat- 
ter from the soil on its moisture content. This dependence provides 
a means for the remote sensing of the moisture content in a surface 
layer approximately 5 cm thick. The feasibility of these techniques 
has been demonstrated from field, aircraft and spacecraft platforms. 
The soil texture, surface roughness, and vegetative cover affect the 
sensitivity of the microwave response to moisture variations with 
vegetation being the most important. It serves as an attenuating 
layer which can totally obscure the surface. Research has indicated 
that it is possible to obtain 5 or more levels of moisture discrimina- 
tion and that a mature corn crop is the limiting vegetation situation. 
37 references, 13 figures. 


1693 (CONF-841034—Vol.2, pp 877-882) Interpreta- 
tion of images of urban areas when it is impossible to go into 
the field. Burgel, G.; Soudoplatoff, S. (Universite de Paris, 
Nanterre, France). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

When the city planner is facing the problem of insufficient 
data, the satellite images can furnish a great amount of informa- 
tions. But when there is no possibility for him to go into the field, 
he must find a method to analyze images in order to compensate 
for the lack of field work. The authors show in the first step that 
some constants may be found in cities around the world. They then 
show how those constants can be perceived on the satellite images. 
An experiment on a city is presented. Manual interpretation was 
performed on two Landsat images of Moscow. The results have 
been checked by field work made by another person who did not 
see the image, or the interpretation. Good results were achieved. 


1694 (CONF-841034—Vol.2, pp 895-902) a 
of Landsat MSS and TM data for agricultural development 
planning in Morocco and the Southern Sudan. Beaumont, 
T.E. (Scott Wilson Kirkpatrick & Partners, Basingstoke, 
England). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Deficiencies in the acquisition of adequate information for 
agricultural management and development planning in the Souss 
Massa Province of Morocco and the Southern Sudan have been 
overcome by making use of Landsat satellite data in conjunction 
with appropriate ground surveys. The adaptation of different ap- 
proaches to utilizing the available Landsat imagery is examined 
with respect to the contrasting differences in economic and social 
development between the two regions. The need to match applica- 
tions of satellite survey technology to local needs and conditions in 
developing countries so as to make best use of scarce financial and 
technically skilled human resources is discussed. 


1695 (CONF-841034—Vol.2, pp 903-910) Applications 
of SLHR Good Year and SIR-A radar and Landsat satellite 
imagery in a geomorphology and soil survey of the Venezu- 
elan Amazon region. Pouyllau, M.; Blancaneaux, P. (Centre 
d'Etudes de Geographie Tropicale, Talence, France). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Venezuelan Amazon is a region with poor accessibility 
in which the Venezuelan Government began in 1977 a geomorpho- 
logy and soil survey at the scale of 1/250.000 with the collabora- 
tion of the French Technical Cooperation and ORSTOM. The 
analysis have been conducted using as an interpretative and carto- 
graphic base SLAR Good Year radar mosaics (X range, 3,12 cm) 
and its associated stereoscopic bands; moreover, Landsat satellite 
imagery which covers the area partially has been used to comple- 
ment the radar data base. The inventory, covering as a whole 
170,000 km2, has been published. The first results, divulged in 1980- 
1982, are examined here and checked with SIR-A data collected 
later (images dated: 1981). In a monitored district the Imeri Avispa- 
Neblina range, an evaluation is made of the two series of data (hy- 
perfrequency and satellite) and a combination of the two approach- 
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es is proposed in order to control the thematic validity of each one. 
It seems that for landscapes of eroded lowlands under forest, the 
contribution of SIR-A is not superior to that of SLAR Good Year. 
For sandstones and quartzites landscapes of the Roraima high pla- 
teans, the imperfections of SLAR Good Year are compensated by 
the accuracy of SIR-A while Landsat data are less manageable (due 
to cloud cover) except for the delineation of water drains under 
forest. 


1696 (CONF-841034—Vol.2, pp 911-920) Historical 
analysis and spatial analysis: Landsat data applied to the 
study of ancient forest clearing in Picardy (France). Cou- 
doux, J. (Universite de Lille I, France). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The combined historical and spatial analysis of the aica cov- 
ered by the forest is founded on a multidisciplinary approach in- 
volving several steps which can be summarized as follows: literary 
analysis of tests concerning the foundation of the abbey; analysis of 
topographic maps and aerial photographs at several different scales; 
analysis of Landsat imagery including multiseasonal and multidate 
analysis. Results are as follows: apparently, the endowment consist- 
ed of a vast tract of forested waste land centered on an ancient 
Roman temple dedicated to the god Mars; lands organized in a par- 
ticular way and based on orthogonal segments suggest the possibili- 
ty of land registration going back to medieval and perhaps even 
Roman times; the agricultural anomaly appears more or less clearly 
according to seasons but multidate analysis proves its stability over 
eight years. 


1697 (CONF-841034—Vol.2, pp 921-930) New method 
of incorporating meteorological satellite data into global crop 
monitoring. Ambroziak, R.A. (Climate Impact Assessment 
Division/AISC/NESDIS/NOAA, Washington, DC). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An inexpensive and effective method of monitoring vegeta- 
tion using NOAA/AVHRR satellite data is presented as an integral 
part of a global crop monitoring system. The satellite monitoring 
subsystem increases the value of the meteorological agronomical 
subsystems, but cannot stand alone as an assessment system. The 
satellite monitoring subsystem is based on a new color coordinate 
system which maximizes the information content of satellite images 
and minimizes the analysis time. The color coordinate system is de- 
scribed and compared to other systems. 


1698 (CONF-841034—Vol.2, pp 961-970) Remote sens- 
ing of urban characteristics using a SPOT simulation. Char- 
bonneau, L.; Brochu, R.; Morin, D.; Bonn, F. (Universite de 
Sherbrooke, Quebec). 1984. NTIS, PC A99/MF AO1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The object of this study is to evaluate the potential of SPOT 
in multispectral mode for mapping urban land use. On June 10, 
1982 a SPOT simulation was conducted over the city of Sher- 
brooke by the Canada Center for Remote Sensing using a Daedalus 
scanner (DS 1260). Of all the land units the most characteristic 
were chosen. The themes were generated from a supervised classifi- 
cation based on the spectral properties of urban environments. Ten 
land cover classes have been identified by the supervised classifica- 
tion process, and have been compared with an existing land use 
map. 


1699 (CONF-841034—Vol.2, pp 971-980) AIMS: a 
system for automatic image matching. Luhmann, T.; Ehlers, 
M. (Univ. of Hannover, Germany, F.R.). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86615370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

For mutual evaluation of multisensoral, multitemporal and 
multispatial image data identical points are required to rectify these 
images. For this purpose at the Institute of Photogrammetry (IPI) 
of Hannover University an Automatic Image Matching System 
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(AIMS) has been developed. The main part of the system is the 
automatic distribution and detection of control points. 


1700 (CONF-841034—Vol.2, pp 1019-1030) Diagnosis 
of forest recovery in east region of Kyoto using Landsat data. 
Senoo, T.; Iwanami, E.; Hoshino, K.; Tanaka, S.; Sugimura, 
T. (Kyoto Prefectural Univ., Japan). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper refers to the feasibility of Landsat data for diag- 
nosis of forest recovery in the hillside planting worked area. Basi- 
cally, environmental diagnosis by remote sensing was performed 
based upon a data base consisting of multi-temporal Landsat data 
and digital terrain model. Procedures for this purpose and the re- 
sults are as follows: 1) To know the recovering stages, land cover 
maps were made from Landsat data in 1972, 1978, 1982 and aerial 
photographs in 1964. 2) The data bases consist of 5 components; (1) 
altitude, (2) inclination, (3) direction, (4) land cover type, (5) 
amount of soil runoff. 3) Vegetational condition is classified into 7 
types; (1) Mature, (2) Thrifty, (3) Shrubby, (4) Open, (5) Grass, (6) 
Farming field, (7) Bare. 4) As a result of factor analysis about spec- 
tral characteristics of Landsat MSS data, it becomes clear that the 
chlorophyll absorbent band, near IR-band and ratio band of band 
7/band 5 are useful to classify the forest vegetational condition. 5) 
Recovering stages of the area are divided into three stages; i.e., (1) 
complete recovery, (2) on the way to recovery, and (3) necessity of 
the re-planting, on the basis of vegetational condition. 


1701 (CONF-841034—Vol.2, pp 1031-1032) Uses of 
remote sensing for monitoring and control of deforestation in 
the high jungle of Peru. Danjoy, W.A. (Oficina Nacional de 
Evaluacion de Recursos Naturales, Lima, Peru). 1984. 
NTIS, PC A99/MF A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

paper presents the results of the study carried out in the 

area of Huallaga Central, located in the north of the Peruvian high 
jungle, over an extension of approximately 600,000 hectares. The 
loss of vegetation cover, due to uncontrolled clearing and the inap- 
propriate agriculture land uses, already converted some portions of 
the study area into arid and semiarid lands. For these reasons, the 
main objective of the study is to control deforestation through con- 
tinuous monitoring using combined remote sensing techniques. 
Landsat and radar imagery as well as conventional aerial photo- 
graphs were used for the study in a complementary form. For data 
analysis, photointerpretation techniques and visual analysis were 
used. Digital processing techniques were used for Landsat tapes. In 
addition, the study was reinforced with field work for verification 
of the observations made through photos and imagery. The results 
obtained show that combined use of remote sensing systems repre- 
sents an effective tool for monitoring the environmental impacts in 
the high jungle. 


1702 (CONF-841034—Vol.2, pp 1033-1040) Evaluation 
of ground-based hot-spot reflectance measurements for bio- 
mass determination of agricultural crops. Bunnik, NIJ; Ver- 
hoef, W.; de Jongh, R.W.; van cater, H.W.J. ; Geerts, 
R.H.M.E.; Noordman, H.; Uenk, D.; de Boer, T.A. ’(Nation- 
al Aerospace Lab., Amsterdam, Netherlands). 1984. NTIS, 
PC A99/MF AOl. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Canopy reflectance simulation studies have demonstrated 
that a simplified relation between leaf area index and reflectance 
exists for the hot-spot observed at a zenith angle of approximately 
52° Based on this principle a prototype ground-based hot-spot re- 
flectance meter (HSM) has been developed and tested. The objec- 
tive of the project is to verify the performance for non-destructive 
determination of biomass and growth stage development of agricul- 
tural crops under standardized conditions. During 1982 and 1983 an 
extensive field measurements program has been executed. Results 
obtained in 1983 are discussed. HSM data can be applied for bio- 
mass assessment during the vegetative phase. During the generative 
phase of cereals, change of biomass is detected due to the associat- 
ed change of canopy color during ripening and senescence. This 








new ground-based instrument can be used in agricultural research 
and for ground truth collection in remote sensing. 


(CONF-841034—Vol.2, pp 1041-1048) NOAA 
AVHRR data as a tool for agricultural monitoring. Kerr, Y.; 
Deschamps, P.Y.; Saint, G. (LERTS, Toulouse, France). 
1984. S, PC A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

NOAA/AVHRR (Advanced Very High Resolution Radi- 
ometer) data with a ground resolution of 1 km are geometrically 
and radiometrically processed to provide various types of users 
with useful output products on an every day basis. Output consist 
of a cloud analysis and the physical properties of the surface: re- 
flectances in the visible, near infrared and 3.7 ym channels, bright- 
ness and vegetation indices. Preliminary results are shown over 
France. Thanks to the daily global coverage of the AVHRR exper- 
iment, they appear attractive for an operational survey of large 
areas in remote sensing applications characterized by short time 
evolutions. 


tion into the Mid-IR spectral band best suited to 
vegetation water content (preliminary results). Guyot, G.; 
Dupont, O.; Joannes, H.; Prieur, C.; Huet, M.; Podaire, A. 

Bioclimatologies, Montfavet, France). 1984. NTIS, 
PC A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

For determining the best spectral domains to monitor water 
content of plants, an experiment has been conducted on wheat and 
maize canopies, during the growing period. Biological measure- 
ments (geometrical structure, phenology) were performed conjoint- 
ly with physical measurements (analysis of leaf reflectance, reflec- 
tance factor in the field), especially in short wave infrared domain. 
Due to unusual weather conditions, geometrical parameters of the 
canopy and plant water content have evolved simultaneously, 
making difficult the analysis of the influence of separate parameters. 
Main results are: high correlation between SWIR bands (TMS and 
TM7); high correlation between SWIR (TM7) and visible (SPOT 
2) that shows the importance of ground cover on SWIR response; 
and, joint influence of water content and canopy geometry on 
SWIR response. 25 references, 10 figures, 2 tables. 


1704 (CONF-841034—Vol.2, pp 1049-1064) Investiga- 
monitoring 


1705 (CONF-841034—Vol.2, pp 1065-1074) Contribu- 
tion to the evaluation of soil characteristics using satellite 
data. Raffy, M.; Busquet, C.; Becker, F. (G.S.T.S./ 
E.N.S.P.S., Strasbourg, France). "1984. NTIS, PC A99/MF 
A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The authors propose two general methods in order to obtain 
agrometerological and geological parameters such as thermal inertia 
and evapotranspiration flux over large regions of their planet from 
both visible and thermal infrared data obtained from satellites. 


(CONF-841034—Vol.2, pp 1075-1080) Production 
of a national road-atlas in Sweden based on Landsat data. 
Engberg, A.G.; Olovsson, S.; Olsson, H.; Skog, L. (Swedish 
Space Corp., Solna). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In a joint project, the Swedish Space Corporation has pro- 
vided ESSELTE MAP SERVICE with geometrically corrected 
and classified digital Landsat MSS information. The satellite infor- 
mation has been combined with digital cartographic data, and final 
films for printing color maps have been output on a laser plotter. A 
national coverage at the scale of 1:200,000 of printed maps with sat- 
ellite and digital cartographic data will introduce a new concept to 
Swedish map consumers. Test prints are presented in the poster dis- 
play. 
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1707 ee 2, pp 1081-1090) oe 
of wildfire damage in mountain eucalypt forests in Victoria, 
Australia, Smith, R.B.; Woodgate, P.W. (Dept. of Conserva- 
tion, Forests and Lands, idulitinten Australia). 1984. NTIS, 
PC A99/MF A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The most severe fire in Victoria's mountain forests for over 
forty years killed extensive areas of highly productive eucalypt 
forest, requiring a large scale salvage logging and forest rehabilita- 
tion program. The scheduling of the program was dependent upon 
a rapid and reliable assessment of the extent and severity of the 
damage. The damage assessment, initiated immediately following 
the fire, utilized five distinct phases of remote sensing. These in- 
cluded airborne infra-red scanning, conventional color aerial pho- 
tography (both large and small format) and Landsat imagery in 
both pictorial and digital form. This paper describes how this com- 
bination of remote sensing media offered a practical and successful 
solution to the problem of providing accurate and timely resources 
data for planning purposes. 


(CONF-841034—Vol.2, pp 1151-1152) Monitoring 
ravinelands in north Indian plains - a multistage remote sens- 
ing approach. Singh, A.N. (Remote Sensing Applications 
Centre, Lucknow, India). 1984. NTIS, PC A99/MF AO1. 
File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Ravines which are a network of gullies have affected nearly 
3.67 million ha area in India. Many of a these ravines are fast 
spreading into cultivated lands and degenerating good tablelands 
into ravines every year. According to the estimates of the National 
Commission on Agriculture (1976), India is loosing a total output of 
1570 million rupees by failing to reclaim and develop these ravines. 
A scientific ravine reclamation program needs data with regard to 
the depth and width of gullies, frequency of gullies, bed slope and 
soil characteristics. This data is presently unavailable for most of 
the areas in the country. Use of aerial photographs for inventorying 
the ravine-affected areas would prove time consuming. Apart from 
this, available aerial photographs are about a decade old many 
times. In the present study, therefore, a multistage approach involv- 
ing interpretation of both Landsat imagery and aerial photographs 
has been followed for delineation and mapping of ravines for utili- 
zation in a phased program of ravine reclamation in India. 


(CONF-841034—Vol.2, pp 1167-1188) Uses of 
satellite imagery for the planning and management of 
development projects. Freeland, N.P. (Masdar Technology 
Ltd., Wokingham, England). 1984. NTIS, PC A99/MF 
A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Masdar has held the management contract for the Kano 
State Rural Development Authority (KNARDA) since 1981. The 
Project, covering 43,000 km? of Northern Nigeria, is typical of the 
large-scale regional schemes financed by international agencies and 
national governments, in that it aims to improve rural living stand- 
ards and productivity through a package of agricultural develop- 
ment, institutional support, civil works and technical assistance. It is 
typical also in that is suffered initially from a lack of resource infor- 
mation and accurate mapping which threatened to delay, or pre- 
vent, full achievement of the objectives. Masdar Technology Ltd 
(MTL), however, has made effective use of satellite imagery to 
counter these deficiencies, and to assist with the planning, operation 
and evaluation of the Project. Firstly, MTL used geometrically cor- 
rected and digitally mosaicked Landsat imagery as the basis for a 
series of Project maps at 1:250,000 scale. Secondly, the same satei- 
lite data were used in a multi-stage sampling procedure, to conduct 
a basic resource inventory for the Project. The practical, operation- 
ally-proven methodology which MTL has evolved for the future 
planning and management of all large-scale rural development 
projects worldwide. 
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1710 (CONF-841034—Vol.2, pp — Remote 
sensing for grassland types survey and mapping Inner Mongo- 
lia, China. Bo, L. (Univ. of Inner Mongolia, Huhehot, 
China). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The total area o' natural grassland in China is about 4 mil- 

lion Km? For this vast area, application of remote sensing has a 
particular value for timely investigating of the grassland, monitor- 
ing its dynamics, and planning, effecting, achieving reasonable man- 
agement. Because of its wide coverage and periodical resources 
data collection, Landsat scene is advantageous to the investigation 
of grassland resources and monitoring of its dynamics on a large 
scale. As the first step, the authors performed investigations and 
mapping of grassland resources by using remote sensing technol- 
ogies in the selected area, and made serial specialized maps: climate, 
water resources, topography, soil, vegetation, grassland types, and 
land use. On the basis of this study, they will continue investigating 
grassland resources and mapping in all of Inner Mongolia so that 
they can make a synthetic evaluation of grassland resources. 


1711 (CONF- -841034—Vol.2, pp 1197-1207) Use of 
remote sensing and a geographi ic information system for natu- 
ral resources management in Senegal. Cisse, A.K.; DeVries, 
M.; Gritzner, J. (Direction de l‘Amenagement du Territoire, 
Dakar, Senegal). 1984. NTIS, PC A99/MF AO0Ol. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Government of Senegal is presently involved in an 
internationally assisted program to prepare a national plan for the 
management and optimal utilization of Senegal’s natural and human 
resources. The Remote Sensing Institute at South Dakota State 
University is contributing to the development of the national plan 
through its USAID-funded Mapping and Remote Sensing of Natu- 
ral Resources project. In association with this project, a pilot area 
in the economically important groundnut basin in Senegal was se- 
lected to demonstrate the capabilities of a geographic information 
system (GIS) for landuse management. A soils map, landuse map, 
forest and pasture reserves map and administrative boundary map 
served as input to the GIS. The soils and landuse maps were prod- 
ucts of the Landsat-based natural resources survey portion of the 
RSI project in Senegal. Tabular data which were used in conjunc- 
tion with the map data were agricultural production statistics, de- 
mographic data, soils capability and suitability information, crop 
use intensity information, and crop management data. Analysis of 
the map and tabular data was performed using the Area Resource 
Analysis System (AREAS) GIS and included interpretation, com- 
positing and areal tabulations. Analysis results, in map and tabular 
formats, are providing useful information for the development of 
land management schemes which may replace or augment those 
presently in force in Senegal. 


1712 (CONF-841034—Vol.2, pp 1207-1216) Applicabil- 
ity of Landsat in an exploratory soil survey on the Central 
African Plateau. Magai, R.N.; Ting-tiang, W.; Laurin, R.; 
Kalyango, S. (Dept. of Agriculture, Lusaka, Zambia). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An exploratory soil survey (1:500,000) of 8 million hectares 
was carried in the North Western Province of Zambia with the aid 
of Landsat images. The survey area is a typical representative of 
the vast Central African Plateau, consisting of a gently undulating 
landscape of subdued relief and covered mainly by a monotonous 
Miombo woodland vegetation. Normal soil survey procedures were 
followed, whereby an interpretation of standard dry-season Landsat 
MSS scenes preceded a 4 month field checking period. Initial at- 
tempts to separate soil mapping units on the basis of image tone and 
color yielded relatively low correlation, mostly because of the pre- 
dominance of a homogeneous fire-climax vegetation. Critical reex- 
amination of the images allowed delineation of lithological units on 
the basis of image texture, image tone and drainage pattern. The 
lithological units were used as a basis for a soil association map. 
This soil map was found to be quite accurate despite the invariably 
strongly leached status of these highly weathered, old soils. It is 
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concluded that even in the relatively featureless and homogeneous- 
ly vegetated area, the use of satellite imagery in small scale soil sur- 
veys can be highly profitable. Its strength lies mainly in increasing 
the accuracy of the delineation of the mapping units and providing 
a better basis for making fewer but more meaningful field observa- 
tions. This is indeed a big asset in many developing countries where 
accessibility tends to be a major problem in soil survey and in re- 
source inventory. 


1713 (CONF-841034—Vol.2, pp 1217-1218) Effect of 
soil color on vegetation indices. Rebel, D.L. (General Elec- 
tric Co., Valley Forge, PA). 1984. NTIS, PC A99/MF AOl1. 
File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

One important application of remote sensing, particularly 
satellite remote sensing, is in the determination of both the extent 
and condition of vegetation. Projects involving the global monitor- 
ing of vegetation are underway. While several investigators have 
looked at the effects of soil albedo and soil moisture on vegetation 
indices the effects of soil color, per se, have received less attention 
and are less well understood. This investigation concentrated on the 
relationship of soil color to vegetation indices. Field and laboratory 
spectral measurements and modeling were used to empirically and 
theoretically investigate why problems occur in certain environ- 
ments and to suggest solutions. Soils from several of the trouble 
spots, including Africa and the southwestern US, were collected 
and used in this investigation. The radiance (in Landsat-equivalent 
wavebands) of the bare soils and of several vegetation canopies was 
measured using a Bendix field radiometer. Soil colors included 
grey-white, tan, pink, yellow, orange, purple, and red. Laboratory 
measurements of soil reflectance were made using a Beckman spec- 
trophotometer. Several of the more common vegetation indices 
were used with the field radiometric data and the results compared 
with each other and with the percent vegetation cover determined 
photographically. Modeling was implemented to suggest new ap- 
proaches. The results from this investigation indicate why some 
vegetation indices used in regions of sparse vegetation and anoma- 
lously colored soils give poor results and suggest solutions to the 
problems. 


1714 (CONF-841034—Vol.2, pp 1237-1244) Angular 
behavior of the thermal infrared bidirectional reflectivity of 
bare soils interest for remote sensing of surface emissivity 
and temperature. Becker, F.; Ramanantsizehena, P.; Stoll, 
M.P. (Ecole Nationale Superieure de Physique de Stras- 
bourg, France). 1984. NTIS, PC A99/MF AOl. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Remote measurement of spectral emissivity in thermal infra- 
red bands is a very hard task which has not yet received very 
much attention. The aim of this paper is to contribute to a possible 
method for a remote measurement of the spectral emissivity. A first 
proposal has been made by A. Kahle using passive radiometry, 
apart from a complementary knowledge of atmosphere radiation, 
such an approach implies a supplementary assumption concerning 
emissivities. In this paper, the authors propose a procedure, based 
on active radiometry, which can contribute to a complete remote 
measurement of emissivity and surface temperature by itself or asso- 
ciated with passive radiometry. The principle of this active method 
is briefly presented and discussed. It turns out that this method im- 
plies a good knowledge of the angular behavior of the bi-direction- 
al reflectivity of the observed surface. A theoretical and experimen- 
tal study of this angular behavior, discussing the effects of the 
nature and of the surface roughness of the observed medium is pre- 
sented. From this study, the answers to the various problems raised 
are discussed. 


1715 (CONF-841034—Vol.2, pp 1245-1250) Rectifica- 
tion of Landsat-4 Thematic Mapper images without correction 
data . Benny, A.H. (National Remote Sensing Centre, Farn- 
borough, England). 1984. NTIS, PC A99/MF AO1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
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The scan lines of Landsat-4 Thematic Mapper images suffer 
a variable relative displacement due to small variations in the scan- 
mirror velocity. The planned provision of information about the 
mirror movements did not occur for some otherwise valuable 
images. This paper describes a method for rectifying these images. 


1716 (CONF-841034—Vol.2, pp 1263-1270) 
image mosaics. Hebert, P.; Rouge, B. (Centre National 
d'Etudes Spatiales, Toulouse, France). 1984. NTIS, PC 
A99/MF A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes assisted and automatic method for mo- 


saicking digital imagery acquired by either satellite or airborne in- 
struments. 


1717 (CONF-841034—Vol.2, pp 1271-1282) Estimation 
of hail damage in agricultural areas in Argentina by digital 
interpretation of Landsat data. Brizuela, A.B.; Serafini, M.C. 
(Remote Sensing Centre, Buenos Aires, Argentina). 1984. 
NTIS, PC A99/MF A01. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The study area selected to develop a digital analysis method- 
ology, is located in San Martin, in the northeast corner of the prov- 
ince of Mendoza. It is predominantly a vineyard area and its pro- 
duction is often seriously affected by hail. In an attempt to estimate 
the extension of hail-damage areas, a particular storm observed on 
March 5, 1981 was considered. The objectives of this methodology 
were then as follows: 1) to delineate the affected areas in San 
Martin; and 2) to estimate different damage levels using digital 
techniques. A multitemporal analysis was performed using two dif- 
ferent Landsat images: February 16 and March 24, 1981. Ground 
truth data was provided by a Hail Damage Observation Network in 
the area, already implemented for the National Hail Supression 
Program, supported by the National Commission on Space Re- 
search (CNIE). Both images were geometrically corrected and 
their reflectance values were homogenized. Among several Landsat 
spectral bands different algebraic combinations, it was observed 
that the ratio between band 5 in each data provided the best en- 
hancement to define the hail-affected area. On this ratio image a su- 
pervised classification procedure was performed. Three different 
damage levels were identified and the total affected area in San 
Martin was estimated. 


1718 (CONF-841034—Vol.2, pp 1283-1294) Develop- 
ment of a satellite-aided crop acreage estimation and mapping 
system for the state of California. Thomas, R.W.; Beck, 
L.H.; Brown, C.E.; Wall, S.L. (Univ. of California, Berke- 
ley). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A study is currently underway in California to develop an 
operational system for Landsat-aided agricultural and land cover in- 
ventory. Data, processing, and resulting estimates and map prod- 
ucts are to be shared between Federal and State uses. Research has 
focused on two tasks: development of procedures for small grains 
mapping and acreage estimation, and development of procedures 
for use in yearly, statewide multiple crop inventory. Results for the 
two small grains digital classification procedures are presented. 
Methods and results for several experiments leading to the specifi- 
cation of a multiple crop system to be tested during 1985 are also 
summarized. 


1719 Ph ofp ow Lithogeochemistry of rare-earth 
elements in the characterization of granitoids pe the Ca- 
choeirinha belt, Northeast Brazil. Sial, A.N. (Pernambuco 
Univ., Recife (Brazil). Dept. de ark 1984. 13p. (In 
Portuguese). (CONF- 84108908) NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86703955. 
From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 

Brazil (28 Oct 1984). 
led rare-earth element study on about 40 samples from 
14 granitic conn distributed within and in adjacent areas of the 
Cachoeirinha belt, states of Pernambuco and Paraiba, between 37° 
and 40° W long. and 7° and 8°15’ lat., was performed. These bodies 
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include potassic, calc-alkalic, and peralkalic granitic associations, 
venides one with tron@iijenie affieities. The REI patterns for the 
potassic granitoids (Bodoco, Serra da Lagoinha and Itaporanga) 
which pierced basement migmatites, are strongly fractionated, mu- 
tually similar, LREE-enriched, and lack En anomaly. The calc-al- 
kalic granitoids (Conceicao-type) intruded the low-grade metamor- 
phics, and display strongly fractionated REE patterns, LREE-en- 
riched relative to HREE, and exhibit a discrete, yet significative 
negative Eu anomaly. The granitoids with trondhjemitic affinities 
(Serrita-type) which intruded the Salgueiro schists, exhibit > REE 
much lower than in the previously mentioned granituids - REE pat- 
terns are strongly fractionated, LREE - enriched in relation to 
HREE, with discrete positive Eu anomaly and HREE approaching 
chondrite abundances. REE patterns of the peralkalic granitoids 
(Catingueira-type) ressemble those of rocks with trondhjemitic af- 
finities and show a discrete positive Eu anomaly. The REE geo- 
chemistry agrees essentially with the major chemistry of the 4 gran- 
itoid associations, and is consistent with the '*O/'*O behavior 
which of ten varies sympathetically with = REE and S;O.. The 
presence of magmatic epidote, a high pressure phase, in three of 
these associations suggests that these rocks crystallized at a relative- 
ly great depth. (D.M.). 


1720 (INIS-BR—523) Utilization of plastic detectors in 

studies of radioactive minerals from the 
Lagoa Real uranium Province, state of Bahia, Brazil. Bran- 
dao, P.M.C. (NUCLEBRAS, Belo Horizonte (Brazil)). 
1984. 12p. (In Portuguese). (CONF-8410390—9). NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE86703956. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

A short account on an autoradiographic technique using 
plastic detectors, it's methodology, application and results is pre- 
sented. With this technique the distribution of radioactive minerals 
in rocks can be studied in detail. As radioactive source for this 
study, samples mineralized in uraninite and/or pitchblende were 
used. The utilized detectors were the CR-39 (a polymer plate) and 
films of celulose nitrate: CA-80-15 and CN-85. The mineralization is 
associated to mafics (amphibole, pyroxene, biotite, garnet, etc.) and 
to plagioclase (albite or albite-oligoclase), occurring as small inclu- 
sions and also in microfractures, cleavages and grain boundaries, 
mainly among plagioclase crystals which occur close to or practi- 
cally touching mafic minerals. 


1721 (INIS-BR—533) Oxygen isotope regional weeny 
in granitoids from the Cachoeirinha Belt, northeast Brazil. 
Sial, A.N. (Pernambuco Univ., Recife (Brazil). Dept. de 


Geologia). 1984. 13p. (In Portuguese). (CONF-8410390— 
10). NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86703957. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

Four groups of granitoids are present within the Cachoeir- 
inha belt and in the adjacent migmatitic basement, between 37° and 
40° W long. and 7° and 8°15’ S lat., States of Pernambuco and Par- 
aiba: a) K2O - enriched, very porphyritic; b) a calc-alkalic slightly 
porphyritic group; c) group with trondjemitic affinities; and d) per- 
alkalic group. Petrology and oxygen isotope geochemistry for over 
100 samples from these groups were studied. Almost all plutons for 
which 5 or more samples were analyzed, exhibit a total range of 
gamma 1°O less than 2% o. A broad range of mean oxygen isotope 
composition is observed, varying from 6.93 to 12.79% o. There is a 
systematic regional trend in which the calc-alkalic granitoids (con- 
ceicao-type) found within the Cachoeirinha space are the most **O 
- enriched rocks (10.6 to 12.9% 0) while the lowest mean gamma 
180 values (4.5 to 9.7% o) are found in the K2O - enriched grani- 
toids (Itaporanga-type). Intermediate gamma “*O values were re- 
corded in the bodies with trondhjemitic affinities (8.9 to 9.8% 0) 
which intruded metasediments of the Salgueiro Group and in the 
peralkalic granitoids of Catingueira (8.1 to 9.8% 0) which intruded 
Cachoeirinha metamorphics. Among the potassic granitoids, mean 
gamma **O increases from Bodoco to Itaporanga (from west to 
east). As a whole, the W.R. gamma 7*O of these plutons correlate 
with the type of grade of metamorphism of the host rocks and, 
therefore, with the tectonic framework, increasing from those 
which intruded the gneiss-migmatites to those which intruded the 
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low-grade metamorphics of the Cachoeirinha Group. The possible 
origin of each rock group is discussed in light of the oxygen isotope 
geochemistry. 


1722 (INIS-BR—537-Vol.2, pp vp) Influence of vinasse 
on water movement in soil, using automatic acquisition and 
handling data system. Nascimento Filho, V.F. do; Barros 
Ferraz, E.S. de. (Sao Paulo Univ., Piracicaba, Brazil. Escola 
Superior de Agricultura Luiz de Queiroz; Centro de Ener- 
gia Nuclear na Agricultura, Piracicaba, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A0O1. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The vinasse, by-product of ethylic alcohol industry from the 
sugar cane juice or molasses yeast fermentation, has been incorpo- 
rated in the soil as fertilizer, due to the its hight organic matter (2- 
6%), potassium and sulphate (0,1-0,5%) and other nutrient contents. 
By employing monoenergetic gamma-ray beam attenuation tech- 
nique (241Am; 59,5 keV; 100 mCi) the influence of vinasse on the 
water movement in the soil was studied. For this, an automatic ac- 
quisition and handling data system was used, based in multichannel 
analyser, multi-scaling mode operated, coupled to a personal micro- 
computer and plotter. Despite the small depth studied (6 cm), it 
was observed that vinasse decreases the water infiltration velocity 
in the soil. 
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REFER ALSO TO CITATION(S) 44, 1493, 1495, 1619, 1751, 1779, 1783, 
1784, 1785, 1786, 1787 


1723 (AD-A—169534/5/XAB) Geohydrologic summary 
for herbicide orange sites at Eglin AFB, Florida and the the 
Naval Construction Battalion Center, Gulfport, Mississippi. 
Final report, April 1984-April 1986. Barraclough, J.T.; 
Wade, K.S. (Air Force Engineering and Services Center, 
Tyndall AFB, FL (USA). Engineering and Services Lab.). 
May 1986. 94p. (AFESC/ESL-TR—85-61). NTIS, PC 
A05/MF AOl1. 

The geohydrologic conditions at Eglin Air Force Base 
(EAFB), Florida, and the Naval Construction Battalion Center 
(NCBC) at Gulfport, Mississippi, were evaluated to assess the po- 
tential impacts on the groundwater resulting from the contamina- 
tion of surficial soils by storage and handling of military herbicides. 
The results from this evaluation are used to determine the likeli- 
hood of herbicide residues being transported in the shallow ground- 
water. A trace contaminant of one of the herbicides, 2,3,7,8-tetrach- 
lorodibenzo-p-dioxin, is the constituent of greatest concern. A mon- 
itoring program is proposed for each of the military sites. Both sites 
are situated in the Gulf of Mexico Coastal Plain. The subsurface 
sediments are composed of quartz sand, clay, gravel, and silt. The 
permeable sands from aquifers, and the impermeable clays form 
aquicludes or confining beds. Horizontal permeabilities are much 
higher than vertical permeabilities. The water in the shallow aqui- 
fer at each site is soft and relatively unmineralized because of rela- 
tively insoluble quartz sand and high recharge from rainfall. Low 
pH and high iron concentrations are caused by the low buffering 
capacity of the aquifer materials. The monitoring systems proposed 
at each site will have one well upgradient and several wells down- 
gradient. A monitoring plan for nearby surface waters is also rec- 
ommended. The wells will sample the shallow groundwater flow 
system. The possibility of dioxin contaminants migrating to deeper 
zones is extremely remote at either site. 


1724 (CONF-841034—Vol.2, pp 1101-1106) Detection 
of heavy metal stressed vegetation using Landsat digital data. 
Banninger, C. (Institute for Image Processing and Computer 
Graphics, Graz, Austria). 1984. NTIS, PC A99/MF AO1. 
File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A pine tree stand growing in the Pyrite Belt (Rio Tinto 
area) of southwestern Spain displays a strong relationship between 
Landsat MSS canopy radiance values and high concentrations of 
copper, lead, and zinc in the underlying soil. Statistical analysis of 










the spectral and geochemical data from the pine tree stand shows a 
strong negative correlation between Landsat MSS bands 6 and 7 
and soil copper and lead content, and a weaker, although similar 
relationship with respect to zinc. Less strong but good correlations 
are also shown by the first two principal components with respect 
to lead. These relationships, in conjunction with ground data, sug- 
gest that an increase in canopy exposure of low reflecting back- 
ground material (pine needle litter) occurs as a consequence of a 
reduction in pine tree needle density associated with increased 
heavy metal content in the soil. 


1725 (DP-MS—85-129) Factors for assessment of 
human health risk associated with remedial action at hazard- 
ous waste sites. Stephenson, D.E.; King, C.M.; Looney, 
B.B.; Holmes, W.G.; Gordon, D.E. (SEE CODE- 2204000 
Savannah River Lab., Aiken, SC (USA)). 1985. Contract 
AC09-76SR00001. 17p. (CONF-851235—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015731. 

From American Geophysical Union fall meeting; San Fran- 
cisco, CA, USA (9 Dec 1985). 

A risk assessment strategy that is cost effective and mini- 
mized human health risks was developed for closure of hazardous 
waste sites at the Savannah River Plant. The strategy consists of (1) 
site characterization, (2) contaminant transport modeling, and (3) 
determination of relative merits of alternative remedial actions ac- 
cording to the degree of health protection they provide. 


1726 (PB—86-224367/XAB) Evaluation of constructed 
ponds as a means of replacing natural wetland habitat affect- 
ed by highway projects in North Dakota - Phase 2. Final 
report, July 1981-March 1986. Kreil, K.L.; Crawford, R.D. 
(North Dakota Univ., Grand Forks (USA). Dept. of Biol- 
ogy). Mar 1986. 308p. NTIS, PC A14/MF AO1. 

Landfill extraction during highway expansion resulted in 
construction of artificial wetlands in Pembina, Barnes, Nelson and 
Ramsey Counties, North Dakota. Twenty of these constructed wet- 
lands were studied from 1981 to 1984 to determine (1) waterfowl 
pair, nesting and brood use, (2) marsh, shore and upland bird use, 
and (3) abundance and diversity of plants and aquatic invertebrates. 
Comparisons were made between data collected on constructed 
ponds with six natural basins nearby. 


1727 (PB—86-230869/XAB) Effects of acid precipita- 
tion on microbiological and chemical parameters in soils: the 
Florida experience. Bitton, G.; Volk, B.G.; Graetz, D.A.; 
Byers, G.E. (Florida Univ.,; Gainesville (USA)). 1983. 16p. 
NTIS, PC A02/MF AOl1. 

The effects of acid precipitation on microbiological and 
chemical parameters in soils were investigated under field condi- 
tions. The study site consisted of three transects, each including 
three 75 sq. m. plots. One transect served as a control, the second 
one was irrigated with acid rain at pH 3.7 and the third one re- 
ceived acid rain at pH 3.0. Acid rain did not significantly alter 
enzyme activity, except for protease activity which increased at pH 
3.0. Soil respiration was not significantly altered by acid treatment. 
However, nitrification rate was significantly reduced by acid pre- 
cipitation at 3.7 and 3.0. Acid rain did also lead to substantial leach- 
ing of divalent cations such as Ca2, and Mg2 but did not affect the 
transport pattern of monovalent cations such as K+. 


1728 (PB—86-232774/XAB) Development of advisory 
levels for polychlorinated biphenyls (PCBs) cleanup. Hwang, 
S.T.; Falco, J.W.; Nauman, C.H. (Environmental Protection 
Agency, Washington, DC (USA). Office of Health and En- 
vironmental Assessment). May 1986. 201p. NTIS, PC A10/ 
MF AOl. 

The document presents background information used in de- 
veloping advisory levels of PCBs in soil estimated to be permissible 
in protecting public health. The results of exposure assessment and 
health effects studies are combined to arrive at the permissible 
levels of PCBs. Health effects studies conducted using animals for 
the duration of 10-30 days are used to determine the 10-day adviso- 
ry levels for PCB clean-up. The long-term advisory levels are 
based on the carcinogenic risk evaluations. 
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1729 (UCRL—94352) Chemical transport, human expo- 
sure and health risk: a multimedia approach. McKone, a 

Layton, D.W. (Lawrence Livermore National Lab., 
(USA)). Aug 1986. Contract W-7405-ENG-48. 19p. (CONF. 
8604251—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86016002. 

From APCA international speciality conference on environ- 
mental risk pete Chicago, IL, USA (8 Apr 1986). 

Multim models simulate the transport and transformation 
of chemicals in multiple environmental media, such as air, water, 
soil, biota, and sediments. Such models are useful for developing 
macroscopic view of environmental chemistry. In this paper we ex- 
plore the use of multimedia models in risk assessment. We begin 
with a discussion of how multimedia models can be used to en- 
hance the risk-assessment/management process. This is followed by 
a description of a multimedia model, called GEOTOX, that uses 
physicochemical and landscape properties to estimate the interme- 
dia transport rates of a chemical. These rates are used to estimate 
chemical concentrations in the air, water, soil, and food of a repre- 
sentative or generic environment. We use these concentrations in 
exposure-pathway models to calculate quantities absorbed by 
humans; then, dose-response data are used to estimate health risks. 
We illustrate the use of these models in a risk-based screening pro- 
cedure for hazardous chemicals. The paper concludes with a dis- 
cussion of the limits and capabilities of this approach. 


1730 Denitrification in a shortgrass prairie: a modeling 
approach. Mosier, A.R.; Parton, W.J. (Dept. of Agriculture, 
Fort Collins, CO). pp 441-452 of Planetary ecology. Cald- 
well, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New York, 
pad oa ° one Reinhold Company Inc. (1985). (CONF- 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA = Oct 1983). 

Nitrogen () input and losses in shortgrass prairie ecosys- 
tems are not well understood. Analogously, many aspects of N 
transport and transformations in native systems have not been in- 
vestigated. As part of an overall project to quantitate N additions, 
losses, and transformations in a native and a grazed shortgrass prai- 
rie, the importance of denitrification as an N-loss mechanism has 
been assessed. From preliminary observations it was concluded that 
nitrous oxide (N2O) is the primary nitrification-denitrification prod- 
uct. As a result, only N2O-N losses in this shortgrass prairie system 
will be discussed. Initial efforts to develop a model to predict daily 
N2O loss rates showed that N2O temporal variability from the 
grassland soil was related to a complex combination of factors, such 
as soil nitrate, ammonium, and water content. This study was con- 
tinued to better quantify these relationships, to look at effects of 
carbon availability, and to determine if total denitrification (conver- 
sion of nitrate to Na) is important in the shortgrass prairie N cycle. 
This paper will discuss the results of these studies and the improve- 
ment of the initial model to explain the temporal variability in N2O 
losses (denitrification) from a shortgrass prairie site. 


1731 Effect of land use on the nitrogen biogeochemical 
cycle in central Italy. Nannipieri, P.; Caporali, F.; Arcara, 
P.G. (Istituto Chimica Terreno, Pisa, Italy). pp 453-460 of 
Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, 
C.L. (eds.). New York, NY; Van Nostrand Reinhold Com- 
pany Inc. (1985). (CONF-8310249—). 
From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 
main nitrogen (N) inputs and outputs in some soil-plant 
systems localized in central Italy are reported. The nitrogen input 
by rainfall was found to range from 12 to 33 kg N/ha on an annual 
basis. The dinitrogen (Nz) fixation by legume Rhizobium symbiosis 
was responsible for a nitrogen input of about 100 kg N/ha in grass- 
legume association. Nitrogen fixation was markedly inhibited by the 
addition of nitrogen fertilizers. Nitrate-N (NOs~ -N) concentrations 
were higher in agricultural than in forested watersheds. In both wa- 
tersheds, however, monthly nitrogen losses (ammonia, nitrate, and 
organic N), calculated as the product of the average flow and the 
respective average, were more dependent upon water flow than 
upon concentration and land use. In a clay-loam soil, which is, to- 
gether with clay, the predominant type of soil in central Italy, 
about 60% of the labeled urea applied to a grass-legume association 
in early spring was present as a residual form at the end of the 
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cropping season. Only 27% of the total labeled urea was removed 
with the harvests. Further research on denitrification, volatilization 
losses of nitrogen, and the fate of fertilizer nitrogen in other 
common crops is needed. 


1732 Bi of soil phosphorus. Tiessen, — 
Stewart, J.W.B. (Univ. of Saskatchewan, Saskatoon). p 
463-472 of Planetary ecology. Caldwell, D.E.; Selciiee 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF- 8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The phosphorus (P) contained in most soils is entirely inher- 
ited from the parent materials. With the exception of fertilizer addi- 
tions, no significant inputs of P into soils occur once the parent ma- 
terial is laid down. A variety of primary minerals contain P, since 
phosphate can isomorphously substitute for silicate in many crystal 
structures. The major forms of primary rock phosphate in all types 
of parent material are the apatites - calcium phosphates containing 
varying amounts of carbonate, fluoride, sulfate, hydroxide, and a 
number of cations. Secondary P minerals are formed from these 
phosphorites during the weathering and formation of soils. The 
action of chemical weathering on primary phosphorites has been 
studied in the major phosphate deposits of marine origin. Leaching 
preferentially removes carbonate from the rock phosphate; at the 
same time, smaller amounts of sulfate, sodium, strontium, and other 
trace elements are lost. 


1733 Controls of soil-solution chemistry in lodgepole 
pine forest ecosystems, Wyoming. Fahey, T.J.; Yavitt, i 
Blum, A.E.; Drever, J.I. (Cornell Univ., Ithaca, NY). pi 
473-484 of ” Planetary ecology. Caldwell, D.E.; Brierley, 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The soil solution in four contrasting lodgepole pine forest 
ecosystems was sampled at three depths (forest floor, 0.4 m, 1.5 m) 
to evaluate biotic and geochemical controls on solute fluxes. Maxi- 
mum concentrations of all solutes were observed in the early stages 
of snowmelt, with rapid declines being noted as melting progressed. 
Dissolved organics derived from the forest floor were the major 
mobile anions associated with cation transport in the surface-soil 
horizons, but these were lost from solution deeper in the profile, 
possibly by adsorption in the mineral soil. This process was more 
dramatic in a finer-textured soil. Bicarbonate and the anions of 
strong acids, especially sulfate, also were present at high concentra- 
tions in the surface horizons, the former being contributed by disso- 
lution of respiratory carbon dioxide and the latter by wet and dry 
deposition of neutral salts during the previous summer period. Hy- 
drogen ions derived from biotic processes within the ecosystem ap- 
peared to control the mobilization of metallic cations. Soluble alu- 
minum concentrations in the soil solution (up to 0.4 mg/l) were 
highly correlated with undissociated organic acid levels, suggesting 
that soil weathering reactions also are controlled by biotic process- 
es. 


Organic chemistry of the soil solution during snow- 
malt leaching in Pinus contorta forest ecosystems, Wyoming. 
Yavitt, J.B.; Fahey, T.J. (Univ. of Wyoming, Laramie). pp 
485-496 of Planetary ecology. Caldwell, D.E.; Brierley, 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Dissolved organics were analyzed in forest floor, root-zone, 
and subsoil solutions during snowmelt leaching to evaluate the role 
of these compounds in nutrient transport, soil weathering, and soil 
organic matter formation. Dissolved organic carbon (DOC) con- 
centrations in forest floor leachate decreased with increasing water 
flux during the spring snowmelt period (from > 70 mg/l to < 20 
mg/l), suggesting that most of the dissolved organics were decom- 
position products that accumulated beneath the winter snowpack 
until being leached by melting snow in the spring. DOC concentra- 
tions in the root-zone soil solution were initially low, then rose to a 
maximum of 40 mg/1 during mid-snowmelt before decreasing to < 
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15 mg/1 by late snowmelt. Several classes of compounds - that is, 
low-molecular-weight organic acids, phenolic acids and aldehydes, 
free amino acids, carbohydrates, and large phenolic polymers - 
were quantified in solution. Carbon fractionation by liquid chroma- 
tography indicated that about 85% of the organics were acidic 
compounds, whereas the remaining compounds were primarily neu- 
tral. The relative importance of the different organic fractions 
changed as snowmelt progressed, with an increasing proportion of 
dissolved humics. This was reflected by an increase in the C:N 
ratio from 25:1 to > 75:1 during the snowmelt period. Most of the 
dissolved organic compounds were apparently immobilized in the 
soil rooting zone, as DOC levels in the subsoil solution were low 
(< 9 mg/l). Some of the dissolved compounds are known precur- 
sors of soil organic matter, and others form soluble complexes with 
aluminum (Al) and iron (Fe), thereby enhancing soil weathering re- 
actions. 


1735 Nature of precipitation, soil, and surface-water 
in a subalpine ecosystem. Baron, J.; Walthall, P.M. 
(Colorado State Univ., Fort Collins). pp 497-508 of Plane- 
tary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. 
(eds.). New York, NY; Van Nostrand Reinhold Company 
Inc. (1985). (CONF-8310249—). 
From 6. international symposium on environmental biogeo- 
ai Santa Fe, NM, USA (10 Oct 1983). _ . . 
nature and similarities of precipitation, soil solutions, 
and surface waters were examined in 1982-1983 to determine the 
processes that control the chemical composition of a stream drain- 
age in Rocky Mountain National Park, Colorado. This is a study of 
the long-term capability of the watershed to neutralize incoming 
acidic deposition. 


1736 Acidic deposition influences on biogeochemistry of 
four forest ecosystems in northwestern Wisconsin. Jepsen, 
E.A.; Bockheim, J.G. (Univ. of Wisconsin, Madison). pp 
509-521 of Planetary ecology. Caldwell, D.E.; Brierley, 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Hydrogen (H* ), ammonium (NH,* ), calcium (Ca**), magne- 
sium (Mg), potassium (K*), sodium (Na*), sulfate (SO,?"), ni- 
trate (NO3~ ), and bicarbonate (HCOs~ ) were measured in bulk pre- 
cipitation, throughfall, stemflow, and in soil solutions at 75 mm and 
600 mm from July 1981 to August 1982 in four forest ecosystems in 
northwestern Wisconsin: Pinus banksiana, Quercus ellipsoidalis-Q. 
macrocarpa, Betula papyrifera, and Populus tremuloides-P. grandi- 
dentata. The dominant cation and anion in precipitation were hy- 
drogen ion and sulfate, respectively. Whereas hydrogen, ammoni- 
um, and nitrate were attenuated by the canopies of all forest types, 
calcium, magnesium, potassium, sulfate, and bicarbonate were re- 
leased by the canopies. Significantly greater amounts of hydrogen 
ion were retained by the aspen canopy than by the other canopies 
during the growing season (ca. April 21-October 31). During the 
dormant season significantly greater amounts of magnesium and po- 
tassium were released by the jack pine canopy than by the decidu- 
ous canopies. Despite the differences in throughfall + stemflow 
loadings beneath the various canopies, there were not significant 
differences in loadings of ions in the soil water solutions. From 
88% to 93% of the leaching loss volume at 600 mm occurred 
during the dormant season (ca. November 1-April 20), primarily as 
a result of spring snowmelt. Whereas hydrogen, calcium, ammoni- 
um, and nitrate were conserved by the ecosystems, there were net 
losses in sodium, magnesium, and bicarbonate. The four ecosystems 
were able to neutralize acidic deposition during the study period. 


1737 Biogeochemistry of boron and its role in forest 
ecosystems. Wikner, B. (Chalmers Univ. of Technology, 
Goeteborg, Sweden). pp 522-536 of Planetary ecology. 
Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1985). 
(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

An extensive investigation into the distribution of boron (B) 
in rocks, soils, water, and forest trees using a modified curcumin 
method gave the following conclusions. Different parts of Scandi- 
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navia receive different amounts of boron from precipitation. The 
boron concentration in one-year-old needles of Scotch pine and 
Norwegian spruce in mature stands in Sweden ranges from 10-40 
ppm along the west coast, gradually falling to less than 7 ppm in 
the north of the country. Levels less than 3 ppm were frequently 
associated with dieback and other growth disorders typical of 
boron deficiency. Nitrogen fertilization, liming, or both, cause a 
drastic decrease in the boron levels in needles, which sometimes 
leads to boron-deficiency injuries. Forest soils are generally low in 
boron and extremely poor in water-soluble boron. The main part of 
the available boron is found in the organic top layer of podzolic 
soils. During drought periods boron becomes unavailable in the or- 
ganic layer, and the trees have to compensate with boron from 
deeper horizons. Consequently, in forestry, boron-deficient areas 
are found mainly on peatlands or on fine-textured freshwater sedi- 
ments where the trees are not able to develop deep roots. Boron 
determination in forest soils is therefore of limited value for defin- 
ing areas susceptible to boron deficiency. Needle analysis is pre- 
ferred. 


1738 Silver contamination of soils by windblown spoil 
from a derelict mine. Jones, K.C.; Davies, B.E.; Peterson, 
P.J. (Chelsea College, London, England). pp 537-548 of 
Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, 
C.L. (eds.). New York, NY; Van Nostrand Reinhold Com- 
pany Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

In Wales, United Kingdom, there are more than 300 aban- 
doned lead mines that were in active production between 1750 and 
1900. These abandoned workings are accompanied by sterile waste 
heaps and dressing floors that have persisted to the present day as 
sources of metal contamination. There is a scarcity of information 
regarding the environmental significance of silver contamination. 
The increasing use of more sensitive analytical techniques, notably 
graphite-furnace atomic absorption spectrometry, enables this im- 
balance to be redressed. The argentiferous-rich nature of much of 
the galena in west Wales was frequently the incentive for exploita- 
tion, and this association makes the region an interesting study area 
for an investigation of the environmental behavior of silver. The lo- 
cation of the Graig Goch mine makes it an appropriate site for ex- 
amining the movement of silver and other metals by windblow. 


1739 Waste oil biodegradation and changes in microbial 
populations in a semiarid soil. Skujins, J; McDonald, S.O. 
(Utah State Univ., Logan). pp 549-561 of Planetary ecology. 
Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1985). 
(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Biodegradation of acidic waste oil in a semiarid soil, dis- 
posed by landfarming technology, was studied for four years at a 
16-ha site near Ogden, Utah. Following soil preparation and addi- 
tions of nitrogen (N), potassium (P), calcium (Ca), and oil (62-110 
m*/ha), hydrocarbon-utilizing bacteria increased > 10°/g of soil. 
Coryneforms, pseudomonads, Flavobacterium, and Bacillus were 
the most prominent genera. Cunninghamella, Penicillum, Aspergil- 
lus, and Alternaria were the principal fungal genera showing signif- 
icant relative increases, although the total mycofloral numbers were 
suppressed. Total aerobic-soil normal flora and anaerobic bacteria 
increased during the active oil-degradation period, whereas the ac- 
tinomycete population decreased. Considerable nitrification of ap- 
plied urea occurred. Decrease of applied nitrogen was significantly 
correlated with oil-degradation rates, but there was no significant 
increase in oil-degradation rates in presence of N as compared with 
rates in absence of N. In the semiarid climate (annual precipitation 
303 mm) the biodegradation of oil occurred during seasonal periods 
of moisture availability associated with elevated air temperatures. 
During four years 91% of the applied oil was degraded. 
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1740 Proteolytic hydrolysis of humic acid by pronase. 
Chan, Y.K.; Marshall, P.R.; Schnitzer, M. (Agriculture 
Canada, Ottawa). pp 562-570 of Planetary ecology. Cald- 
well, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New York, 
NY; Van Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Enzymatic hydrolysis of humic substances is attractive for its 
mild reaction conditions. Conventionally, prolonged hydrolysis 
with strong hydrochloric acid (HCI) under reflux is used to release 
amino-nitrogen (N) and ammonia (NHs) from soil organic matter. 
This procedure could induce changes in the humic acid structure, 
such as increases in condensation or aromaticity. In the interest of 
maintaining the native forms of the humic components, tests were 
conducted on the feasibility of using pronase hydrolysis as an alter- 
native method to hydrolyze a humic acid that has been under 
study. To stabilize the enzyme activity and to reduce autolysis in 
large-scale hydrolysis, pronase was immobilized on a commercially 
prepared affinity gel. Griffith and Thomas showed that pronase im- 
mobilized on carboxymethyl cellulose remained much more active 
than the soluble enzyme in the presence of clay. This paper reports 
a high efficiency of pronase hydrolysis of a humic acid (HA) com- 
pared to acid hydrolysis and the feasibility of using the immobilized 
pronase to scale up its hydrolysis. 


1741 Effects of erosional processes on nutrient cycling 
in semiarid landscapes. Schimel, D.S.; Kelly, E.F.; Yonker, 
C.; Aguilar, R.; Heil, R.D. (Colorado State Univ., Fort Col- 
lins). pp 571-580 of Planetary ecology. Caldwell, D.E.; 
Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
— Santa Fe, NM, USA (10 Oct 1983). 

e influence of topography on distribution of chemical, 
physical, and biological soil properties has long been recognized. 
Different topographic positions not only have different microclima- 
tic conditions but also receive material from and lose material to 
other topographic positions. This results in sequences, or catenas, of 
soils along hill slopes. The purpose of this paper is to relate the 
pedologist’s idea of the catena to studies of ecosystem processes. 
The catena, and the geomorphic processes that the concept implies, 
are essential to understanding nutrient and organic-matter dynamics 
in semiarid landscapes. The structure of this paper is a synthesis of 
recent research with information from the literature. The paper ad- 
dresses three topics: (1) the erosional processes that generate diver- 
sity in soils and topography; (2) the effects of erosion on the spatial 
distribution of nutrients and organic matter; and (3) variations in 
controls of nutrient cycling along catenas. 
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1742 (IAEA-TECDOC—368, pp 7-25) Actinide sorp- 
tion on marine sediments. Higgo, J.J.W.; Rees, L.V.C.; 
Cronan, D.S. (Imperial Coll. of Science and Technology, 
London, UK). Apr 1986. NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Sorption experiments with Pu, Am and Np were carried out 
using deep sea sediments collected from near the North-east Atlan- 
tic dump site. Times were as long as 100 days and sediment concen- 
trations ranged from a few tens of milligrams to a few tens of 
grams per litre because the aim was to model diffusion within the 
sediments. If Rsub(d) is defined as the concentration of a species on 
the solid at time of measurement divided by the concentration of 
the species in the liquid at time of measurement, then the Am 
Rsub(d) was 10° but that for Np only 600 for red clay and more 
than 1000 for carbonate sediment. For plutonium (Rsub(d) normally 
1000) there was an unusual drop in Rsub(d) with sediment concen- 
trations of greater than 10 mg 1~' due to carbonate complexation. 
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Calculations showed that if Rsub(d) is high, a small amount of im- 
properly separated solid phase may easily produce artificially low 
apparent Rsub(d) values. The effect of oxidation state of plutonium 
was important. The results showed that if such isotopes in the form 
of waste were emplaced 20 m or more below the sediment surface, 
the amount ultimately reaching the surface would be negligible, at 
least for this clay and carbonate sediment. 28 refs, 13 figs, 6 tabs. 


1743 (IAEA-TECDOC—368, pp 27-34) Fallout pluto- 
nium in Western North Pacific sediments. Livingston, H.D. 
(Woods Hole Oceanographic Institution, MA, USA). Apr 
1986. NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

The study compared sediment samples from the Mid-Pacific 
Gyre area north of Hawaii and from the Western North Pacific. 
The latter had from 2.7-5.5 the concentrations of Pu isotopes com- 
pared with the former, but the profiles with depth were similar. 
The increased levels were probably due to close-in fall-out from the 
Marshall Islands weapons tests. The inventories for water column 
plus sediment were 4.0-4.3 mCi km~? for NW Pacific and 2.9 for 
the Mid Pacific area. The proportions in the sediments are respec- 
tively 8% and 2%. Evidence is presented that close-in fallout was 
more available to scavenging. For NW Pacific, significant, biotur- 
bation, effects were seen, redistributing Pu as deep as 46 cm, even 
though these sediments are abyssal. This implies subsurface waste 
disposal may be more vulnerable to the effects of bioturbation than 
previously supposed. 7 refs, 2 figs, 2 tabs. 


1744 (AEA-TECDOC—368, pp 35-40) Plutonium dis- 
tribution in marine and riverine sediments from La Spezia 
area (Ligurian Sea). Delfanti, R.; Jennings, C.D.; Papucci, 
C. (ENEA, La Spezia, Italy). Apr 1986. NTIS (US Sales 
Only), PC A08/MF A001. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

The inventory was 3.5 mCi km™~3, much higher than for 
abyssal sediments. The plutonium concentrations in marine samples 
(15-71 dpm kg~*) were about ten times higher than for the riverine 
samples (1.7-4.9 dpm kg™*). Calculations from plutonium distribu- 
tion in a core suggested a sedimentation rate of 0.56+-0.06 cm y~*. 
14 refs, 3 figs, 3 tabs. 


1745 (IAEA-TECDOC—368, pp 129-132) Intercom- 
parison studies of transuranics in North Atlantic deep sea 
sediments from the NEA dumpsite. Aarkrog, A.; Dahlgaard, 
H. (Risoe National Lab., Roskilde, Denmark). Apr 1986. 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Detailed intercomparison of two cores from the dumpsite 
showed that horizontal activity distribution was not homogeneous 
for sup(239,240)Pu. However the vertical inventory remains the 
same. There was no systematic bias between the Pu analysis by the 
two laboratories. The *°*Pu/sup(239,240)Pu mean ratio was 0.08 
+- 0.02 and for ***Am/sup(239,240)Pu was 0.26 +- 0.12, both 
compatible with global fallout. 4 refs, 2 tabs. 


1746 (IC—85/295) y activity in struverite. Hu, S.J.; 
Kandaiya, S.; Benoan, F. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Dec 1985. 9p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86704233. 

The five different struverite samples collected from Southern 
Thailand were analysed for the ?"*Pb, ‘Bi, 7%Ac and TI 
gamma activities. The concentrations of 7**Ra for each of the sam- 
ples were subsequently deduced from the activities of its daughter 
nuclides 7*Pb and ?*Bi on the assumption that secular equilibrium 
exists between them. Similarly the concentrations of ***Th for each 
of the samples were also deduced from the activities of its daughter 
nuclides 7**Ac and **T]. 3 refs, 1 fig, 2 tabs. 
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1747 (INIS-BR—537-Vol.2, pp vp) Technique of triti- 
um-tagging of soil moisture for determination of ground water 
recharge. Some results from north eastern region of Brazil. 
Chandra, U. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1986. NTIS (US Sales Only), PC A19/ 
MF AOl. File Number DE87700036. (CONF-860343— 
Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The technique of reactor produced tritium for tracing down- 
ward movement of soil moisture and its application for detemina- 
tion of ground water recharge is described. Data of rainfall infiltra- 
tion and the consequent recharge in purely sandy sites and one 
clayey site of semi-arid climate are described. Tritiated water was 
injected below 70-90 cm ground surface in five radially concentric 
points 10 cm appart. Sampling of soil was carried out after one 
year, at every 10 cm depth interval. Soil samples were vacuum dis- 
tilled and tritium in distilled moisture was determined by liquid 
scintillation counting. 

























































































1748 (INIS-BR—537-Vol.2, pp vp) Study of prediction 

of migration of radiocesium and radiostrontium in soil for en- 

vironmental control around shallow radioactive waste disposal 

site. Chandra, U. (Instituto de Pesquisas Energeticas e Nu- 

cleares, Sao Paulo, Brazil). 1986. NTIS (US Sales Only), PC 

voll) A01. File Number DE87700036. (CONF-860343— 
ol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Distribution coefficients, migration velocity and dispersion 
coefficients for radiocesium and radiostrontium in soil were deter- 
mined in laboratory while simulating some field conditions. The ex- 
perimental and predicted data of breakthrough of Cs-134, Sr-85 and 
Sr-89 using I-131 + 0.01 NKI to describe the hydrodynamic dis- 
persion were in good agreement. Data of variation of dispersion co- 
efficient with various carrier concentration of Cs and Sr are pre- 
sented. 























































1749 (JAERI-M—84-241) Development of aerial gamma 
radiation survey system III. Analysis of flight experiment in 
artificial gamma radiation field. Nagaoka, Toshi; Sakamoto, 
Ryuichi; Saito, Kimiaki; Tsutsumi, Masahiro; Moriuchi, Shi- 
geru; Miyasaka, Satoshi. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Jan 1985. 137p. (in 
Japanese). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86704241. 

An aerial gamma-ray survey system using a helicopter has 
been developed since 1980 in order to perform quick gamma-ray 
survey covering a wide area. To form a line in the chain of the 
development, a series of flight measurements were conducted in 
Watarase reservoir, Tochigi prefecture, in which artificial gamma- 
ray fields were realized using ©Co (100 and 400 mCi) and °7Cs 
(100 and 300 mCi) point sources located on the ground. For the 
purpose of obtaining gamma-ray pulse height spectra in the field, 6 
sets of Nal(TI) scintillation detectors were prepared. These sets of 
detectors consist of ones for evaluation with high accuracy as the 
standard, for intercomparison with other authors’ results, and for 
practical use. Two sets of them were boarded for each flight con- 
sidering the exposure rate level and detector’s sensitivity. The flight 
measurements were performed in a space of 20 m to 500 m in alti- 
tude, and 0 m to 500 m in horizontal distance from the source. The 
experimental results of the spatial gamma-ray distribution for each 
gamma-ray field satisfactorily agreed with calculational results by 
Monte Carlo method. Throughout this experiment, characteristics 
of this survey system and detectors were clarified, and versatile 
data processing and analysis code was completed. Also, a method 
for subtraction of background exposure rate in a field including ar- 
tificial radiation component was discussed using energy band infor- 
mation, and the coefficients for this method were determined. 
These data obtained are expected to be used as widely applicable 
data not only for the interpretation of measured value, but also for 
analysis of environmental gamma-ray field. 
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1750 (NUREG—0837-Vol.6-No.2) NRC TLD Direct 
Radiation Monitoring Network. Progress report, April-June 
1986. Volume 6, No. 2. Jang, J.; Rabatin, K.; Cohen, L. (Nu- 
clear Regulatory Commission, King of Prussia, PA (USA). 
Region I). Oct 1986. 22ip. NTIS, PC A10/MF AO1 - GPO. 
File Number T1I87900043. 

This report provides the status and results of the NRC Ther- 
moluminescent Dosimeter (TLD) Direct Radiation Monitoring Net- 
work. It presents the radiation levels measured in the vicinity of 
NRC licensed facility sites throughout the country for the second 
quarter of 1986. 


1751 (ORNL/M—173) Environmental surveillance data 
report for the second quarter of 1986. (Oak Ridge National 
Lab., TN (USA). Environmental and Occupational Safety 
Div.). Sep 1986. Contract AC05-840R21400. 78p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE87000739. 

During the second quarter of 1986, over 2200 samples were 
collected by the Department of Environmental Management which 
represented over 6700 analyses and measurements. Increased '"I 
concentrations were detected in air and milk samples as a result of 
the Chernobyl nuclear incident that began with an explosion and 
fire on April 26, 1986. Iodine-131 concentrations in both air and 
milk samples were elevated above background for a period of four 
weeks. Concentrations were so low that there was no significant 
dose to the public. A local increase in '*'I observed for one week 
in June, did not contribute significantly to an increase in the dose 
to the public. During the second quarter, ten real-time air monitor- 
ing stations were put into operation. These monitors collect 10- 
minute averages of radiation levels and total rainfall around ORNL, 
the Oak Ridge Reservation, and in Oak Ridge. In the second quar- 
ter of 1986, greater than 80% of the tritium discharges over White 
Oak Dam could be attributed to releases from the Solid Waste 
Storage Area (SWSA 5). A new National Pollutant Discharge 
Elimination System (NPDES) permit was issued to ORNL by the 
State of Tennessee and the EPA in April. The first year of quarter- 
ly groundwater sampling from wells around the ORNL surface im- 
poundment areas 3524, 3539-3540, and 7900 was completed in June. 
The sampling is required by the Tennessee Department of Health 
and Environment under interim status provisions for RCRA facili- 
ties. Further sampling of these sites will be determined based on an 
evaluation of these results. 


1752 (PB—86-223765/XAB) Radioelement migration in 
natural and mined terrains. Final report. Osmond, 
J.K.; Cowart, J.B.; Humphreys, C.L.; Wagner, B.E. (Flori- 
da State Univ., Tallahassee (USA). Dept. of Geology). Jun 
1984. 144p. NTIS, PC A07/MF AO1. 

The phosphatic strata of the Central Florida Phosphate Dis- 
trict are enriched in uranium, along with all of its daughters, in- 
cluding thorium-230 and radium-226. Some of the surface and shal- 
low aquifer waters have higher than average concentrations of 
radium, this being especially pronounced in the down-flow direc- 
tion of aquifer water movement. However, most of the shallow and 
deep aquifer waters of the mining district, as well as surface waters, 
are within normal range in terms of the radioelement content. In 
the course of mining operations, it appears that the natural pattern 
is not greatly altered, except in the immediate pit and spoil areas. 
As a result of mining and processing operation, most of the radioe- 
lements accumulate in the waste clays. 


1753 (PNL-SA—13991) Restoration of a radiologically 
contaminated site: SAGEBRUSH IV. Tawil, J.J. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1986. Con- 
tract AC06-76RL01830. 12p. (CONF-860932—5). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015790. 
From Radiological accidents, perspectives and emergency 
oe Bethesda, MD, USA (15 Sep 1986). 
cuales the the development of a site restoration 
plan for the ‘SAGEBRUSH IV exercise held in northeastern Wash- 
ington state in mid-August, 1986. DECON, a computer program 
developed by Pacific Northwest Laboratory, was used to conduct 
the analysis upon which the site restoration plan was based. The 
features of DECON that are demonstrated in this paper indicate its 
potential usefulness as a planning tool for site restoration. Strategies 










that are analyzed with DECON include: (1) prohibiting specific op- 
erations on selected surfaces; (2) requiring that specific methods be 
used on selected surfaces; (3) evaluating the trade-off between 
cleanup standards and decontamination costs; (4) evaluating the 
sensitivity of the results to various assumptions; and (5) varying 
c’eanup standards according to expected human exposure to the 
suiface. 


(YJT—85-36) Sorption of iodine, neptunium, tech- 
netium, thorium and uranium on rocks and minerals. Kos- 
kinen; Alaluusua, M.; Pinnioja, S.; a T.s 2 nr 
A. (Voimay: htioeiden Ydinj jaetetoimikunta, Hi elsinki (Fin- 
land)). Dec 1985. 23p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86752942. 

Sorption of Tc, I, Th, U and Np were studied using the ra- 
dionuclides Tc-99, I-125, Th-234, U-233 and Np-237. Samples were 
selected to represent common rocks and minerals in Finnish bed- 
rock. The determination of K/sub (a)/-values for Th, U and Np in 
porphyric granite, granodiorite, tonalite, mica gneiss, biotite, quartz, 
hornblende, K-feldspar and plagioclase were performed by the au- 
toradiographic method. To complete the earlier studies the 
Ksub(d)-values of Tc, I, Th, U and Np for crushed tonalite and 
mica gneiss samples were determined by the batch method. The 
order of sorption tendency was K/sub (a)/(Np)<K/sub (a)/ 
(U)< <K/sub (a)/(Th). The range at the Ksub(a)-values were from 
0.9 x 10-* to 4.9 x 10-* m*/m?, 0.7 x 10~* to 4.2 x 10-* m*/m?, 650 
x 10-* to 1970 x 10-* m*/m? for Np, U and Th, ively. For 
crushed samples the sorption tendency was K/sub (d)/(Tc)<K/sub 
()/(U)<K/sub (d)/(Np)<<K/sub (d)/(Th). The K/sub (d)/ 
values varied between 0.69-0.74 ml/g for Tc, 0.7-1.6 ml/g for I, 2.3- 
8.1 ml/g for U, and 8.5-9.2 ml/g for Np. All K/sub (d)/-values of 
Th were greater than 10° ml/g being more than three orders of 
magnitude higher than those of other elements examined. 
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1755 (CONF-841034—Vol.2, pp 845-852) Determina- 
tion of potential ore deposit areas by means of characteriza- 
tion of key areas whose mineralization is known. de Aze- 
vedo, L.H.; Vieira, A.C.; Pereira, S.D. (Instituto de Estudos 
da Terra - IET, Rio de Janeiro, Brazil). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

By means of automatic and visual analysis of data obtained 
by Remote Sensors there were characterized a known area of sulfur 
mineralization, situated in the Northeast Brazil (Castanhal - SE). 
Based on this characterization, and making use of automatic sys- 
tems, other areas of similar patterns were defined, which came to 
constitute potential areas for the existence of minerals similar to the 
one found in the Key Area. 


5105 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 246, 1645, 1698, 1710, 1731 


1756 (CONF-841034—Vol.2, pp 693-703) Potential ap- 
plications for SPOT data in the Paris region from the results 
of 1981 and 1983 simulation studies. Ballut, A.; Nguyen, 
P.T. (Institut d’Amenagement et d’Urbanisme de la Region 
Tle de France, Paris). 1984. NTIS, PC A99/MF A011. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Two methods of change detection using two sets of SPOT 
asiiiaana ume Galas ca tec eats anen-eoe scream The 
first method uses the maximum likelihood to detect the land use 
units at two dates and the classified images are used to determine 
the changes. In the second the reflectance at the two dates are 
compared and area with radiometric changes are detected. These 
methods can detect area of changes of 5000 m? and 1250 m? respec- 
tively. The detected changes are analyzed using aerial photographs 
to determine the exact nature of the changes. 
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1757 (CONF-841034—Vol.2, pp 733-734) ——_ of 
possibilities offered by the Thematic Mapper for mapping 
land use and coastal waters: to France's VAR de- 
partment. Lenco, M.; Tyler, W.; Kientz, B. (Secretariat 
d’Etat a l'Environnement et a la Qualite de la Vie, Paris, 
France). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The aim of the study was two-fold: to map land use along 
the VAR littoral and changes therein between 1975 and 1980 and 
1980 and 1983; and to analyze the new possibilities offered by the 
Landsat-4 thematic mapper relative to the MSS, particularly as re- 
gards the improved resolution (28.5 m x 28.5 m) and the new spec- 
tral bands (0.45-0.52 pm and 1.15 pm). The main themes studied 
were: analysis of urban areas and changes therein; mapping of for- 
ests (timber stands, state of health, cuts, burnt-out areas; quality of 
coastal waters (outfalls, turbidity, marine plants, bathmetry, shal- 
lows). This work, which is continuing, has already revealed the ad- 
vantages of TM data in that these permit more detailed analysis of 
urban areas, more detailed mapping of burnt-out areas of forests, 
and the identification of outfalls and plant communities in coastal 
waters. However, it should be noted that the improved resolution 
renders the global perception of certain phenomena more difficult; 
a case in point being the colonization of rural areas by isolated 
houses. 


1758 (CONF-841034—Vol.2, pp 785-786) Application 
ee re 

saline and alkali areas in the irrigated semi-arid tropics. 
Makin, I.W. (Hydraulics Research, Ltd., Wallingford, Eng- 
land). 1984. NTIS, PC A99/MF AO1. File Number 
DE86015370. 


From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes an investigation into the use of remote- 
ly sensed (RS) multi-spectral data for the identification of deterio- 
rated areas of a large irrigated region. In many cases the reclama- 
tion of deteriorated land can be accomplished quite easily, particu- 
larly if the conditions are diagnosed sufficiently early. However, ir- 

rigation departments in developing nations often have limited num- 
Suis cbcndll eiiesenqusmantes taamnes eelb candies Aleathe dee 
of the schemes may preclude regular monitoring of areas at risk. 
Satellite imagery offers the ability to obtain total coverage of the 
study area, at the optimum time, for delineation of deteriorated 
areas. The results of the investigation demonstrate the feasibility of 
repeated and complete monitoring of the salinity status of the 
project area. Thus, the efforts of soil scientists can be concentrated 
in the areas identified as deteriorated. Salinity conditions are known 
to have a seasonal variation due to changing soil moisture status. 
Consequently the timing of the imagery selected for delineation of 
affected areas is important. The study will be conducted using digi- 
tal enhancement and classification of Landsat imagery. The delinea- 
tion of the deteriorated areas will be carried out using both estab- 
lished vegetation indices and new indices defined in this study. Ac- 
curacy of the results will be tested by comparison with extensive 
ground truth data obtained by field survey. 


1759 (CONF-841034—Vol.2, pp 1011-1018) Per-field 
classification and application to SPOT simulated, SAR and 
combined SAR-MSS data. Megier, J.; Mehl, W.; Ruppelt, R. 


(Commission of the European Communities, Ispra, Italy). 
1984. NTIS, PC A99/MF A011. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A classification method, using global statistics defined over 
individual fields, is proposed for discrimination and inventory of ag- 
ricultural land occupation classes. It is compared with pixel by 
pixel classification in the case of SPOT simulated visible-IR data. It 
is also tested with SAR data and combinations of visible-IR data 
where the speckle effect is a major difficulty. The results show an 
improvement around 18% in the classification accuracy in the first 
case and a discrimination performance better than 90% for 5 agri- 
cultural categories in the second case. 
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1760 (WINCO—1041) WINCO Spill Prevention, Con- 
trol, and Countermeasures (SPCC) plan. Cooper, S.C.; Kri- 
vanek, K.; Marcinko, R.J.; Jaussi, R.L. (Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls (USA)). Aug 1986. 
Contract AC07-841D12435. 171p. NTIS, PC A08/MF A011; 
GPO Dep. File Number DE87000744. 

Measures that must be taken to prevent, control, and handle 
spills of any chemical or oils at the Idaho Chemical Processing 
Plant (ICPP) are when the SPCC Plan is designed to satisfy the re- 
quirement (DOE-ID Order 5480. 1, Chapter XII, “Prevention, 
Control, and Abatement of Environmental Pollution”) that all fa- 
cilities develop appropriate measures to prevent discharges of all fa- 
cilities develop appropriate measures to prevent discharges of oil 
and hazardous wastes to the environment. This DOE-ID order also 
requires that facilities protect the environment from damage when 
discharges do occur. The SPCC Plan satisfies these obligations and 
fulfills the requirement for the ICPP to have a contingency and 
preparedness plan for the temporary staging of hazardous wastes 
under 40 CFR 265, Part D. Since the plan has been written, no 
emergency has arisen requiring implementation of the plan. Howev- 
er, the appendix listing chemicals has been utilized occasionally to 
determine the optimal method of handling a small spill. 
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REFER ALSO TO CITATION(S) 1454, 1455, 1456, 1457, 1459, 1460, 1461, 
1462, 1463, 1464, 1466, 1467, 1468, 1469, 1470, 1471, 1475, 1476, 1477, 1478, 
1646, 1672, 1680, 1685, 1695, 1757, 1782, 2087 


1761 (CONF-841034—Vol.1, pp 121-138) Application 
and potential of remote sensing to planning and managing the 
Great Barrier Reef of Australia. Jupp, D.L.B.; Mayo, K.K.; 
Kuchler, D.A.; Claasen, D.V.R.; Kenchington, R.A; 
Guerin, P.R. (CSIRO, Canberra, Australia). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The CSIRO Division of Water and Land Resources has co- 
operated with the Great Barrier Reef Marine Park Authority 
(GBRMPA) and the Australian Survey Office (ASO) to establish 
comprehensive remote sensing based reef mapping procedures. The 
research established the benefits of remotely sensed data to plan- 
ning and managing the GBR Marine Park as well as methods of 
analysis specific to the problems of reef top mapping. The ASO is 
applying a mapping program based on this research to the whole of 
the GBR and will complete the task (involving some 24 Landsat 
scenes) by December 1984. The products consist of rectified Land- 
sat imagery at 1:250,000 and 1:100,000 scales and standard thematic 
products which indicate approximate bathymetry, reef geomorpho- 
logical and cover zones and reef environmental parameters such as 
exposure to weather. 


1762 (CONF-841034—Vol.1, pp 187-190) TOPEX/PO- 
SEIDON: a proposed joint NASA/CNES altimetry mission. 
Wilson, W.S.; Fellous, J.L. (NASA Headquarters, Washing- 
ton, DC). 1984. NTIS, PC A99/MF AOl1. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A dedicated altimetry mission has been proposed to be con- 
ducted jointly by the US National Aeronautics and Space Adminis- 
tration (NASA) and the French Center National d'Etudes Spatiales 
(CNES). The mission goal would be focused on advancing our un- 
derstanding of the general circulation of the global oceans. The 
mission would involve a US satellite carrying US and French sen- 
sors and launched by a French Ariane launch vehicle. Launch 
would occur in 1990, and the mission would be planned as an inte- 
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gral part of oceanographic programs being proposed under the aus- 
pices of the World Climate Research Program. 


1763 (CONF-841034—Vol.1, pp 265-282) Ohio River 
main stem study: the = of peste. An information 

and remote sensing in assessments. Edwardo, 
H.A.; Moulis, F.R.; ane. C.J.; McKim, H.L.; Kerber, 
A.G.; Miller, M.A. (Army Engineer District, Pittsburgh, 
PA). 1984. NTIS, PC A99/MF AO0Ol. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Pittsburgh District, Corps of Engineers, has conducted 
feasibility analyses of various procedures for performing flood 
damage assessments along the main stem of the Ohio River. Proce- 
dures using traditional, although highly automated, techniques and 
those based on geographic information systems have been evaluated 
at a test site, the City of New Martinsville, Wetzel County, West 
Virginia. The flood damage assessments of the test site developed 
from an automated, conventional structure-by-structure appraisal 
served as the ground truth data set. A geographic information 
system was developed for the test site which includes data on hy- 
draulic reach, ground and reference flood elevations, and land use/ 
cover. Damage assessments were made using land use mapping de- 
veloped from an exhaustive field inspection of each tax parcel. This 
ground truth condition was considered to provide the best compari- 
son of flood damages to the conventional approach. Also, four land 
use/cover data sets were developed from Thematic Mapper Simula- 
tor (TMS) and Landsat-4 Thematic Mapper (TM) data. One of 
these was also used to develop a damage assessment of the test site. 
This paper presents the comparative absolute and relative accura- 
cies of land use/cover mapping and flood damage assessments, and 
the recommended role of geographic information systems aided by 
remote sensing for conducting flood damage assessments and up- 
dates along the main stem of the Ohio River. 


1764 (CONF-841034—Vol.1, pp 445-452) Interpreta- 
tion of SAR imagery and the scattering of microwaves from 
natural terrain. Scivier, M.S.; Fiddy, M.A.; Burge, R.E. 
(King’s College London, England). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The authors describe and discuss synthetic aperture radar 
(SAR), the interpretation of complex image data, and applications 
to remote sensing. In part cular, they suggest ways in which inter- 
pretation may be improved by considering a more sophisticated 
model for the interaction of microwaves with natural terrain. The 
importance of combining theoretical development with the acquisi- 
tion of actual SAR data is illustrated by reference to the forth- 
coming Shuttle imaging Radar (SIR-B) shallow-water experiment. 


1765 (CONF-841034—Vol.1, pp 535-542) Remote sens- 
ing the nearshore vegetation of Quebec coasts. Lambert, E.; 
Lavoie, A.; Dubois, J.M.M.; Clavet, D.; Gendron, L.; 
Brochu, R. (Universite de ‘Sherbrooke, " Quebec). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Remote Sensing of nearshore vegetation in a marine environ- 
ment is limited by light penetration and water depth. This con- 
straint is more or less present depending on the water quality and 
the water depth at which the vegetation stands. A method was de- 
veloped for sensing submerged vegetation by using airborne images 
for digital analysis. Results from the digital data analysis are highly 
similar to the ground truthed data. Therefore, the digital analysis of 
airborne images offers an accurate technique for remote sensing 
submerged vegetation. 


1766 (CONF-841034—Vol.1, pp 621-628) Comparison 
between thermal and visible satellite imagery to assess coastal 
upwellings in the Mediterranean. Caraux, D.; Millot, C.; 
Jacques, G. (Laboratoire Arago, Banyuls, France). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 








The authors report here a comparative study of satellite im- 
agery delineating thermal boundaries or bio-optical fronts in the 
Gulf of Lions. Infrared and visible data were compared after image 
processing analysis. These sensors are borne by satellite placed on 
sun-synchronized orbits. Their orbit characteristics allow an almost 
simultaneous visualization of oceanic features (sea surface tempera- 
ture; suspended matter in the first layers of the ocean). Before de- 
riving these parameters from satellite data, raw data were calibrated 
and atmospheric correction was implemented. In order to compare 
data from various sensors aboard various satellites, distorted images 
were corrected for geometry. A set of visible and infrared satellite 
images was processed and compared so as to specify the biological 
environment associated with coastal upwelling in the Mediterrane- 
an. The purpose of the present study was to establish correlations 
between the observed surge of suspended matter (visible signal) and 
upwelling of colder deep water (infrared signal). Our study points 
out the complementarity usefulness of sensing simultaneously the 
different bands of the light spectrum to obtain physical and biologi- 
cal information regarding coastal dynamics. 


1767 (CONF-841034—Vol.2, pp 751-758) ——— 
effects in multiple-look observations from space. Khosraviani, 
G.; Cracknell, A.P. (Univ. of Dundee, Scotland). 1984. 
NTIS, PC A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
—— Paris, France (1 Oct 1984). 

In this paper the authors present the results of some calcula- 
tions based on the use of Coastal Zone Color Scanner (CZCS) data 
of the Irish Sea viewed from two successive orbits of the 
NIMBUS-7 satellite. The atmospheric components have been ex- 
tracted from successive orbits and compared. There are two mo- 
tives for this. First, this provides a novel method of evaluating re- 
sults obtained from CZCS data which have, traditionally, only been 
evaluated by attempting to make in-situ measurements of chloro- 
phyll concentration. Secondly, the approaching launch of the first 
of the SPOT series of satellites opens up the possibility of obtaining 
stereoscopic images from space and they believe it is important to 
try to evaluate the significance of atmospheric effects on the quality 
of such images. 


1768 (CONF-841034—-Vol.2, pp 883-884) Estuarine 
chlorophyll a mapping from airborne Daedalus scanner. 
Khorram, S.; Catts, G.P. (North Carolina State Univ., Ra- 
leigh). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Simultaneous acquisition of surface chlorophyll a concentra- 
tions from boats and Daedalus 1260 Multispectral Scanner data 
from a U-2 aircraft was conducted in the northern reaches of San 
Francisco Bay on August 28, 1980. These data were used to devel- 
op regression models for predicting surface chlorophyll a concen- 
trations over the study area for ebb tide (8:40 am PDT) and flood 
tide (3:10 pm PDT) conditions on a 40 m x 40 m resolution basis. 
The objectives of this study were to determine: (1) whether a scan- 
ner similar to the Thematic Mapper aboard Landsat could provide 
data useful to the detection of chlorophyll a; (2) what wavelength 
regions were the most important indicators of varying chlorophyll 
a concentrations; (3) what mathematical models describe the most 
consistent statistical relationship between scanner and surface meas- 
ured data; and, (4) are the coefficients of these linear regression 
models conservative from ebb to flood tide. 


1769 (CONF-841034—Vol.2, pp 885-894) Surface cur- 
rents in the Long Point region as determined from Landsat 
imagery. LeDrew, E.F.; Franklin, S.E. (Univ. of Waterloo, 
Ontario). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The surface currents of the Long Point region of Lake Erie 
are mapped from Landsat imagery for eight cases. These current 
patterns are inferred from the configuration of sediment tendrils ob- 
served on enhanced and classified images. Previous studies of cur- 
rents in the Great Lakes have been based upon in situ measure- 
ments and, consequently, lack the synoptic and spatially consistent 
attributes of this approach. A coastal jet, which has been simulated 
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in numerical models and which has been deduced from statistical 
studies of currents in large stratified lakes, is clearly evident along 
the south shore of Long Point for all weather patterns. When the 
intensity is not reduced by a north component in the regional air 
flow, an instability vortex develops to the east of the tip of Long 
Point. Within the Long Point Bay, a counterclockwise flow is ob- 
served around the coast in all cases. This appears to be part of a 
gyre within the bay. It is possible that effluents released within this 
region would become part of a closed circulation. The implications 
of the sensitive marshes of Turkey Point and Long Point must be 
considered. 


1770 (CONF-841034—Vol.2, pp 931-938) Radiometric 
comparison of two ocean color scanners: Nimbus-7/CZCS and 
OSTA-1/OCE. Kim, H.H.; van der Piepen, H.; Viollier, M.; 
Fiedler, R.; van der Piepen, J.S.; Helbig, H.; Barrot, K.W. 
(institut fuer Optoelektronik, Oberpfaffenhofen, West Ger- 
many). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

On November 14, 1981 the area around the Gibraltar Strait 
was observed by two different ocean color scanners: a Space Shut- 
tle-borne Ocean Color Experiment (OSTA-1/OCE) and Coastal 
Zone Color Scanner (Nimbus-7/CZCS). This presented an opportu- 
nity to study the gradual degradation of the CZCS sensitivity by 
comparing the two sensors. Upwelling radiances from eleven tar- 
gets were compared. The results of the analysis indicate that the 
CZCS sensitivities at channels 1 and 2 are down to 65% and 78%. 
However, the evidence for channels 3 and 4 deterioration could not 
be found. 7 references, 2 figures, 4 tables. 


1771 (CONF-841034—Vol.2, pp 1129-1140) Application 
of multisensor observations to Great Lakes hydrologic fore- 
cast models. Gauthier, R.L.; Melloh, R.A.; Croley, T.E. II; 
Hartmann, H.C. (Army Corps of Engineers, Detroit, MI). 
1984. NTIS, PC A99/MF A0O1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Forecasting of water levels throughout the Great Lakes 
system and regulation of outflows from Lake Superior have been 
adversely influenced by a lack of timely hydrometeorologic obser- 
vations over the region. Of key concern have been the paucity of 
both spatial and temporal observations and the timely transmission 
of these data. Information on soil moisture and snow water equiva- 
lent conditions, exceedingly important variables affecting water 
supplies to the lakes, have largely been unavailable in the past. The 
Lake Superior Water Supply Study, a cooperative US and Canadi- 
an pilot program for the total Great Lakes system, is described in 
this paper. This study incorporates integrated, multilevel, and multi- 
sensor observations of hydrometeorologic conditions into the devel- 
opment of dedicated hydrologic forecast models for the lake. Ac- 
tivities to upgrade point-station reporting networks using advanced 
in situ sensors and satellite data relay are described. Results of peri- 
odic airborne gamma radiation snowpack measurements are pre- 
sented. Plans for future airborne soil moisture surveys are dis- 
cussed. Future use of land resources and meteorologic satellite ob- 
servations to monitor snowpack, soil moisture, and vegetative con- 
ditions over the basin is explored. The application of point, line, 
and areal observations to water supply forecast modeling for Lake 
Superior is described herein. The Large Basin Runoff Model, ex- 
tended to forecast water supplies to Lake Superior, is being tested 
and/or modified to incorporate remotely sensed data in the future. 
Expected results and future program directions for data collection 
and modeling are presented. 


1772 (CONF-841034—Vol.2, pp 1153-1160) Identifica- 
tion of the surface expressions of bathymetric features from 
SAR ocean Schumann, R.L.G.; Fiddy, M.A; 
Thorpe, L.W. (King’s College London, Strand, England). 
1984. NTIS, PC A99/MF A0O1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

It is well known that microwave images obtained by side- 
looking SAR imagers such as SEASAT reveal much structure in 
the oceans. The authors describe the problems associated with 
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making a quantitative assessment of the relation between images 
taken over the ocean by SEASAT and images derived from known 
bathymetric information taken from Admiralty charts. While it is 
often fairly straightforward to judge by eye the correlation between 
map depth contours and the corresponding SAR image, consider- 
able pre-processing of the available data is required in order to 
most effectively determine the degree of correlation. The authors 
give examples and discuss the relevance of this work to the Shuttle 
Imaging experiment (SIR-B) currently scheduled for launch in Oc- 
"84. 


1773 (CONF-841034—Vol.2, pp 1161-1166) Thematic 
study of 1982 SPOT simulation of Roscoff and the west coast 
of the Contentin Peninsula (France). Belsher, T.; Viollier, M. 
(Antenne IFREMER et CNRS, Roscoff, France). 1984. 
NTIS, PC A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Partial analysis of SPOT simulated imagery for the remote 
sensing of intertidal seaweeds are presented. Attempts are made to 
give quantitative evaluation of the vegetation cover percentage and 
to appreciate the reliability of the species differentiation obtained 
from statistical analysis. 


1774 (DOE/NBB—0079) Carbonate chemistry of the 
North Pacific Ocean. Chen, C.T.A.; Rodman, M.R.; Wei, 
C.L.; Olson, E.J.; Feely, R.A.; Gendron, J.F. (Oregon State 
Univ., Corvallis (USA); Pacific Marine Environmental Lab., 
Seattle, WA (USA)). Oct 1986. Contract AC05-840R21400. 
191p. NTIS, PC A09/MF AO]; 1; GPO Dep. File Number 
DE86015958. 

Data collected along two longitudinal cruises serve as the 
main data sources, and supplementary data sets in the literature are 
selected for delineating the distribution of physical and chemical 
properties in a wide area of the North Pacific Ocean. Oxygen, pH, 
alkalinity, total CO2, and nutrients are interrelated parameters. 
Along our two longitudinal sections they all show a core structure 
underlying the salinity minimum layer. From these oxidation-relat- 
ed parameters we conclude that the subsurface water of the eastern 
North Pacific Ocean is older than that of the western North Pacific 
Ocean. Calcium and alkalinity data indicate a CaCOs dissolution 
rate of 0.060 and 0.053 ymol/kg/yr, respectively, referenced to the 
Weddell Sea Deep Water for waters deeper than 2000 m. The or- 
ganic carbon decomposition rate is 0.107 pmol/kg/yr and the 
oxygen consumption rate is 0.13 pmol/kg/yr, also for waters below 
2000 m. Our analysis of carbonate data shows that about 25% of 
the increase in total inorganic CO2 in deep water. Selected cross- 
sections show that a large volume of the North Pacific is undersa- 
turated with respect to CaCOs. Our calculations on the excess CO2 
show that its penetration depth is strongly related to circulation. 
Overall the North Pacific contains 14.7 +- 4 x 10% g excess 
carbon. 


1775 (FWS/OBS—82/10.116) Habitat suitability index 
are i cece white-fronted goose (wintering). Kaminski, 

reg State Univ., Mississippi State (USA). 
aan: of Wildlife and Fisheries). Jul 1986. 22p. NTIS, PC 
A02/MF A01. File Number TI87900055. 

A review and synthesis of available information were used to 
develop models for indexing the potential suitability of agricultural 
and natural wetland habitats for wintering white-fronted geese 
(Anser albifrons). The model is scaled to produce indices of habitat 
suitability from 0 (unsuitable habitat) to 1.0 (optimal habitat) pri- 
marily for wintering habitat in southwest Louisiana and southwest 
Texas. Habitat suitability indices are designed for use with Habitat 
Evaluations Procedures previously developed by the US Fish and 
Wildlife Service. 


1776 (FWS/OBS—82/10.120) Habitat suitability index 
models: inland silverside. Weinstein, M.P. (Lawler, Matusky 
and Skelly Engineers, Pearl River, NY (USA)). Jul 1986. 
34p. NTIS, PC A03/MF AO1. File Number T186901812. 

A review and synthesis of existing information were used to 
develop a model for evaluating inland silverside habitat quality. 
The model is scaled to produce an index of habitat suitability be- 
tween 0 (unsuitable habitat) and 1.0 (optimal habitat) along the At- 


ERA-12/1/ 254 


lantic coast of the United States from Massachusetts to New Jersey. 
Habitat suitability index models are designed for use with the Habi- 
tat Evaluation Procedures previously developed by the US Fish 
and Wildlife Service. Guidelines for model application and tech- 
nique for measuring model variables are provided. 


1777 (FWS/OBS—82/10.121) Habitat suitability index 
models: northern pintail (Gulf Coast wintering). Howard, 
R.J.; Kantrud, H.A. (Fish and Wildlife Service, Slidell, LA 
(USA). National Wetlands Research Center; Fish and Wild- 
life Service, Jamestown, ND (USA). Northern Prairie Wild- 
life Research Center). Jul 1986. 24p. NTIS, PC A02/MF 
A01. File Number T187900054. 

A review and synthesis of existing information were used to 
develop a model for evaluatin wintering habitat quality for north- 
ern pintail (Anas acuta) along the Gulf of Mexico coast. The model 
is scaled to produce an index between 0 (unsuitable habitat) and 1.0 
(optimal habitat). Habitat suitability index models are designed for 
use with the Habitat Evaluation Procedures previously developed 
by the US Fish and Wildlife Service. Guidelines for model applica- 
tion and techniques for measuring model variables are provided. 


1778 (ORNL/TM—10024) Hierarchical approaches to 
the study of ecological process and Waterhouse, J.C.; 
Farrell, M.P.; DeAngelis, D.L. (Oak Ridge National Lab., 
TN (USA). Environmental Sciences Div.). Aug 1986. Con- 
tract AC05-840R21400. 162p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE86015978. 

An approach based on hierarchy theory is applied to prob- 
lems involving the relationships between levels of analysis in ecolo- 
gy. The first problem involves “emergence” - the inability to pre- 
dict the behavior of the whole from its parts. To analyze emer- 
gence, a hierarchical conceptual model is developed, which is then 
used to clarify several controversies involving emergence and to 
help assess the benefits and pitfalls of higher level analyses. If a tax- 
onomic hierarchy can be assumed to reflect a hierarchy of ecologi- 
cal similarity of species, then higher taxonomic levels may be useful 
in detecting larger scale ecological patterns. Patterns shown by spe- 
cific and generic level binary similarity coefficients are compared 
for chironomid species data from a polluted Ohio stream. The eco- 
logical similarity of congenerics is assessed using the trend in the 
species:genus ratio along the pollution gradient. A hierarchical ap- 
proach assumes that a hierarchy of pattern reflects a hierarchy of 
process. Simulation models of New England and Australian rocky 
intertidal communities were used to show how this assumption may 
be violated. The model results indicate that three characteristics of 
the Australian rocky intertidal community may allow small-scale 
“stochastic” processes to have larger scale effects than in the New 
England community. 
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ER ALSO TO CITATION(S) 44, 67, 90, 96, 600, 601, 602, 604, 948, 
1493, 1495, 1548, 1555, on 1726, 1728, 1729, 1735, 1778, an 2034, 2035, 
2036, 2039, 2041, 2042, 2043, 2063, 2064, 2065, 2066, 2067, 


1779 (AD-A—170408/9/XAB) Installation restoration 
program. Phase 2 - confirmation/quantification Stage 1 for 
Maxwell Air Force Base, Alabama. Final report, October 
1984-June 1986. Bonds, J.D.; Foster, G.K.; Hubbard, A.P.; 
Geden, M.J.; Park, M.T. (Environmental Science and Engi- 
neering, Inc., Gainesville, FL (USA)). 23 May 1986. 533p. 
NTIS, PC A23/MF A01. 

A Phase II, Stage 1 survey was conducted at Maxwell Air 
Force Base (MAFB), Ala., to confirm the existence of potential 
contaminants at former disposal and storage sites identified by a 
Phase I record search. Ten sites were investigated including six 
landfill or disposal areas, two fire-protection training areas, a drum- 
storage area, and surface-water-drainage areas. Geophysical surveys 
were conducted at four disposal areas, and 20 ground water moni- 
tor wells were installed. Surface waters, ground waters, and sedi- 
ments were sampled and analyzed for various screening parameters 
including total organic carbon, total organic halogens, phenols, oil 
and grease, pH, specific conductance, and total dissolved solids. 
The samples were also analyzed for specific parameters including 








cyanide, cadmium, chromium, copper, zinc, lead, selenium, silver, 
barium, mercury, arsenic, sulfate, nitrate, iron, endrin, lindane, 
methoxychlor, toxaphene, 2,4-dichlorophenoxyacetic acid, and 
2,4,5-trichlorophenoxyacetic acid. Results of the analysis indicate 
low-level contamination at several study sites. Additional testing is 
recommended to identify and quantify halogenated organic species 
and to further evaluate the extent of contamination of the shallow 


(CONF-841034—Vol.1, pp 565-574) Water qual- 
ity monitoring of Lake Balaton using LANDSAT MSS data. 
Shimoda, H.; Etaya, M.; Sakata, T.; Goda, L.; Stelczer, K. 
(Tokai Univ. Research & Information Center, Tokyo, 
Japan). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Water quality monitoring of Lake Balaton, Hungary was 
studied using LANDSAT MSS data. Ground truth measurements 
were done simultaneously with the data acquisition of MSS data 
and fourteen items of water qualities were measured on the lake. 
After certain preprocessing of MSS data, linear multi regression 
analyses were made between MSS data and ground truth data. Nine 
items among the water qualities showed correlations to the MSS 
data, especially transparency, chlorophyll-a, UV extinction and 
oxygen saturation showed sufficient and strong correlations. These 
four kinds of water quality patterns were clearly extracted. 


1781 (CONF-841034—Vol.2, pp 1141-1150) Use of 
remote sensing for the US Army Corps of 

program. McKim, H.L.; Klemas, V.; Gatto, L.W.; Merry, 
C.J. = Cold Region Research and Engineering Lab., 

Hanover, NH). 1984. NTIS, PC A99/MF AOI. File 
Waniver DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The objectives of this study were 1) to review the uses of 
existing remote sensing techniques for providing data in the Corps 
of Engineers dredging program, 2) to define promising new tech- 
niques for monitoring dredging operations, and 3) to recommend 
those techniques that should be used now and those to be devel- 
oped for future use. The uses for which remote sensing techniques 
were evaluated include: 1) channel surveys and engineering consid- 
erations, 2) monitoring of sediment drift and dispersion during 
dredging operations, 3) monitoring of water quality and suspended 
sediment concentration, 4) disposal site selection and monitoring of 
environmental effects at disposal sites, and 5) long-range dredged 
material disposal management strategies. 


1782 (ORNL/TM—9916) a regional water 
quality patterns and their relationships with terrestrial eco- 
systems and fish distributions. McDaniel, T.W.; Hunsaker, 
C.T.; Beauchamp, J.J. (Oak Ridge National Lab., TN 
(USA), Sep 1986. Contract AC05-840R21400. 72p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE87001616. 

Environmental Sciences Division Publication No. 2728. 

A multivariate statistical method for analyzing spatial pat- 
terns in regional water quality was developed using existing water 
quality data in the US Environmental Protection Agency’s 
STORET system. Regional patterns of terrestrial ecosystems have 
been described and mapped for various management and scientific 
purposes. Most of these methods ignored or placed little emphasis 
on the regional patterns in aquatic ecosystems even though they are 
bounded by the terrestrial systems and affected by their function- 
ing. The procedure we used examined geographical patterns for se- 
lected water quality variables in Kansas and Georgia. It was able to 
distinguish regions with water quality very different from average 
conditions (as in Georgia) but did not discriminate well between re- 
gions that did not have diverse conditions in water quality (as in 
Kansas). The observed regional water quality patterns were com- 
pared with terrestrial ecosystem patterns. In addition, fish distribu- 
tions were compared with regional patterns in water quality to de- 
termine if there was an association between them. In Georgia, 
water quality patterns were similar to ecosystem patterns and fish 
distributions, but correlation was not as good for the more homoge- 
neous landscape in Kansas. 
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(PB-—-86-222676/XAB) Biosorption/heavy metal 
ions from industrial/mining waste waters. Technical comple- 
tion report. Darnall, D. (New Mexico State Univ., Las 
Cruces (USA). Dept. of Chemistry). Jun 1986. 20p. NTIS, 
PC A02/MF AOl1. 

The interactions between algal biomass and various metal 
ions were investigated. For most of the ions examined, uptake is de- 
pendent upon pH, with cations bound most strongly above pH 4 
and complex anions bound most strongly at lower pH values. Heat 
treatment of the biomass was found to have little effect on binding 
capacity. As with other ion-exchange matrices, the extent of metal- 
ion removal is strongly influenced by the solution composition - in 
particular, the pressure of competing ligands. 


Guidelines. Final report, 
C.W.; Johnson, F.; Maestri, B. (Versar, Inc., Springfield, 


VA (USA)). Sep 1985. 175p. NTIS, PC A08/MF A01. 
The volume is the first in the four-volume report. The guide- 


lines are presented in three parts: general guidelines, general design 
principles; and practices intended for use wherever practicable 
without the necessity of identifying a specific problem. The guide- 
lines presented are relatively low-cost and can be incorporated into 
existing highway design procedures and maintenance programs. 
Design - are presented for designing four effective site- 
specific management measures: vegetative controls, detention 
basins, infiltration systems, and wetlands. Highway applications - 
are discussed for management measures (singly and in combination) 
to highway systems. 


(PB—86-226107/XAB) Management practices for 
mitigation of highway stormwater runoff pollution. Volume 2. 
Literature review. Final report, August 1982-February 1985. 
Burch, C.W.; Johnson, F.; Maestri, B. (Versar, Inc., Spring- 
field, VA (USA)). Jun 1985. 197p. NTIS, PC A09, /MF AOl. 

The volume is the second in the four-volume report. The 
volume presents the results of the review of published and unpub- 
lished literature, and interviews with State highway agencies, as the 
state-of-the-art for highway stormwater pollution control. Manage- 
ment practices were evaluated as to their pollutant removal effec- 
tiveness, design, physical characteristics, environmental consider- 
ations, cost, and overall applicability to highway runoff pollution 
control. 


1786 (PB—86-226115/XAB) Management practices for 
pone neg of highway stormwater runoff pollution. Volume 3. 

Research report. Final report, August 1982-February 1985. 
Maestri, B.; Johnson, F.; Burch, C.W.; Dawson, B.L. 
(Versar, Inc., Springfield, VA (USA)). "Jun 1985. 107p. 
NTIS, PC A06/MF AO1. 

The volume is the third in the four-volume report. The re- 
search identifies practical, effective, and implementable mitigation 
measures to reduce or eliminate the impacts from highway storm- 
water runoff. The volume documents the approach used to imple- 
ment the research program. A complete bibliography listing all 
identified references and trip reports describing interviews with 
State highway agency personnel are provided. 


1787 (PB—86-226123/XAB) Management practices for 
mitigation of highway stormwater runoff pollution. Volume 4. 
Executive summary. Final report, August 1982-February 
1985. Maestri, B.; Burch, C.W.; Johnson, F. (V 
Springfield, VA (USA)). Jun 1985. 14p. NTIS, PC A02/MF 
AOl. 

The volume is the fourth in the four-volume report. The 
document summarizes the purpose and objectives of the research 
and presents an overview of the results. 


(PB—86-227071/XAB) Preliminary survey report: 
control technology for brake lining at Northwest Local School 
District, Ohio. Cooper, T.C.; McGlothlin, J.D.; 
Godbey, F.W.; Sheehy, J.W.; O’Brien, D.M. (National Inst. 
for Occupa' tional Safety and Health, Cincinnati, OH 
(USA)). May 1986. 9p. NTIS, PC A02/MF AOl1. 
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A walk-through survey of control technology for reducing 
asbestos exposure during maintenance and repair of vehicular 
brakes was conducted at Northwest Local School District, Cincin- 
nati, Ohio in January, 1986. The primary method for controlling 
and collecting dust during brake servicing was a wet-washing tech- 
nique and good work practices, ensuring that exposure to hazard- 
ous physical or chemical agents was reduced or eliminated. Also 
available was an enclosed-type brake assembly cleaner designed to 
be connected to the shop air and a vacuum system. The brake as- 
sembly cleaner did not have a viewing port to examine the area 
being cleaned. The operator had to remove the unit to inspect the 
cleaned area potentially exposing himself to any dust remaining on 
the brake shoes or hub. The unit itself was a potential dust source 
as it was designed to fit 16-inch wheels and did not form a tight 
seal on the smaller 15-inch wheels of the newer buses. The authors 
conclude that the wet wash technique is an excellent method for 
controlling asbestos emissions during brake maintenance. The 
vacuum brake-assembly cleaner is inadequate and potentially haz- 
ardous. An in-depth survey of the wet technique is recommended. 


1789 (PB—86-227899/XAB) Sources and migration of 
highway runoff pollutants. Volume 1. Executive summary. 
Final report 1978-1982. Kobriger, N.P. (Rexnord, Inc., Mil- 
waukee, WI (USA). EnviroEnergy Technology Center). 
May 1984. 3ip. NTIS, PC A03/MF AO1. 

The report the first in the 4-volume report summarizes the 
research undertaken to identify the sources of highway pollutants, 
and to determine their deposition and accumulation within the 
highway system and subsequent removal from the highway system 
to the surrounding environment. The purpose of the research was 
to identify opportunities to practice pollution mitigation. Research 
efforts included a literature review and field monitoring activities to 
determine, and quantify wherever possible: sources of highway pol- 
lutants, atmospheric deposition and removal, saltation, highway sur- 
face loads, runoff quantity and quality, groundwater percolation, 
accumulation of pollutants in soil and vegetation and the variables 


which affect the process of pollutant deposition, accumulation and 
removal. 


1790 (PB—86-227907/XAB) Sources and migration of 
highway runoff pollutants. Volume 2. Methods. Final report, 
October 1977-December 1981. Kobriger, N.K.; Gupta, M.K. 
(Rexnord, Inc., Milwaukee, WI (USA). EnviroEnergy 
= Center). Feb 1984. 83p. NTIS, PC A05/MF 
Aol 

The document, the second in the volume report identifies 
the sources of highway pollutants, and determines their deposition 
and accumulation within the highway system and subsequent re- 
moval from the highway system to the surrounding environment. 
Included in the report are the details of monitoring site selection 
and field monitoring procedures. Data collected at four sites includ- 
ed atmospheric deposition and removal, saltation, highway surface 
loads, runoff quantity and quality, groundwater percolation, soil 
and vegetation, traffic characteristics, highway maintenance, clima- 
tological data and source investigative studies. 


1791 (PB—86-227915/XAB) Sources and migration of 
highway runoff pollutants. Volume 3. Research report. Final 
report 1978-1982. Kobriger, N.K.; Geinopolos, A. (Rexnord, 
Inc., Milwaukee, WI (USA). EnviroEnergy Technology 
Center). May 1984. 361p. NTIS, PC A16/MF AO1. 

The report constitutes Volume III of the series. The report 
contains the results of the literature search, analysis of the accumu- 
lated data, and the conclusions and recommendations formulated 
from the data analysis. 


1792 (PB—86-227923/XAB) Sources and migration of 
highway runoff pollutants. Volume 4. Appendix. Final draft 
report. Kobriger, N.K. (Rexnord, Inc., Milwaukee, WI 
(USA). EnviroEnergy Technology Center). Apr 1984. 130p. 
NTIS, PC A07/MF AO1. 

The document is the appendix to the research report and 
contains the detailed monitoring data for rainfall quality, paved and 
unpaved runoff quality, highway-surface loads, and surface load re- 
moval through highway sweeping. Data for a total solids mass bal- 
ance, including the deposition, accumulation, and removal process- 
es, are also presented. 


ERA-12/1/ 256 


1793 (PB—86-228103/XAB) Highway-maintenance im- 
pacts to water quality. Executive summary. Volume 1. Final 
report, September 1982-March 1985. Kramme, A.D. (Dalton- 
Dalton-Newport, Cleveland, OH (USA)). Mar 1985. 14p. 
NTIS, PC A02/MF AOl1. 

The report, Volume I in a four-volume series of reports, 
summarizes a research project involving impacts from highway- 
maintenance practices on water quality. Research efforts included 
(1) evaluating the impact potential of routine practices, (2) develop- 
ing assessment methods for specific practices, (3) identification of 
measures to mitigate impacts, and (4) conducting field studies to 
better define impacts from two common practices -- herbicide ap- 
plication and surface treatment (seal-coating). 


of selected highway-maintenance on water quality. 
Volume 2. Final report, September 1982-March 1985, 
Kramme, A.D.; Brosnan, T.M. (Dalton-Dalton-Newport, 


Cleveland, OH (USA)). Mar 1985. 7ip. NTIS, PC A04/MF 
Al. 


1794 (PB—86-228111/XAB) Investigations of impacts 
practices 


The report, Volume 2 in a four-volume series of reports, de- 
scribes a field-research program to determine water-quality impacts 
from two routine highway maintenance practices -- control of 
vegetation using herbicides and surface treatment (seal-coating) of 
asphaltic concrete pavements. It includes the details of monitoring 
site selection, precipitation and storm water runoff monitoring, per- 
formance of the above maintenance practices, and analysis of re- 
sults. Two sites were monitored in the herbicide study; one was 
treated with 2,4-D, the other with picloram. Chemical analyses and 
bioassays conducted on runoff samples generally indicate these 
practices do not impact water quality. 


1795 (PB—86-228129/XAB) Reference manual for as- 
sessing water-quality impacts from highway-maintenance prac- 
tices. Volume 3. Final report, 


: ith, 
Newport, Cleveland, OH (USA)). Mar 1985. 142p. NTIS, 
PC A07/MF AO1. 

The manual, Volume 3 in a four-volume series of reports re- 
lating to water-quality impacts of highway-maintenance practices, is 
designed to aid State highway officials, planners, and local officials 
in the preparation of environmental impact statements. Relevant en- 
vironmental legislation is briefly discussed. Each of the six mainte- 
nance practices considered to be the most significant is fully de- 
scribed in terms of its potential for causing water-quality impacts. 
Detailed methods are provided for predicting and assessing wheth- 
er impacts from each of the six practices may be significant. 


1796 (PB—86-228137/XAB) Guidelines manual for 
minimizing water-quality impacts from highway-maintenance 
practices. Volume 4. Final report, September 1982-March 
1985. Kramme, A.D.; Rolan, R.G.; Roth, L.B.; Everhart, 
B.F. (Dalton-Dalton-Newport, Cleveland, OH (USA)). Mar 
1985. 90p. NTIS, PC A0S/MF A011. 

The manual, Volume 4 in a four-volume series of reports re- 
lating to water-quality impacts of highway maintenance practices, 
provides practical guidance to highway-agency maintenance per- 
sonnel for minimizing impacts to water resources from maintenance 
practices while keeping highway agency costs at a minimum. The 
manual identifies those maintenance practices most commonly em- 
ployed by highway agencies throughout the United States and de- 
scribes each in terms of its potential for causing adverse impacts to 
water quality. Available mitigation measures for maintenance prac- 
tices with the potential to impact water quality are identified, and 
guidance is given for selecting the most cost-effective practices. 


1797 (PB—86-228194/XAB) Effects of highway runoff 
on receiving waters. Volume 1. Executive summary. Final 
draft report, October 1979-June 1985. Dupuis, T.V.; Ber- 
tram, P.; Meyer, J.; Smith, M.; Kobriger, N. (Rexnord, Inc., 
Milwaukee, WI (USA). EnviroEnergy Technology Center). 
Jun 1985. 3lp. NTIS, PC A03/MF AO1. 

The volume summarizes the research undertaken to deter- 
mine the effects of highway stormwater runoff on receiving waters. 
Included in the effort were one-year field studies at three sites and 


preparation of three user-oriented manuals: (1) a guidelines manual 
for conducting field studies of receiving water effects, (2) a proce- 
dural manual for use in writing NEPA documents, and (3) a re- 
source document which summarizes all existing information on re- 
ceiving-water effects. 


1798 (PB—86-228202/XAB) Effects of highway runoff 
on receiving waters. Volume 2. Research report. Final report, 
October 1979-August 1985. Dupuis, T.; Kaster, J.; Bertram, 
P.; Meyer, J.; Smith, M. (Rexnord, Inc., Milwaukee, WI 
(USA). EnviroEnergy Technology Center). Aug 1985. 
426p. NTIS, PC A19/MF AO1. 

Results of comprehensive field-monitoring programs at three 
sites for highway runoff are reported in the volume. One stream 
site (WI Hwy 15/Sugar Creek) and one lake site (1-94/Lower Ne- 
mahbin Lake) were located in Southeastern Wisconsin. The third 
site (I-85/Sevenmile Creek) was located in the Piedmont region of 
North Carolina. Monitoring at each site was conducted for one 
year. The scope of these programs included meteorological and hy- 
drological monitoring. The results of extensive bioassay testing are 
also included in the volume. Runoff samples from both urban and 
rural highways were used with a variety of test organisms. 


1799 (PB—86-228210/XAB) Effects of highway runoff 
on receiving waters. Volume 3. Resource document for envi- 
ronmental Final 


assessments. October 1979-March 
1985. Dupuis, T.V.; Kobriger, N.P.; Kreutzberger, W.K.; 
Trippi, V. (Rexnord, Inc., Milwaukee, WI (USA). Envir- 
oEnergy Technology Center). 30 Mar 1985. 155p. NTIS, 
PC A08/MF AO1. 

The resource document is intended to serve as a user tool to 
supplement the Procedural Guidelines Manual (Volume IV). State 
highway agencies can use these resources to more comprehensively 
address the effects of stormwater runoff in environmental docu- 
ments. The document provides a critical summary and review of 
the technical literature on hydrological, water quality, sediment, 
and biological impacts of runoff from operating highways. Major 
pollutant categories include oxygen - consuming materials, nutri- 
ents, bacteria, road salt, petroleum hydrocarbons, and metals. 


1800 (PB—86-228228/XAB) Effects of highway runoff 
on receiving waters. Volume 4. Procedural guidelines for envi- 
ronmental assessments. Final report. (Rexnord, Inc., Milwau- 
kee, WI (USA). EnviroEnergy Technology Center). Jul 
1985. 128p. NTIS, PC A07/MF AOl1. 

Contents include: Evaluation of potential impacts; Prediction 
of receiving-water effects; Strategies for mitigation of effects of 
stormwater runoff from operating highways; and Overview of 
impact assessment procedures. 


1801 (PB—86-228236/XAB) Effects of highway runoff 
on receiving waters. Volume 5. Guidelines for conducting field 
studies. Final report, 1979-1984. Dupuis, T.; Kreutzberger, 
W.; Kaster, J.; Harris, T. (Rexnord, Inc., Milwaukee, WI 
(USA). EnviroEnergy Technology Center). Mar 1985. 240p. 
NTIS, PC Al1/MF AO1. 

Guidelines for conducting comprehensive field-monitoring 
programs are provided in the volume. Included are detailed de- 
scriptions of site selection, planning aspects, station location, equip- 
ment installation and maintenance, sampling methodology, physi- 
cal/chemical analytical methods data analyses and glossary. All as- 
pects of field practices are covered for surface-water impact evalua- 
tion including hydrologic, chemical, sediment and biological com- 
ponents. 


1802 (PB—86-230059/XAB) Ozone disinfection and 
color removal in waste water. Final report. Gan, H.B. (Los 
Angeles County Sanitation Districts, Whittier, CA (USA)). 
Jul 1986. 103p. NTIS, PC A06/MF AO1. 

Various ozone contacting systems were evaluated. A sparger 
incorporated into a six-stage contacting system was found to be the 
most practical system. Over 80% ozone transfer efficiency was ob- 
tained in secondary effluent with an applied ozone dosage of 50 
mg/1. Despite efficient mass transfer with the system, an ozone con- 
sumption in excess of 50 mg/l was found to be necessary to accom- 
plish the disinfection goal of 2.2 MPN/100ml effluent. The color 
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goal of 10 units was achieved at an ozone dose of 10 mg/1. The use 
of carbon filtration prior to ozonation reduced the ozone dosage re- 
quired for adequate disinfection to as low as 1 mg/l. Pretreatment 
of the sand and carbon filters was also briefly investigated. 


1803 Contribution of proteins to the formation of triha- 
lomethanes on chlorination of natural waters. Scully, F.E. 
Jr.; Kravitz, R.; Howell, G.D.; Speed, M.A.; Arber, R.P. 
(Old Dominion Univ., Norfold, VA). pp 807-820 of Water 
chlorination: chemistry, environmental impact and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Oliver and Shindler and Hoehn et al. have recently reported 
that algae, both their biomass and their extracellular products, can 
be important sources of trihalomethane (THM) precursors. Because 
proteins are important intercellular components of all cells as well 
as extracellular by-products of algae cultures, algae growth and sea- 
sonal variations of THM production from chlorination seem to be 
related to the presence of proteins in some natural waters. The 
question of whether this relationship is direct or coincidental has 
been part of the rationale for the study described here. Because 
Morris et al. have demonstrated that several of the amino acids 
found in most proteins can produce chloroform in chlorinated 
water, a study was undertaken to evaluate the significance of pro- 
teins in the production of THMs in both natural and model water 
systems and to assess the effectiveness of current treatment methods 
for their removal. 


1804 Evolution of amino acids in water treatment plants 
and the effect of chlorination of amino acids. Le Cloirec, C.; 
Martin, G. (Laboratorie CNGE, Paris, France). pp 821-834 
of Water chlorination: chemistry, environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Numerous nitrogenous organic molecules may be found in 
surface waters used for drinking water treatment, including natural- 
ly occurring substances, agricultural products and industrial prod- 
ucts. In an extensive 1981 study carried out during production of 
drinking water in western France, the authors observed the produc- 
tion of various chemical families, especially amino acids. These 
small biologically important molecules, which are released in the 
environment by microorganisms and bacteria, are very water solu- 
ble and are found in concentrations of 2 to 400 ug/L. This chapter 
discusses the general findings of that study and specifically de- 
scribes and methods and results for the case of alanine production 
and reactions. 


1805 Characterization of the products from the reaction 
of hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine. Carl- 
son, R.M.; Lin, S. (Univ. of Minnesota, Duluth). pp 835-841 
of Water chlorination: chemistry, environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Since the initial identification of chloroform from disinfected 
drinking water, much effort has gone into identification of chloro- 
form precursors. For example, it was observed that 2,4-dihydroxy-, 
2,6-dihydroxy-, 3,5-dihydroxy-, and 2,4,6-trihydroxybenzoic acids 
were particularly well disposed to chloroform production; higher 
conversions occurred at increased pH and chlorine concentration. 
However, because the chlorine demand remains high for all the 
phenolic acids, it is not surprising that chloroproducts other than 
chloroform have been observed. It is well recognized that only a 
small portion of the chlorinated organic content has been identified, 
and efforts therefore continue to better evaluate the overall chemi- 
cal and biological consequences of chemical disinfection. The cur- 
rent study provides additional insight into the disinfection chemis- 
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- of hydroxybenzoic and hydroxycinnamic acids by comparing 
the reactions of chlorine with two commonly suggested disinfect- 
ants: chlorine dioxide and chloramine. 


1806 Formation of acidic trace organic by-products from 

nae of humic acids. Seeger, D.R.; Moore, L.A.; Ste- 

(Environmental Protection ency, Cincinnati, 

p 895873 of Water chlorination: chemistry, environ- 

OB impact and health effects. Volume 5. Jolley, R.L.; 

Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, 

V.A. (eds.). Chelsea, "ML Lewis Publishers, Inc. (1985). 
(CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

This study attempts to examine by-products resulting from 
the chlorination of humic substances at concentrations likely to be 
found in drinking water with the following goals in mind: (1) to 
develop methods suitable for isolating and identifying specific com- 
pounds from large volumes of water; (2) to qualitatively and quanti- 
tatively compare compounds found in chlorinated humic acid solu- 
tions to the corresponding nonchlorinated solutions; (3) to qualita- 
tively and quantitatively compare compounds formed from the 
chlorination of humic substances from different sources; and (4) to 
qualitatively compare the results of chlorinating humic acids at low 
concentration to those of other investigators using highly concen- 
trated humic acid solutions. 


1807 Nonpurgeable organohalide formation on chlorina- 
tion of algal extracellular material. Wachter, J.K.; Andel- 
man, J.B. (Univ. of Pittsburgh, PA). pp 875-893 of Water 
chlorination: chemistry, environmental impact and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 


USA (3 Jun 4 oe 

Research intensified to isolate and identify the precursors 
and by-products associated with chlorination reactions in water and 
wastewater systems. It has been shown that algal biomass and ex- 
tracellular products (ECP) can also generate chloroform upon 
chlorination. However, these studies have been limited to the detec- 
tion of purgeable organic halide (POX), including chloroform, from 
algal biomass and ECP and not the characterization and quantifica- 
tion of nonpurgeable organohalide (NPOX) compounds. The pur- 
pose of this investigation is to assess the NPOX-forming potential 
of algal ECP and to characterize the NPOX fraction formed under 
a variety of environmental conditions. The chlorine demand associ- 
ated with the generation of this NPOX will also be determined. 
Two green algae, Chlorella vulgaris and Chlorella pyrenoidosa, and 
a blue-green alga, Anabaena flos-aquae, were chosen in this study 
to generate ECP because of their widespread occurrence in water 
supplies. Because chlorophylla is a typical extracellular product of 
algae, it was included in the study as a model ECP. 


1808 Novel precursor of trihalomethanes. Cooper, W.J.; 
Kaganowicz, D.M. (Florida International Univ., Miami). pp 
895-906 of Water chlorination: chemistry, environmental 

REL and health effects. Volume 5. Jolley, R.L.; Bull, 
R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
(eds.). Chelsea, MI; Lewis Publishers, Inc. (1985). (CONF- 
MOT 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun —. 

It is well known that the use of chlorine during water treat- 
ment produces trihalomethanes (THMs) in the presence of natural 
aquatic humic substances. It is also known that there is considerable 
variability in the chemical nature of humic material and this varia- 
bility can give rise to different THM formation of potentials. The 
authors recent studies indicate that a-methylbenzylamine can act as 
a precursor for THMs. The overall mechanism can be divided into 
two series, the first producing acetophenone and the second, the 
classical haloform reaction, forming THMs and benzoic acid. They 
have studied the formation of THMs when aqueous solutions of a- 
methylbenzylamine (a-MBA) are chlorinated. This chapter dis- 
cusses the formation of the trihalomethanes as a function of the 
variables, bromide and pH at a chlorine (Cl,) to a-MBA mole ratio 
of 1.0. These results serve as a model for THM formation in natural 
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waters and may contribute to a better understanding of the effect of 
bromide in natural waters and the formation and distribution of tri- 
halomethanes. 


1809 Factors .—— Pane orn nll of pg Mo into 

brominated into brominated 

tion. Amy, G.L.; Chadik, P.A.; RA; Chowdhury, 2 ZK; Kine, King, 

P.H.; Cooper, w.J. (Univ. of Arizona, Tucson pp 907 

of Water chlorination: chemistry, pose Aion ee and 

health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 

W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel. 

sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 
From 5. water chlorination conference; Williamsburg, VA, 


USA (3 Jun 1984). 

Tri (THMs) are formed — the chlorination 
of waters containing humic substances and other precursor com- 
pounds. Although chloroform is most often the predominant THM 
species, brominated haloforms can occur in waters containing bro- 
mide ion through the oxidation of bromide to hypobromous acid 
(HOBr) by hypochlorous acid (HOCI). Thus, when waters contain- 
ing bromide are chlorinated, chlorinated and brominated THMs are 
formed. Variables that affect THM formation and speciation in- 
clude temperature, pH, chlorine dose, bromide ion concentration 
precursor source and concentration, and reaction time. The same 
variables may also influence the extent of conversion of inorganic 
bromide to organically bound bromine i into THMs 
(THM-Br). The authors objective in this chapter is to define the ef- 
fects of each of the variables mentioned on the formation of THM- 
Br and the related conversion of inorganic bromide to THM-Br, ex- 
pressed as percentage conversion [((THM-Br/Initial Br~) x 100]. It 
should be noted that bromine may be incorporated into organic 
compounds other than THMs; however, these other forms of or- 
ganic bromine are not included in THM-Br as defined herein. 


1810 Water chlorination: crossroad of uncertainties and 
decisions. Davis, W.P.; Roberts, M.H. Jr. (Environmental 
Protection Agency, Gulf Breezes, FL). pp 3-4 of Water 
chlorination: chemistry, environmental ao and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The chlorination of water is at the crossroads of the issues of 
health, quality of water resources, scientific uncertainties, and deci- 
sions to regulate or revise the authors theories and practices of ap- 
plication. In their current rush to decrease regulation per se, and to 
increase common consensus for mutual benefit, water chlorination 
stands out clearly as the proverbial horns of a dilemma. It is not an 
issue that the authors seek to minimize disease; healthy societies are 
those where potable water sources abound. It is not an issue that 
efficiency of power generation is equated with minimizing interfer- 
ing surface growth and deposits in heat exchangers. Few public 
spirited citizens argue against achieving the objective of swimma- 
ble, drinkable, or fishable water in their pond, streams, lakes, rivers, 
and bays. 


1811 uman pathogens, disinfection, and chlorine. Oli- 
vieri, V.P. ‘ane Hopkins Univ., Baltimore, MD). pp 5-18 
of Water chlorination: chemistry, " environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Despite the lack of attention, waterborne disease is alive and 
well in the US. Epidemics associated with drinking water, recre- 
ational water, and shellfish occur with alarming frequency. The 
outbreaks of disease can be attributed to situations where the aquat- 
ic environment was contaminated with the wastes of man. The in- 
tentional addition of a biocide in the water and wastewater treat- 
ment systems is still . Wastewater that does not receive 
terminal disinfection will load the streams, lakes, and coastal waters 
and place an additional stress on water-treatment facilities, bathing 
beaches, and shellfish harvesting waters. The disinfection of water 
prior to consumption and the maintenance of a disinfectant residual 








throughout the distribution system provide an effective barrier 
against the transmission of infectious disease. Chlorine is an effec- 
tive biocide that inactivates pathogenic bacteria, viruses, and proto- 
zoan cysts in properly designed and operated water and wastewater 
systems. Chlorination effectively reduces the numbers of disease- 
causing microorganisms in drinking water, such that the transmis- 
sion of disease is below the detection of currently available epide- 


on downstream water-treatment plants, recreational areas, and 
shellfish beds. The rationale for the chlorination of wastewater is as 
valid today as it was in the early part of the twentieth century. 


1812 Basic issues in water chlorination: a chemical per- 
spective. Jolley, R.L. pp 19-38 of Water chlorination: —_ 
istry, environmental impact and health effects. Volume 5 

Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA es Jun 1984). 

Although much progress has been made toward developing 
predictive models for chlorination dischargers, additional data are 
needed for reaction rates and mechanisms over a wider temperature 
range, especially for transformation and decomposition reactions of 
chlorine and chlorine-produced oxidants. Significant advances have 
also been made toward understanding the formation of trihalameth- 
ane (THM), chlorination of humic materials, and identification of 
chlorination products in cooling waters, paper industry effluents, 
and wastewaters; but, because of the vast number of chlorination 
products, much remains unknown in this area. Only very limited in- 
formation is available concerning products from water chlorination 
treatments of food materials; much research is needed. In summary, 
since the Asilomar Conference (1981) significant progress has oc- 
curred in the classical areas of the chemistry of water chlorination. 
There has been much less progress toward understanding the chem- 
istry underlying the toxicity of chlorine, CPO, and reaction prod- 
ucts. It is in the latter area that ultimate ecological (including man- 
kind) significance may lie. 


Chlorination of power plant cooling waters. Mat- 
(Electric Power Research Institute, Palo Alto, 
ca A). pp fs of Water chlorination: chemistry, environ- 
impact and health effects. Volume 5. Jolley, R.L.; 

Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, 
V.A. (eds.). Chelsea, ‘ML Lewis Publishers, Inc. (1985). 

(CONF-840657—). 
From 5. water chlorination conference; Williamsburg, VA, 

USA (3 Jun 1984). 

Criteria for defining optimum chlorination practices provide 
a format for considering questions about power plant atetaaton 
ci: Cheeta eoudeiteds to Uahias Seaman aahdi: Pascoe ean 4 
maintenance of efficient energy production and (2) maintenance of 
environmental quality. The first of these criteria can be subdivided 
into a biofouling control need and a biofouling control application. 
Current industry practice suggests that obtaining a variance to the 
2-h chlorination limit is difficult. Research on a macrofouling need 
or control application is therefore best directed toward develop- 
ment of alternatives to chlorine. Research on a microfouling con- 
trol need should be directed toward development of devices to 
measure microfouling levels rather than to prediction based on 
water quality. With such devices, control applications are probably 
best determined on a site-by-site basis. The second criterion can 
also be subdivided into effective exposure and biotic response, but 
risk assessment involves iteration between the two areas. An eval- 
uation of effluent concentrations, environmental persistence, direct 
toxicity levels, and bioaccumulation suggests that volatile haloor- 
ganics and nonvolatile hydrophilic haloorganics released from 
power plants will not result in environmental degradation. Nonvo- 
latile lipophilic haloorganics appear to be released at very low 
levels, but isolation, identification, and examination of structure/ac- 
tivity relationships will be required for further evaluation. Research 
on power plant chlorination should be focused on residual halo- 
gens. Efforts should be directed toward an examination of the oc- 
currence and toxicity of organic haloamines and toward the devel- 
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OE ee Sere enna ee 
species, exposures, and temperatures to predict safe halogen con- 
centrations in power plant effluents. 


1814 SS Se ae 2 
bie, P.M.; Miskimen, T.A.; 


utility perspective. Cum! 
Rice, J.K. (Duke Power Co., Fn an NC). pp 63-71 of 
Water chlorination: c! , environmental impact and 
health effects. Volume 5. oe R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
ae oe 

Three types of environmental hazards may be associated 

with power plant discharges of residual chlorine (excluded from 
consideration in this discussion are any environmental hazards that 
may be associated with accidents occurring during rail or truck 
transport of chlorine gas or liquid bleach, since these hazards are 
not specific to power plant chlorine use). The first is toxicity of re- 
sidual chlorine to humans through downstream intakes of drinking 
water. Because the residuals maintained at power plant condenser 
outfalls (less than 0.2 mg/L before dilution) are typically only 
about 2% of the 10-mg/L total chlorine residual that can be tolerat- 
ed in finished drinking water, this hazard appears to be minimal and 
will not be discussed further. A second type of hazard is the poten- 
tial effect of discharges of chlorinated organics formed during the 
chlorination of water containing organic substances. As will be 
shown later power plant chlorination is a very minor contributor to 
this risk, based on current data. A third type of hazard is the toxic 
effect of chlorine residuals on aquatic organisms in the receiving 
waters. Impacts on aquatic organisms are of concern in both fresh- 
and saltwater discharges. This chapter presents a discussion of the 
latter two types of hazard as they relate specifically to power plant 
cooling water discharges. Also described are the chlorination prac- 
tices of the steam-electric utility industry and the suggested manner 
in which the interactions of chlorinated cooling water discharges 
with receiving waters should be analyzed. 


1815 Conceptual approach to evaluate alternatives to 
chlorination for biofouling control. Fava, J.A.; Rue, W.J.; 
Chrostowski, P.; Ferris, J.S.; Plugge, H. (EA Engineering, 
Science, and Technology, Inc., Sparks, MD). pp 73-84 of 
Water chlorination: chemistry, environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Chlorine is the most commonly used chemical to control 
biofouling at power plants and to disinfect wastewater from sewage 
treatment plants. Chlorination is probably one of the most exten- 
sively studied chemical processes in the field of environmental 
chemistry. Potential negative impacts to both human health and 
aquatic communities have been identified or suggested, but the 
widespread use of chlorination continues. This chapter has two ob- 
jectives: (1) to conceptually evaluate the appropriateness of existing 
data for making management decisions; and (2) to identify elements 
of a conceptual framework, using existing and new data, which 
would allow for technically based environmental decisions on the 
use of chlorination or alternatives for biofouling control. 


1816 Microbiological risks associated with changes in 
drinking 


water disinfection Akin, E.W.; Hoff, J.C. 
(Environmental Protection Agency, Cincinnati, OH). pp 99- 
110 of Water chlorination: chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Since its first application in Jersey City in 1908, the chlorina- 
tion of drinking water to control microbiological contamination has 
become common practice in the US. Although not all community 
water supplies in this country are disinfected with chlorine or any 
other agency or process, it is a widely held expert opinion that they 
should be disinfected to reduce the risk of water-borne infectious 
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diseases. In fact, the disinfection committee of the American Water 
Works Association (AWWA) has stated that all public water sup- 
plies must be disinfected. The Office of Drinking Water of the En- 
vironmental Protection Agency (EPA) is now considering propos- 
ing a legal requirement for the application of water treatment proc- 
ess. Disinfection of this water has been practically synonymous 
with chlorination for the 77 years it has been practiced in this coun- 
try. Even with renewed interest in alternative disinfectants because 
of the chlorinated-organics health issue, there is strong economic 
and technical pressure to avoid the displacement of chlorine as the 
primary disinfectant in resolving this health concern. For this 
reason and because most of the microbiological disinfection data 
have been obtained with chlorine, this report will focus on chlorin- 
ation. 

































































1817 Risk assessment issues in evaluating the health ef- 
fects of alternate | means of drinking water disinfection. Bull, 
R.J.; McCabe, L.J. (Washington State Univ., Pullman). pp 
111-130 of Water chlorination: chemistry, environmental 
impact and health effects. Volume 5. Jolley, R.L.; Bull, 
R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
(eds.). Chelsea, MI; Lewis Publishers, Inc. (1985). (CONF- 
840657—). 









































From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

There are epidemiological associations between drinking 
water quality and the two leading causes of death in the US. In the 
case of cancer, the problem has been studied directly; in the case of 
cardiovascular mortality, one has to rely primarily on supposition. 
However, it must be recognized that data accumulated on animals 
in the past few years are consistent with the role of chlorine in the 
development of both diseases in the general population. There will 
be some risk associated with any alternative means to chlorination 
for the disinfection of drinking water. The risks projected for a 
contribution to these diseases by chlorinated drinking water are suf- 
ficiently high to warrant a continued research effort to map out a 
course of least risk. Conversely, the risks associated with chlorine 
are still small enough so that there is no reason to institute changes 
in a disinfection practice (except where there is clear violation of a 
particular drinking water standard) that involves the use of alterna- 
tives for which little information exists concerning the health haz- 
ards that may be associated with their use. The authors need to 
take the time to accumulate the necessary health effects information 
before regulatory decisions are made that are not easy to reverse. 












































1818 Case-control study of colon cancer and water 
chlorination in North Carolina. Cragle, D.L.; Shy, C.M.; 
Struba, R.J.; Siff, E.J. (Oak Ridge Associated Universities, 
TN). pp 153-159 of Water chlorination: chemistry, environ- 
mental impact and health effects. Volume 5. Jolley, R.L.; 
Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, 
V.A. (eds.). Chelsea, ML Lewis Publishers, Inc. (1985). 
(CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Ecologic studies of water chlorination and cancer occur- 
rence in a number of different populations have shown elevated 
rates of colon or rectal cancer mortality associated with surface or 
chlorinated water supplies. These consistent observations strengthen 
the probability that a real association exists; however, they fall 
short of establishing a causal relationship due to the inherent draw- 
backs of the ecological approach. Case-control studies have pro- 
duced small but significant odds ratios for the association between 
colon cancer and water chlorination. These case-control studies 
used the place of last residence which was listed on the death cer- 
tificate, to assign the exposure variable; therefore, water type used 
at the home at the time of death was the only measure of exposure 
available. The purpose of this study was to investigate the relation- 
ship between colon cancer and water chlorination using incident 
cases of colon cancer and measuring exposure through 25-year resi- 
dence histories obtained during interviews with the study subjects. 
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1819 Reactions of chlorine in drinking water, with 


humic acids and in vivo. Kopfler, F.C.; Rin d, H.P.; 
Coleman, W.E.; Meier, J.R. (Environmen’ Protection 
Agency, Cincinnati, OH). pp 161-173 of Water chlorination: 
chemistry, environmental impact and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Recent studies have demonstrated that the chlorination of 
both fulvic and humic acids results in the formation of direct-acting 
mutagenic chemicals. The similarity of mutagenic compounds iden- 
tified in chlorinated drinking water and in these chlorinated solu- 
tions of humic materials suggests that the reaction of chlorine with 
natural aquatic humic material is a likely source of mutagen forma- 
tion in drinking water. This chapter describes the authors work to 
date on the characterization and identification of reaction products 
resulting from the chlorination of humic material. Additional stud- 
ies were conducted to determine the potential for in vivo formation 
of halogenated or oxidized derivatives of endogenous organic mate- 
rial resulting from the ingestion of residual chlorine in potable 
water. Gas chromatography/mass spectrometry (GC/MS) analyses 
of extracts of stomach contents and plasma, taken from fasted and 
nonfasted Sprague-Dawley rats dosed with NaOCl by gavage, dem- 
onstrated the in vivo formation of di- and trichloroacetic acids. 
Chloroform was identified in the stomach contents of the fasted and 
nonfasted animals dosed with NaOCl but was not detected in the 
control groups. 


1820 Mu carcinogenic properties of drinking 
water. Kool, H.J.; van Kreijl, C.F.; Hrubec, J. (National In- 
stitute for Water Supply, Leidschendam, Netherlands). pp 
187-205 of Water chlorination: chemistry, environmental 
impact and health effects. Volume 5. Jolley, R.L.; Bull, 
R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
pee — MI; Lewis Publishers, Inc. (1985). (CONF- 

7—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

In this chapter results of oxidation treatments with chlorine, 
ozone, chlorine dioxide, and ultraviolet (UV), with respect to their 
effects on activity (Ames test) in drinking water supplies are re- 
viewed. In addition, the authors present the preliminary results of a 
pilot plant study on the effects of chlorine and chlorine dioxide on 
mutagenicity. Furthermore, results of several carcinogenicity stud- 
ies performed with organic drinking water concentrates are dis- 
cussed in relation to the results of a Dutch carcinogenicity study 
with mutagenic drinking water concentrates. 


1821 Mutagenic properties of drinking water disinfect- 
ants and by-products. Meier, J.R.; Bull, R.J. (Environmental 
Protection Agency, Cincinnati, OH). pp vp of Water chlor- 
ination: chemistry, environmental impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The authors laboratory has been exploring the use of humic 
acid for studying the mutagenic and carcinogenic properties of dis- 
infection by-products. This chapter extends their findings on the 
mutagenic properties of chlorinated humic acids in the Ames test; it 
includes results from studies on the ability of chlorinated and 
nonchlorinated humic acids to induce sister chromatid exchange 
(SCE) in vitro and to produce spermhead abnormalities and mi- 
cronuclei in bone marrow in mice in vivo. Since disinfectant chemi- 
cals are generally added at levels sufficient to produce disinfectant 
residual during distribution, the concern over potential health risks 
arising form the use of disinfectants may extend to the disinfectants 
themselves or to by-products formed in vivo. This idea is supported 
by results in bacterial assays which suggest that chlorine and mon- 
ochloramine are capable of inducing DNA damage and causing mu- 
tation. Because of these findings, tests have been conducied on the 
mutagenic potential of various disinfectants in vivo by examining 
chromosomal damage in bone marrow and spermhead abnormalities 








in mice. The results of these tests are summarized here. Studies are 
also being conducted on the toxicological properties of drinking 
water samples prepared using alternative techniques for disinfection 
and post-disinfection treatment. Preliminary results on the mutagen- 
ic activities of these samples are discussed. 


Carcinogenic activity of haloacetonitrile and haloa- 
ctiees dudbaninas trie anaes ik nk tain, Ge R.J.; 
Robinson, M. ashin, State Univ., Pullman). pp 221- 


227 of Water chlorination: chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 
From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 
Chlorinated 


and brominated acetonitrile and acetone deriva- 
tives have been shown to be produced as a result of the chlorina- 
tion of drinking water or humic acids. Haloacetonitriles have also 
been observed in the stomach contents of rats treated with aqueous 
solutions of chlorine and result from reactions of chlorine with cer- 
tain amino acids. Because there have been a number of studies that 
associate the incidence of certain cancers with the chlorination of 
drinking water, it is important to assess the carcinogenic properties 
of products of chlorination. The intent of this chapter is to review 
the evidence that haloacetonitrile and haloacetone derivatives that 
have been identified as by-products of chlorination possess biologi- 
cal properties that are associated with chemical carcinogens. 


1823 Relationship between metabolism of haloacetoni- 
triles and chloroform and their carcinogenic activity. Pereira, 
M.A.; Daniel, F.B.; Lin, E.L.C. (Environmental Protection 
Agency, Cincinnati, OH). pp 229-236 of Water chlorination: 
chemistry, environmental by oe and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The chlorination of drinking water results in the formation 
of low-molecular-weight by-products including halogenated ace- 
tronitriles and trihalomethanes. Dihaloacetonitriles have been found 
in chlorinated drinking water at a concentration of 0.3 to 8.1 ppb. 
Haloacetonitriles are direct-acting alkylating agents that bind the 
dye, p-nitrobeynzyl-pyridine, and are direct-acting mutagens in Sal- 
monella typhimurium. Several haloacetonitriles induced tumors 
when applied to the skin of Sencar mice. Thus, haloacetonitriles 
would appear to possess carcinogenic activity. Chloroform a triha- 
lomethane found in chlorinated drinking water, has been shown (in 
a long-term bioassay), to cause liver tumors in B6C3F1 mice and 
kidney tumors in Osborne-Mendel rats. In this chapter, the authors 
summarize results on the possible mechanisms of the apparent car- 
cinogenicity of haloacetonitriles and chloroform, especially as relat- 
ed to their metabolism. 


1824 Mutagenicity produced by aqueous chlorination of 
tyrosine. Rapson, W.H.; Isacovics, B.; Johnson, C.I. (Univ. 
of Toronto, Ontario). pp 237-249 of Water chlorination: 
chemistry, environmental impact and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Many municipal potable water supplies disinfected with 
chlorine contain mutagens. It may be assumed that any phenols, 
lignin or lignin fragments, or humic acids contained in the water 
being chlorinated will produce mutagens. It occurred to the authors 
that any amino acids or peptides or proteins that contain phenolic 
groups are also likely to produce mutagens on chlorination in dilute 
aqueous solution. Payne and Rahimtula reported in 1981 that aque- 
ous chlorination of tyrosine did not produce a positive response in 
the Ames test for mutagenicity. In 1982, the authors found that ty- 
rosine produced substantially higher and more stable mutagenicity 
by the Ames test on chlorination at pH 2 than the same molar con- 
centration of acetovanillone. They also found that tyrosine chlorin- 
ated at pH 7 produced some stable mutagenicity, whereas kraft 
pulp and lignin model compounds produced little or no mutagenic- 
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ity on chlorination at pH 7. This means that tyrosine in water or in 
sewage plant effluent would produce more mutagens than an equiv- 
alent concentration of lignin or lignin-derived compounds. 3,5-di- 
bromotyrosine, 3,5-diiodotyrosine, and thyroxine, which are related 
to tyrosine, produced mutagens on chlorination. Tryptophane and 
phenylalanine also produced mutagens, but much less per mol of 
amino acid than tyrosine. Chlorination of glycine and glutamic acid 
produced no mutagens detectable by the Ames TA100 test. 


Identification of carcinogens by measurements of 
cell-mediated immunity v. antitumor immunity in rats to halo- 
gen-containing ic compounds. Stevens, R.H.; Cole, 
D.A.; Lindholm, P. re Liu, P.T.; Gourlay, M.L.; "Cheng, 
H.F. (Univ. of lowa, Iowa City). p 251-264 of Water 
chlorination: chemistry, environmental impact and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

While the pollution of drinking water may contribute to the 
incidence of cancer, before any reasonable step can be taken to 
reduce such a risk, usable tests must be available to identify the par- 
ticular carcinogenic contaminants in question. Characteristics for 
such an ideal test are that it should be rapid, easily performed, inex- 
pensive, and most importantly, capable of distinguishing not only 
carcinogens that act via genetics but also those expressing their ef- 
fects through epigenetic mechanistic steps. An ideal test should also 
be capable of detecting cocarcinogens as well as cancer-promoting 
agents. The authors approach in the development of such an inex- 
pensive short-term whole-animal bioassay has been to evaluate anti- 
tumor immune responses that are induced following the exposure to 
a carcinogenic substance. The concept has been based on the idea 
that such a substance will result in the formation cells that have 
unique properties that will be recognized as being foreign to the 
host’s immune system. Therefore, following such an exposure meas- 
urable antitumor cell-mediated immune responses will shortly de- 
velop. By evaluating such induced immune responses, the authors 
believe that it should be possible to identify, in this indirect fashion, 
those substances that are capable of inducing foreign-like cells (i.e., 
carcinogens). In this study, the authors have evaluated several halo- 
gen-containing organic compounds, and the results suggest that 
such measurements may serve as a useful basis for developing a bio- 
logical analysis for carcinogens existing in drinking water. 


Pharmacokinetics of chlorine obtained from chlo- 
be dioxide, chlorine, chloramine, and chloride. Abdel- 
Rahman, M.S. (Univ. of Medicine and Dentistry of New 
Jersey, Newark). pp 281-293 of Water chlorination: chemis- 
try, environmental impact and health effects. Volume 5. 
Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Epidemiological studies have demonstrated statistical asso- 
ciations between increased cancer mortality and the practice of 
chlorination of drinking water. One of the most attractive alterna- 
tives is to substitute disinfection methods that do not promote the 
formation of chlorinated by-products. Studies were conducted to 
provide information on the pharmacokinetics of chlorine obtained 
from chlorine dioxide, chlorine, chloramine, and chloride com- 
pounds. Also, the mechanism of CHCls formation by HOC! and its 
inhibition by ClO2 in the presence of HOC! was studied. 


1827 Toxicological evaluation of selected chlorinated 
phenols. Borzelleca, J.F.; Condie, L.W.; Hayes, J.R. (Medi- 
cal College of Richmond, VA). pp 331- -343 of Water chlor- 
ination: chemistry, penne A impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, VA. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Chlorinated phenols (CPs) have been used as chemical inter- 
mediates in the manufacture of many products. Some have been 
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used as antiseptics since 1893, whereas others are used as fungicides 
and preservatives in nonfood items. The ES Environmental Protec- 
tion Agency (EPA) and other regulatory bodies and organizations 
involved with the safety of drinking water are interested in these 
compounds because they are sometimes found in finished water and 
because there is a relative paucity of toxicological data concerning 
them. They do not appear to be a severe problem in drinking water 
for a number of reasons: (1) organoleptic properties, which affect 
the taste of water and intake, would be self-limiting; (2) the limited 
solubility of some of these compounds in water; and (3) available 
toxicological data, which suggest that they generally are not highly 
toxic. The CPs are formed from the breakdown of chlorobenzenes 
and from the chlorination of water containing phenol. The presence 
of CPs in water is often the cause of its medicinal odor and taste. 
In conjunction with the EPA, selected literature was reviewed and 
a series of investigations were conducted to evaluate the acute and 
subchronic toxicity of a selected number of CPs in mice and rats. 
The physical and chemical characteristics of a series of CPs and 
those investigated in the authors study are listed. 


1828 Target organ effects of disinfectants and their by- 
products. Condie, L.W.; Bercz, J.P. (Environmental Protec- 
tion Agency, Cincinnati, OH). pp 345-353 of Water chlorin- 
ation: chemistry, environmental impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Concern about the potential adverse health effects of disin- 
fectant by-products has been increased by the recent scientific rec- 
ognition of mutagenic activity exhibited by the uncharacterized or- 
ganic compounds. Direct support for the hypothesis that mutagenic 
chlorination by-products result from the reaction of chlorine with 
humic materials present in source water has been documented re- 
cently. However, little is known about nonmutagenic target organ 
toxicities of chlorinated humic substances. This chapter presents 
data that summarize recent findings on subchronic toxicology stud- 
ies with chlorinated and nonchlorinated humic acids. 


1829 Effects of chlorine dioxide on neurobehavioral de- 
velopment of rats. Taylor, D.H.; Pfohl, R.J. (Miami Univ., 
Oxford, OH). pp 355-364 of Water chlorination: chemistry, 
environmental impact and health effects. Volume 5. Jolley, 
R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; 
Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publishers, Inc. 
(1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

e production of carcinogenic trihalomethanes in drinking 
water disinfected with chlorine is cause for concern and has led to 
a search for an alternative drinking water disinfectant. One such al- 
ternative is chlorine dioxide (ClO2). The potential toxicity of ClO. 
and its metabolites (chlorate and chlorite ions) is therefore of inter- 
est from a human health perspective. Since ClO. appears to exert 
an antithyroid effect, and since thyroid function is intimately in- 
volved with the control of neurobehavioral development, the cur- 
rent study was designed to evaluate the effects of ClO. exposure on 
selected behavioral and brain growth processes. In particular, the 
authors report here the effects of ClO. exposure on the develop- 
ment of locomotor activity and exploratory behavior, and on the 
cell numbers and densities in the cerebellum and forebrain of rats. 


1830 Effects of chlorinated drinking water on myocardi- 
al structure and functions in pigeons and rabbits. Revis, 
N.W.; Osborne, T.R.; Holdsworth, G.; McCauley, P. (Oak 
Ridge Research Institute, TN). pp 365-374 of Water chlor- 
ination: chemistry, environmental impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF- 840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Chlorination of foods and drinking water has been associated 
with the formation of a variety of toxic compounds, which may in- 
clude chlorinated nucleic acids, amino acids, lipids, and other or- 
ganic compounds. Several chlorinated nucleic acids are mutagens, 














ERA-12/1/ 262 


whereas compounds such as trihalomethanes are hepatotoxins. 
Chlorine reacts with the double bond in fatty acids and cholesterol 
producing chlorinated derivatives. These derivatives are absorbed 
from the gastrointestinal tract and metabolized by a variety of 
organs. Significant increases in heart weight occur in rats given 
chlorinated fatty acids. Furthermore, the authors observed hyper- 
cholesterolemia in pigeons and rabbits exposed to chlorinated 
water. Collectively these results suggest that chlorine or chlorina- 
tion by-products may adversely affect the cardiovascular system 
through the well-known association of plasma cholesterol levels 
with the onset of atherosclerosis and of cardiac hypertrophy with 
hypertension. The present studies were performed to further ex- 
plore this suggestion. Specific research objectives were to deter- 
mine the effect of chlorinated water on blood pressure and on the 
contractility and morphology of the heart. 


1831 Aquatic models and tumor induction. Kraybill, 
H.F. (National Cancer Institute, Rockville, MD). pp 375 of 
Water chlorination: chemistry, environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Contamination of the aquatic environment has produced a 
wide spectrum of biological effects of fauna, especially aquatic ani- 
mals organisms. While such adverse biological effects oy been 
recognized for some time, as exemplified in several episodes of fish 
kills in rivers and waterways, it is only in more recent years that 
attention has focused on certain disease states such as an epizootic 
of fish tumors. Perhaps an increase in irresponsible pollution over 
the years has reached, in some cases, the saturation point wherein 
aquatic animals exist in an environment where they become mori- 
bund. Because these aquatic animals are food sources or are in the 
food chain, the ultimate question develops as to what the epidemio- 
logical consequences may be from continuous human consumption 
of seafoods that are reflective of inorganic-organic contaminants 
that evoked neoplasia in these marine animals. Some human popula- 
tion groups such as sports fishermen, who may receive continuous 
insults from consumption of such fish, may be at risk. Some gener- 
alizations have been made regarding the need for epidemiological 
studies in this area to search for any association with human neo- 
plastic disease. The extensive experimental studies on fish tumori- 
genesis have demonstrated that fish, shellfish, fish cultures, and fish 
embryos may now be suitable models or techniques for carcino- 
genesis bioassays. As difficult as it may be for the traditional expo- 
nents for rodent bioassays, there is unequivocal evidence that aquat- 
ic animal model may take their place alongside mammalian models 
in the testing and evaluation of environmental chemicals for their 
carcinogenic properties and/or potency. 


Occurrence of hepatic neoplasms and other lesions 
we bottom-dwelling fish and relationship to pollution in Puget 
Sound, Washington. Malins, D.C.; McCain, B.B.; Krahn, 
M.M.; Myers, M.S.; Stein, JE; Roubal, WT. Brown, 
D.W.; Varanasi, U.; Hodgins, H.O.; Chan, S.L. (National 
Oceanic and Atmospheric ‘Administration, Seattle, WA). pp 
399-414 of Water chlorination: chemistry, environmental 
impact and health effects. Volume 5. Jolley, R.L.; Bull, 
R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
oI MI; Lewis Publishers, Inc. (1985). (CONF- 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Several recent reports have described high prevalences of 
neoplasms in bottom-dwelling fish found in polluted waters of the 
US. In each instance, anthropogenic chemicals have been implicat- 
ed in the pathogenesis of the observed neoplastic disorders, but as 
yet there is only limited evidence concerning their etiologies. In 
this chapter the authors review their findings about the nature and 
prevalence of liver neoplasms in certain species of bottom-dwelling 
marine fishes, and discuss existing information concerning possible 
causative factors. Attention is focused on Puget Sound pollution re- 
search, involving three common species of demersal fish: English 
sole (Parophrys vetulus), rock sole (Lepidopsetta bilineata), and Pa- 
cific staghorn sculpin (Leptocottus armatus). The organs of these 
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fish containing the greatest number of lesions of all types were the 
liver, kidney, and gills. Some lesions were associated with parasites 
or microorganisms, but other lesions had no such apparent associa- 
tion and were thus classified as idiopathic. Idiopathic lesions (four 
major histopathological classifications) were found most frequently 
in the liver where neoplasms constituted one of the four major 
types. The neoplasms were further classified as hepatocellular (min- 
imum deviation basophilic nodule, liver cell adenoma, hepatocellu- 
lar carcinoma), cholangiocellular (cholangioma, cholangiocellular 
carcinoma), and mesenchymal (hemangioma, fibroma). 


1833 Black bullhead: an indicator of the presence of 
chemical carcinogens. Grizzle, J.M. (Auburn Univ., AL). pp 
pewone na of Water chlorination: chemistry, environmental 

t and health effects. Volume 5. Jolley, R.L.; Bull, 
RJ. ; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
(eds. — MI; Lewis Publishers, Inc. (1985). (CONF- 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The presence of a chemical carcinogen in the chlorinated ef- 
fluent entering the final oxidation pond of the south Tuskegee, Ala- 
bama, wastewater treatment plant was first suspected because black 
bullheads, Ictalurus melas, in this pond had a 73% prevalence of 
oral papillomas and indications of mixed function oxidase (MFO) 
induction. Although papillomas are a common type of fish neo- 
plasm, those in this case were distinctive because of the high preva- 
lence and because most were located in the oral fornices rather 
than in variable locations. The enzyme induction and high preva- 
lance of papillomas in black bullheads from the final oxidation pond 
receiving chlorinated wastewater (no tumors or enzyme induction 
were found in fish from unpolluted ponds nearby) suggested that 
the tumors were related to the effluent entering the pond. Howev- 
er, analysis of water and sediment from the pond did not indicate 
the presence of toxicants considered capable of causing the papillo- 
mas. Several approaches, in addition to chemical analysis of the 
water, were used to study the cause of the papillomas on black 
bullheads in the wastewater pond. Studies were conducted with 
both caged fish in controlled experiments and fish free in the pond. 
This chapter summarizes the oncology at this wastewater treatment 
facility and illustrates the usefulness of field studies with black bull- 
heads and other fish species for detecting carcinogens. 


1834 Interactions of chlorine-produced oxidants, salini- 
ty, and a protistan parasite in affecting lethal and sublethal 
physiological effects in the eastern or American oyster. Scott, 
G.L; Oswald, E.O.; Sammons, T.L.,; —— D.S.; Mid- 
daugh, D.P. (Univ. of South Carolina, Columbia). pp 463- 
480 of Water chlorination: chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 
From 5. watei chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 
It has been determined that the discharge of chlorine into es- 
tuarine habitats may have an adverse effect on the organisms living 
there. Experiments were performed to investigate the interactions 
of chlorination exposure and salinity in affecting lethal and suble- 
thal responses in oysters, Cressostrea virginica, infected with the 
protistan parasite, Perkinsus marinus. Results of this study indicated 
the significant interactive effects of salinity and chlorine-produced 
oxidants on oyster mortalities resulting from P. marinus infection. 


Response of Sheep | Alberta, macroinverte- 
discharge 


brate communities to of chlorinated municipal 
sewage effluent. Osborne, L.L. (Univ. of Illinois at Urbana- 
Champaign, Urbana). pp 481-492 of Water chlorination: 
chemistry, environmental impact and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 


USA (3 Jun -_ 

A relatively large body of evidence now exists which indi- 
cates that different invertebrate species exhibit varying degrees of 
sensitivity to chlorinated effluents, and that temperature profoundly 
affects the acute and chronic toxicity of chlorine. The authors 
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knowledge of invertebrate community responses to the combined 
effects of chlorinated effluents and temperature is based primarily 
on laboratory investigations using either single- or multiple-species 
tests, supplemented by a limited number of field investigations. 
Most field studies have been in either marine or lentic systems. This 
study was designed to assess the combined effects of chlorinated 
municipal sewage and thermal discharges on the structure and com- 
position of the aquatic macroinvertebrate communities of the Sheep 
River. The results of this study demonstrate that chlorination of the 
Turner Valley municipal effluent significantly reduced the structure 
of downstream macroinvertebrate communities and increased the 
extent of the stream impacted by the discharge of unchlorinated 
sewage. No significant effects of the chlorinated municipal wastes 
were detected 1.5-km downstream after the effluent was completely 
mixed and diluted with river water. It is suggested that small ef- 
fluents that constitute less than 0.5% of the total daily river dis- 
charge be mixed as rapidly as possible to reduce the area of stream 
impact. 


1836 Comparison of acute toxicity and avoidance re- 
sponses of Atlantic silverside and white perch to chlorinated 
estuarine waters. Fava, J.A.; Meldrim, J.W. (EA Engineer- 
ing, Science and Technology, Inc., Sparks, MD). pp 493- 
508 of Water chlorination: chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Many power plants and other industrial water users elimi- 
nate or reduce biofouling by using chlorine as a biocide. With in- 
creased use of estuarine waters for cooling, the environmental 
impact of chlorinated estuarine water has caused growing concern. 
The impact is not simply a function of the amount of chlorine used. 
Estuaries are dynamic environments in which variable such as salin- 
ity, oxygen, pH, and light interact interact with chlorinated estua- 
rine waters. Also, the use of estuaries by organisms varies from one 
season to another. This research had four objectives: (1) to further 
investigate the effects of chemical form on avoidance responses of 
Atlantic silverside and white perch; (2) to investigate the effects of 
chemical form and various environmental factors on the toxicity of 
Atlantic silverside and white perch; (3) to compare the avoidance 
and toxicity responses of the two species; and (4) to present a criti- 
cal discussion on the potential use of avoidance responses as part of 
an impact assessment associated with chlorinated estuarine waters 
released by industrial facilities. 


1837 Depression of larval growth and metamorphosis of 
oysters exposed to chlorinated sewage. Roberts, M.H. Jr.; 
Casey, B.B. (Virginia Institute of Marine Science, Glouces- 
ter Point). pp 509-520 of Water chlorination: chemistry, en- 
vienaanenil tah pact and health effects. Volume 5. a 
R.L.; Bull, R.J.; oan W.P.; Katz, S.; Roberts, M.H. J 
Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publishers, in 
(1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Chlorine is widely used to disinfect sewage plant effluents 
and to control fouling organisms in power plants. Sewage effluents 
in Virginia are generally chlorinated to a 2 mg/L total residual 
chlorine (TRC) after 30 min contact time. Oxidant residues in 
excess of this concentration result in a receiving water that is po- 
tentially toxic to fishes, oyster larvae, and other aquatic organisms. 
Dramatic declines in spatfall on the oyster seed beds in the James 
River have been documented since the early 1960s. Various expla- 
nations have been proposed for the decline in oyster spatfall, in- 
cluding a decline in brood stocks resulting from the MSX epidemic 
(an Apicomplexan disease of oysters) beginning in the late 1950s. It 
is reasonable, however, to ask whether chlorinated sewage has af- 
fected the rate of spatfall. The reported lethal concentrations for 
early larval stages cited above are unlikely to occur except in close 
proximity to an outfall chlorinating at 2 mg/L. However, this does 
not preclude possible inhibition of settlement or disruption of larval 
metamorphosis at CPO concentrations well below the LCso for 
early-stage larvae. The objectives of the present study were to de- 
termine (1) whether chlorinated sewage diluted with estuarine 
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water would affect spatfall of oyster larvae exposed just prior to 
setting, and (2) whether dechlorination of sewage prior to dilution 
with estuarine water would change the observed toxicity. 


1838 Effect of selected chlorine-produced oxidants on 
oysters larvae. Stewart, M.E.; Blogoslawski, W. (Hospital of 
Saint Raphael, New Haven, CT). 521-532 of Water 
chlorination: chemistry, environmental impact and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Since 1919, development of the New Haven Harbor into a 
major port has subjected the waters to problems attendant to heavi- 
ly populated shipping centers. The oyster industry declined accord- 
ingly until approximately 10 years ago when efforts to reduce pol- 
lution in the harbor began. The East Shore Water Pollution Abate- 
ment Facility, opened in 1979, is viewed as a step toward further 
improvement of water quality in the harbor. The installation uses 
sodium hypochlorite in a secondary treatment process, discharging 
chlorine-treated effluent into the harbor. Many data indicate that 
exposure of the larvae of C rassostrea virginica to chlorinated sea- 
water produces an increase in larval mortality. Early toxicity stud- 
ies assumed that chlorine itself was responsible for the mortality ob- 
served. It is now recognized that adverse larval effects may also be 
ascribed to by-products resulting from the interactions of chlorine 
and medium to which it applied. The waters from the East Shore 
Facility are rich in organic amines, amino acids, and ammonia. 
Screening of harbor water indicates that monochloramine and dich- 
loramine are the dominant chlorine-produced products to be found 
in effluent from that wastewater treatment plant. In June 1980, a 
field and laboratory study that examined the concentration of free 
chlorine and the chloramines in New Haven Harbor was combined 
with a study to determine the effect of these oxidants on the larvae 
of C. virginica. This work, continued in 1981 and 1982, is present- 
ed. 


1839 Delayed effects of chlorine on early life stages of 
the mayfly. Murray, S.A.; Tennessen, K.J.; Laborde, S.M. 
(Tennessee Valley Authority, Muscle Shoals, AL). pp 533- 
539 of Water chlorination: chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Chlorination is one method used to control biofouling in 
power plants. The introduction of chlorine into receiving waters, 
however, may be harmful to some organisms. Mayflies, an impor- 
tant fish food, are one of the affected organisms, although chlorine 
tolerances seem to vary aznong the different species, their life stage, 
and the size of the organisms. In addition, chlorine is a suspected 
causal agent for altering tracheal gills in some aquatic insect larvae. 
Since many power plants do not chlorinate the entire year, it is im- 
portant to know if delayed effects of chlorination do exist biologi- 
cally and if predisposal to chlorine (i.e., prior exposure in the 
embryo stage) changes the nymphs’ chlorine tolerances on subse- 
quent exposure to chlorination. No information is available on this 
subject. The specific objectives in this study were to determine the 
(1) impact of low chlorination concentration on hatching success of 
mayfly eggs, (2) delayed effect of chlorine on nymph survival, (3) 
effect of chlorine predisposal and subsequent chlorination on 
nymph survival, and (4) effects of chlorination and chlorine predis- 
posal on nymph growth and gill development. 


1840 Inhibition of phytoplankton photosynthesis by 
chlorinated sewage in the James River. Ho, S.L.; Roberts, 
M.H. Jr. (Virginia Institute of Marine Sciences, Gloucester 
Point). pp 541-551 of Water chlorination: chemistry, envi- 
ronmental impact and health effects. Volume 5. Jolley, 
R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; 
Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publishers, Inc. 
(1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 
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Chlorine is used in water and wastewater treatment for (1) 
disinfection of wastewaters for the protection of public health and 
(2) control of biofouling in cooling water systems. Chlorine has 
been and remains the principal disinfectant for drinking water and 
wastewater. This is evidenced by the increasing use of chlorination. 
Indeed, the use of chlorination for water and wastewater treatment 
has increased 20 to 40% since 1975. Chlorine was the alleged cause 
of a fish kill in the lower James River, Virginia, during 1973. In 
response to this event, the impact of chlorine on natural mixed pop- 
ulations of phytoplankton was investigated. Thus far, however, no 
one has examined the effect of chlorinated sewage on resident phy- 
toplankton communities in the James River. The research described 
in this chapter was designed to fill that gap. The objective was to 
evaluate the toxicity of chlorinated sewage discharged from the 
James River Sewage Treatment plant on the photosynthetic activi- 
ty of indigenous phytoplankton communities in the James River. 


1841 Inability of laboratory models to accurately predict 
field performance of disinfectants. Wolfe, R.L.; Olson, B.H. 
(Univ. of California, Irvine). pp 555-573 of Water chlorina- 
tion: chemistry, environmental impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Traditionally disinfection experiments have been conducted 
with pure cultures of batch-grown bacteria suspended in particle- 
free, chlorine demand-free test solutions. Data from these studies 
have indicated that chlorine is a potent bactericidal and virucidal 
agent at concentrations of less than 0.1 mg/L. However, in spite of 
the demonstrated effectiveness of chlorine, field investigations have 
indicated that bacteria, including indicator organisms and human 
pathogens, may persist in municipal water systems, even with free 
chlorine levels exceeding 1.0 mg/L. In the case of chloramines, 
however, the opposite is observed, since laboratory results have 
greatly underestimated the apparent effectiveness in field applica- 
tion. The inability of traditional laboratory experiments, using cul- 
turally grown organisms tested under demand-free conditions, to 
reliably predict the effectiveness of chlorine and chloramines in 
drinking water systems suggests the need for alternative test proce- 
dures for disinfectant evaluation. Research in the authors laboratory 
with the total count group has provided valuable information con- 
cerning discrepancies in disinfection performance. This chapter dis- 
cusses the reasons for these discrepancies and identifies factors that 
should be taken into consideration in future disinfection studies. 


1842 Aspects of the mode of action of monochloramine. 
Jacangelo, J.G.; Olivieri, V.P. (Johns Hopkins Univ., Balti- 
more, MD). pp 575-586 of Water chlorination: chemistry, 
envi impact and health effects. Volume 5. Jolley, 
R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; 
Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publishers, Inc. 
(1985). (CONF-840657—). 

From 5. water chlorinaticn conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Combined chlorine plays an important role in both water 
and wastewater disinfection. In recent years, there has been an in- 
creasing interest in a return to the intentional application of com- 
bined chlorine for both primary and residual disinfection during 
water treatment. Using monochloramine (NH2CI) as an alternative 
to free chlorine has been one solution practiced by the water indus- 
try to meet the recent trihalomethane regulations. In waste water 
disinfection, free chlorine combines with the ammonia component 
of the effluent to form monochloramine, which thus acts as a disin- 
fectant. Although there has been considerable experience with mon- 
ochloramine in the past, reactions of the disinfectant with certain 
biological macromolecules and their constituents are not well de- 
fined. A better understanding of these reactions is necessary so that 
the authors can begin to define its mode of action in inactivating 
microorganisms; this is particularly important because mutagens 
may be produced as a result of chlorination. A greater understand- 
ing of these reactions will also be helpful in assessing the impact of 
monochloramine on the aquatic environment. The purpose of the 
authors study was to provide some fundamental information on the 








chemical reactivity of monochloramine with nucleic acids, with 
their structural components, and with amino acids. 


1843 Disinfection of E. coli in the presence of N-organic 
compounds. Ram, N.M.; Malley, J.P. Jr.; Parks, C.A.; 
Dudley, B. (GCA Corp. .. Bedford, MA). ee 587-602 of 
Water chlorination: chemistry, en impact and 
health effects. Volume 5. px ng R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The US Environmental Protection Agency currently permits 
the substitution of free-available-chlorine (FAC) residual monitor- 
ing for as much as 75% of the bacteriological samples required for 
public water supplies. This substitution is permitted as long as no 
less than 0.2 mg/L FAC is measured at representative points in the 
distribution system. FAC monitoring is presumably stipulated be- 
cause of the marked differences in the biocidal activity of FAC and 
chloramines. A secure hygienic quality in water supplies is there- 
fore dependent on the maintenance of the FAC residual. Chlorine 
additionally reacts with nitrogenous organic compounds to form N- 
chloroorganic substances, such as N-chloramino acids, which are 
essentially nongermicidal. The N-chloroogranic forms, however, 
retain an oxidizing capacity and tend to react similarly with many 
analytical reagents for active chlorine. When these N-chloro com- 
pounds are formed, tests for free chlorine may be falsely positive 
and may indicate a nonexistent germicidal behavior. This study ex- 
amined the true level of disinfection, as measured by the percent 
kill of E. coli in N-organic solutions buffered to pH 7, 8, or 9. E 
coli were enumerated in solutions containing 1 mg/L model nitrog- 
enous organic compounds, following 15 or 5 min of chlorine con- 
tact and at a final FAC level of 0.2 or 0.05 mg/L as Ch, to deter- 
mine the validity of FAC monitoring as a substitute for microbiolo- 
gical examination of water supplies. 


1844 Relative disinfection potentials of chlorine and 
chlorine dioxide in drinking water. Varma, M.M.; Torrence, 
G.; Chawla, R.C.; Okrend, H. (Howard Univ., Washin: 
poe ey 635-650 of Water chlorination: chemistry, environ- 
impact and health effects. Volume 5. Jolley, R.L.; 

Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, 
V.A. (eds.). Chelsea, ‘MI Lewis Publishers, Inc. (1985). 
(CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The formation of harmful by-products such as trihalometh- 
anes (THMs), which have resulted from the use of chlorine, has 
prompted increased interest in further research for alternative 
means of water disinfection. Because of adverse health effects 
caused by THMs, the US Environmental Protection Agency (EPA) 
has recently announced that the arithmetic sum of all species of 
THM should not exceed 100 pg/L. Other contributing factors are 
the rising cost of chlorine and the biomagnification of chlorinated 
hydrocarbons in aquatic biota, including the concomitant effects on 
the food web. Chlorine dioxide (ClO2) has been found to be five 
times more soluble than chlorine, has 2.5 times the oxidizing capa- 
bility of chlorine, and generates no such by-products as THMs or 
chloramines, which have been identified with conventional chlorin- 
ation. A persistent residual throughout a distribution system is ap- 
parently also more easily achieved with ClO2. The purpose of this 
research was to evaluate the disinfection potentials of ClO. and 
chlorine and to examine the practical use of such disinfectants. Es- 
cherichia coli cultures were used as the test organism. 


1845 Recurrent coliforms in water distribution systems 
in the presence of free residual chlorine. Olivieri, V.P.; Baka- 
lian, A.E.; Bossung, K.W.; Lowther, E.D. (Johns Hopkins 
Univ., Baltimore, MD). pp 651-666 of Water chlorination: 
chemistry, environmental impact and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Several communities across the US have experienced the 
persistent low-level occurrence of coliform bacteria in their water 
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distribution systems. In many cases, breakpoint chlorination was 
practiced at the treatment plant, and free chlorine residuals were 
maintained throughout the water distribution system. Selected sam- 
ples were submitted to further microbiological analysis to obtain in- 
formation to evaluate the possible source of contamination. These 
samples were positive for coliforms or contained high levels of 
background bacteria, and data presented for this particular set of 
samples are intended to provide information on the comparative 
frequency of isolation of the various microbial indicators. This pres- 
entation reports the occurrence of coliforms at one particular water 
system during 1983, possible sources of the coliforms, and the re- 
sults of preliminary experiments to evaluate the resistance of 
random coliform isolates recovered from the samples collected 
from this system. The water system serves a small community of 
16,500 people and delivers an average of 1.5 Mgd (4.5 ML/d). Raw 
water is obtained from a small river and receives coagulation, floc- 
culation, and sedimentation followed by rapid sand filtration. 
Breakpoint chlorination is practiced, and a free chlorine residual is 
carried through the distribution system. Portions of the pipe net- 
work are located in areas of high water table and are sometimes 
submerged. No episodes of negative pressure were recorded at a 
gage located in the distribution system. 


Sensitivity of vegetative protozoa to free and com- 
bined chlorine. Haas, CN; Khater, K.M.; Wojtas, A.T. (Illi- 
nois Institute of Technology, Chicago). pp 667-680 of Water 
chlorination: chemistry, environmental impact and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; << 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

As early as 1936, it was observed that bacteria surviving 
wastewater chlorination could regrow in a receiving stream. The 
regrowth phenomenon, and in particular the finding that 
wastewater chlorination may adversely influence the downstream 
coliform count, has been attributed to predation by indigenous pro- 
tozoa, which have been suggested as the dominant means whereby 
coliforms decay in natural waters. It has been shown theoretically 
that if protozoa are even slightly less sensitive to chlorine residuals 
than coliforms, as long as sufficient nutrients are present in the re- 
ceiving environment, the phenomenon of anomalous regrowth will 
occur. However, to the authors knowledge, no attempts to quantify 
the sensitivity of vegetative protozoa to chlorine residuals have 
been made previously. The objective of this work was to perform 
such quantification and, subsequently, to assess whether the preda- 
tion argument for anomalous regrowth is plausible. 


1847 Factors influencing chlorine disinfection of 
peor effluent contaminated by rotaviruses, enterovir- 

and bacteriophages. Harakeh, M.S. (Stanford Univ., 
Cay, p 681-690 of Water chlorination: chemistry, environ- 

ok 5 pact and health effects. Volume 5. Jolley, R.L.; 

Bull, RJ.; Thea W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, 
V.A. (eds.). Chelsea, ‘MI Lewis Publishers, Inc. (1985). 
(CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The literature indicates a considerable degree of ambiguity 
and contradiction in the efficiency of chlorine as a wastewater dis- 
infectant. This largely reflects on the absence of standardization in 
these studies and the use of only a single virus rather than different 
viruses belonging to different virus groups. There are also some 
contradictory findings reported on whether hypochlorous acid or 
the hypochlorite ion is a more effective virucidal agent. This study 
was undertaken to examine the effect of virus type, pH, tempera- 
ture, and the presence of organic matter on the inactivation of vi- 
ruses by chlorine in a municipal sewage effluent. It can be conclud- 
ed from this study that there is considerable variation in the resist- 
ance of various viruses to chlorine; consequently, it should be em- 
phasized that the choice of any one virus as a model is inappropri- 
ate. 
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1848 Ozonation as a stage in upgrading secondary 
wastewater effluents for reuse. Kott, Y. (Technion-Israel In- 
stitute of Technology, Haifa). pp 691-700 of Water chlorina- 
tion: chemistry, environmental impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

A shortage of water for extended agricultural use in Israel 
stimulated research on possible utilization of wastewater for this 
purpose. Upgrading secondary wastewater was also investigated by 
several research groups from the health viewpoint. Recently pub- 
lished guidelines for use of waters produced from wastewater 
sources prescribe limits of effluent quality for irrigation. The aim of 
this study was to determine the yield of bacterial kill and virus in- 
activation for the various stages of wastewater treatment at the 
pilot plant operated by the Environmental and Water Resources 
Engineering Laboratories. Special emphasis was placed on follow- 
ing the dieaway of the bacteria and viruses at each stage and after 
ozonation at different concentrations. 


1849 Reaction dynamics in water chlorination. Morris, 
J.C. (International Institute for Hydraulic and Environmen- 
tal Engineering, Delft, Netherlands). pp 701-711 of Water 
chlorination: chemistry, environmental impact and health ef- 
fects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, 
S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; 
Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Reaction dynamics may be defined as the study of matter in 
the process of chemical change. A major ultimate objective of such 
studies is the elucidation of the nature and sequence of elementary 
component reactions in the overall chemical process. Recently, re- 
ports on the speed of some of these reactions and on their kinetic 
relations have begun to appear. As yet, however, little firm evi- 
dence exists on the specific pathways that yield most of the prod- 
ucts. The main part of this chapter will consider two specific sys- 
tems of reactions in water chlorination in the light of some of the 
general principles of reaction dynamics. This approach should 
allow the authors to see where they stand with regard to under- 
standing the kinetics and mechanisms in these systems. It should 
also serve to indicate the directions in which future research would 
be most helpful. The two reaction systems to be dealt with are the 
reaction of natural organic matter with aqueous chlorine, and the 
breakpoint reaction, the oxidation of ammonia by aqueous chlorine. 


1850 Chlorine decay chemistry in natural waters. 
Dotson, D.; Helz, G.R. (Univ. of Maryland, College Park). 
pp 713-722 ‘of Water chlorination: chemistry, environmental 
impact and health effects. Volume 5. Jolley, R.L.; Bull, 
R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; : Jacobs, V.A. 
(eds.). Chelsea, MI; Lewis. Publishers, Inc. (1985). (CONF- 
840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

This chapter concerns the nature of the processes controlling 
chlorine decay on the minutes-to-days time scale in nonphotolyzed 
water dosed with chlorine gas to 140 1M (10 ppm). This dose was 
in excess of the ammonia breakpoint in all cases. The authors have 
collected a large number of river and estuarine water samples, char- 
acterized them with respect to total organic carbon, inorganic ni- 
trogen species, iron and manganese, and then measured the decay 
curves of chlorine and the growth curves of carbon dioxide (CO2). 
From this work, it is possible to show (1) that organic carbon is the 
only component sufficiently abundant to account for most of the 
decay when does of about 140 .M are used; (2) that a wide variety 
of waters yield very similar decay curves when treated under 
standardized conditions in the laboratory; (3) that after satisfying 
initial fast demand, 0.2 to 0.4 mol COs is generated per mol of chlo- 
rine lost; (4) that this ratio is in some cases constant over a period 
of days; and (5) the humic acid in distilled water yields a good 
model for the behavior observed in natural waters. 
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1851 Kinetic model of chlorination of natural water: the 
roles of organic nitrogen and humic substances. Qualls, R.G.; 
Johnson, J.D. (Univ. of North Carolina, Chapel Hill). pp 
723-736 of Water chlorination: ch , environmental 
im) and health effects. Volume 5. Jolley, R.L.; a. 
; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A 
(eds. gm MI; Lewis. Publishers, Inc. (1985). (CONF- 
From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 
age ceed gg Be aie es, Boor eg 
sions for chlorine consumption, including organic compounds, for 
use in a model for chlorination of nonsaline water. In this study, 
the authors were primarily concerned with once-through chlorina- 
tion, and thus with the reactions occurring in the first few minutes 
of chlorination. The model should not require direct field measure- 
ment of chlorine consumption, but only a minimal amount of water 
quality data such as temperature, pH, dissolved organic carbon 
(DOC), dissolved organic nitrogen (DON), and NHs. Their ap- 
proach was to treat the chlorine consuming substances as either 
NHs, chloramine-forming organic nitrogen, or humic substances. 
Thos eupeshalehieh debiaiiiens tate (ih to Gelaeien eine dination 
for the decomposition of the model compound, glycylglycine; (2) to 
ammonia, and humic or fulvic acid demand, to experiments using 
chlorinated samples of natural water and of natural water in which 
these components were removed or isolated and individually tested; 
and (3) to test the overall kinetic expressions using the model com- 
pounds for simulating short-term chlorination kinetics in natural 
water samples. 


1852 Sea water chlorination: influence of ammonia con- 
centration. Fiquet, J.M. (Electricite de France, Rouen). PP 
Foner of Water chlorination: chemistry, environmental 

t and health effects. Volume 5. Jolley, R.L.; Bull, 
RJ. ; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
(ode). Chalace MI; Lewis Publishers, Inc. (1985). (CONF- 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

For biofouling prevention, especially where mussels are in- 
volved, in the condenser cooling systems of French power-generat- 
ing plants, continuous chlorination is used at chlorine concentra- 
tions between 0.5 and 1 mg/L when seawater temperature is above 
10°C. In seawater containing very low levels of ammonia it is now 
well known that chlorine reacts with bromides to give hypobro- 
mous acid and hypobromite. In nonpolluted seawater, the ammonia 
concentrations is between 2.5 and 50 pgL (0.15 to 3 x 10-® M). 
High ammonia concentrations can occur, for example, in harbor 
waters. Khalanski found 0.2 to 3.5 mg/L ammonia at Dunkirk 
power plant, and the authors own measurements in Le Havre 
power plant gave concentrations to 1.5 mg/L. It is important to 
know the reaction products formed during cooling water chlorina- 
tion because monochloramine is more persistent than combined bro- 
mine and may be the major component in the effluents. Further- 
more, the toxicities of free bromine, combined bromine, and com- 
bined chlorine are different. The object of this study is to quantify 
the residual oxidant concentrations known as free bromine, com- 
bined bromine and combined chlorine, using N,N-diethyl-p-pheny- 
lenediamine (DPD), and to compare seawater chlorination and sea- 
water bromination. 


1853 Chlorination kinetics of surface and deep tropical 
seawater. Sansone, F.J.; Kearney, T.J. (Univ. of Hawaii at 
Manoa, oo Te 755-762 of Water chlorination: chem- 
istry, environmental impact and health effects. Volume 5. 
pong R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The authors present measurements of the kinetics of the loss 
of free and combined chlorine-produced oxidants (CPOs) and the 
production of halocarbons in surface and deep tropical seawater; 
these reactions are about a hundredfold slower than those previous- 
ly reported for temperate and semitropical coastal seawater. Their 








results imply environmental effects much different from those pre- 
dicted from nontropical studies and illustrate the need for further 
work on tropical seawater chemistry to enable accurate assessment 
of the impact of OTEC chlorination on tropical marine environ- 
ments. 


1854 Decomposition of bromamines in aqueous solution: 
ES ee ae aE. haan Ia, ake 
Br, Cristina, S.P.; Azure, M.T.; Work- 
man, H.J.; Gray, BT J. ‘Ir. Univ. of Hartford, CT). ’pp 763- 
774 of Water c chemistry, environmental impact 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
WP, Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds). Chel. 
sea, MI; Lewis Publishers, Inc. (1985) (CONF-840657—). 
From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 
During the last 20 years, valuable information and insight 
have been added to the literature of the aqueous solution chemistry 
of bromamine systems, especially that of the ammoniacal broma- 
mines. This chapter marks the beginning of a concerted effort to 
attack the problem of bromamine kinetics through a broader ap- 
proach. The use of excess amine and rapid mixing to produce bro- 
mamines has given encouraging results. The authors present here 
an initial experimental overview of the decomposition of ammoni- 


way to dibromamine formation. An estimate of the uncatalyzed hy- 
drolysis rate constant for monobromamine, coupled with the data 
of Wajon and Morris, gives an estimate for the equilibrium constant 
for the formation of monobromamine from NHs and HOBr, and the 
oxidation potential for monobromamine. These results offer an al- 
ternative to the hypobromite pathway in the proposed mechanism 
for the formation of monobromamine. 


1855 Influence of sodium, and lithium on hy- 


potassium, 
pochlorite solution equilibria. Haas, C.N.; Brncich, D.M. (Il- 
ora — of a Chicago). SS of 
ater chlorination: chemistry, environmen and 

health effects. Volume 5. a R.L.; Bull, tal impact and 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel. 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The goal of this study was to measure the equilibrium con- 
stants for the information of the ion pairs of sodium, potassium, and 
lithium with OCI-. This study was determined that measurable as- 
sociation exists between the cations sodium, potassium, lithium, and 
the hypochlorite anion. The extrapolated zero ionic strength disso- 
ciation constants ranged from 0.15 to 0.2 M, which are somewhat 
less than the values (uncorrected for ionic strength) calculated from 
data of Sugam and Helz and Haas. Comparison of the measured 
dissociation constants with estimates from theory of electrostatic 
interaction indicates that the observed ion pairing is somewhat 
weaker than would be expected. The authors suggest that this is a 
result of either solvation by water molecules or hindrance of ion 
pairing by intra-ionic interactions involving the chlorine and 
oxygen atoms in hypochlorite. 


1856 Pn gd of oxo-chlorine compounds relevant to 
chlorine dioxide generation. Aieta, E.M.; Roberts, P.V. 
— Univ., CA). pp 783-794 of Water chlorination: 

, environmen im and health effects. Volume 
5. Jolley, R.L.; Bull, avis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. peng Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

This chapter reviews the chemistry of oxo-chlorine com- 
pounds so that the reactions used to generate ClO, for water treat- 
ment may be more fully understood. This chapter also includes re- 
sults from the authors research on the kinetics of the oxidation of 
sodium chlorite by chlorine. This reaction is the preferred ClO. 
generation reaction for water treatment, because of the high yields 
that can be achieved and because there are no waste streams that 
pose disposal problems. 
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Chlorination of the peptide nitrogen. Ayotte, R.C.; 
Gray, E.T. Jr. (Univ. of Hartford, > 797-806 of 
Water chlorination: ch 4 psc: Ml Sal, RI Dee 
health effects. Volume 5. Jolley, R.L.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, VE. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 
From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 
The widely accepted tenet that the proton of the amide ni- 
trogen present in the peptide linkage (peptide nitrogen) cannot be 
exchanged for the oxidizing chlorine in HOC! or Ck is based on 
various observations that are the results of experiments designed for 
other purposes. Although observations have led to the assumption 
that the peptide nitrogen has no chlorine demand, no definitive ex- 
periment has been reported in the literature designed specifically to 
prove that the peptide nitrogen cannot be chlorinated and that it 
has no chlorine demand. Because recent reports show that most of 
the nitrogen in potable and wastewaters is present as amino acids 
and peptides, chlorination of the peptide nitrogen and the implica- 
tion of a chlorine demand would have an impact on the models 
currently used for water chlorination, as well as on the interpreta- 
tion of current analytical methods, which purport to separate class- 
es of free and combined chlorine, such as the DPD method. This 
chapter discusses the design of a definitive experiment to test the 
hypothesis that the peptide nitrogen can be chlorinated, reports the 
successful execution of that experiment, and presents the prelimi- 
nary results of ongoing efforts to characterize the proposed chlorin- 
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REFER ALSO TO CITATION(S) 196, 201, 202, 203, 205, 207, 227, 244, 247, 
oo 257, 568, 883, 1026, 1447, 1636, 1742, 1743, 1744, 1745, 1982, 1983, 


(BfG—0011) Radionuclides in sediments - a com- 
parative analysis, 1981. Mundschenk, H. (Bundesanstalt fuer 
Gewaesserkunde, Koblenz (Germany, F.R.)). Dec 1981. 
106p. (In German). NTIS (US Sales ’Only), PC A06/MF 
AOl. ‘File Number DE86752594. 

On behalf of the BMI (Federal German Ministry of the Inte- 
rior), the BfG in 1981 again started an interlaboratory comparison 
(among 42 measuring points) on the topic of radionuclides in sedi- 
ments. The study was intended to test the reliability of Ga, GB/RB 
measurements in sedimentary samples under practical conditions. 
The comparative analyses again revealed a number of error 
sources, and errors could be corrected. This was achieved not least 
by a good cooperation among the participating laboratories who 
contributed very useful information and ideas. 


1859 (IAEA-TECDOC—368, pp hate —_ 
redistribution in marine sediments. 


mixing and radionuclide 

Schulte, E.H. (ENEA, La Spezia, Italy). Apr 1986. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Literature survey indicates that bioturbation strongly affects 
the recycling of radionuclides through the benthic boundary layer, 
and nuclides such as sup(239,240)Pu and **Am may be resolubi- 
lized by anionic complexers released by fauna. Transfer of nuclides 
to fauna which ingest particles is very low, whereas transfer from 
water is much more efficient. This suggests that interstitial water is 
probably the predominant source of transuranics for benthic orga- 
nisms in sediments. 15 refs. 


1860 (AEA-TECDOC—368, pp 133-135) Technetium 
distribution and accumulation in marine sediments and biota. 
Schulte, E.H. (ENEA, La Spezia, Italy). Apr 1986. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 
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Technetium normally exists in marine environments as per- 
technetate Tcsup(VII). However when sediments are reduced and 
organic rich, it becomes fixed rapidly to them. Bacterial activity 
does not seem to be responsible. Concentration factors for Tc in 
biota are generally 10-20 but two exceptions are macrophytic algae 
(1100) and polychaetes (300-800). Biological half lives are weeks or 
months. Retention was generally about 20% of that in the food 
source, and 25% of that was retained in the digestive gland or 
liver. 6 refs. 


1861 (IAEA-TECDOC—368, pp 61-72) Studies on be- 
havior of long-lived actinides plutonium and americium in the 
Baltic Sea; effect of season, distribution coefficients in partic- 
ulate matter and surface sediment. Leskinen, S.; Jaakkola, T.; 
Miettinen, J.K. (Helsinki Univ., Finland. Dept. of Radioche- 
mistry). Apr 1986. NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

mcentrations found are similar to other seas at the same 
latitude and probably originate from fallout. Both elements in- 
creased in concentration in surface waters in summer. Americium 
was more closely associated with particulate matter than Pu. Anal- 
ysis of particulates showed similar concentrations to those in sur- 
face layers of sediments. Ksub(d) values for both were 105-106 
very similar to results reported elsewhere. In contrast to deep sea 
regions, 2% of Pu and Am were in the water column and 98% in 
the sediments. A method for separating Pusup(III,IV) and 
Pusup(V,VI) in water was developed which relies on NdFs copre- 
cipitation. 12 refs, 6 figs, 2 tabs. 


1862 (IAEA-TECDOC—368, pp 101-114) Behaviour 
of certain long-lived radionuclides in the marine environment. 
Pentreath, R.J.; Kershaw, P.J.; Harvey, B.R.; Lovett, M.B. 
(Ministry of Agriculture, Fisheries and Food, Lowestoft, 
UK. Directorate of Fisheries Research). Apr 1986. NTIS 
(US Sales Only), PC A08/MF A0Ol. File Number 
DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

The research recently conducted is summarized. Methods 
have been developed for analysis of Tc, ?Rn, 7*Ra, ??°Ra, 
210Pb, 2°Po, 2°°Th, 2°*Th, U nuclides in fish tissue, different oxida- 
tion states of Pu, Am and Np. Shelf sea research, much in the Irish 
sea, has studied the latter elements and Tc, and provided informa- 
tion about distribution and speciation in water. Pu isotope ratios 
give information on the source (Sellafield, Cap La Hague or fall- 
out). The possibility of memory effects in shipboard sampling sys- 
tems is pointed out. At least 240TBq of sup(239,240)Pu and 290 
TBq of **Am are associated with the upper 30 cm of the seabed 
within a 30 km belt of the Cumbrian coast. Bioturbation has been 
studied using “*C, 7°Pb, **Th,Pu, Am, Cm, and redistribution 
down to 140 cm demonstrated. Interstitial water studies showed 
partial reduction of Pu and Np isotopes, and the presence of arti- 
facts due to subsequent exposure to oxidising conditions was shown 
to be important, and to be avoided. Organic complexation is also 
being studied. Studies of biological distribution of many of the 
above isotopes gave quotients for principal modes of entry. Parallel 
laboratory experiments on uptake of sup(95m)Tc, 7*7Pu and 7**=Np 
by lobsters have also been carried out. Studies of radionuclide scav- 
enging in the deep sea, relevant to waste disposal have produced a 
review of Ksub(d) and CF values. 41 refs, 2 figs, 2 tabs. 


1863 (IAEA-TECDOC—368, pp 119-127) Biogeoche- 
mical studies of long-lived radionuclides in marine environ- 
ments. Noshkin, V.E.; Wong, K.M.; Eagle, R.J.; Jokela, 
T.A. (California Univ., Livermore, USA. Lawrence Liver- 
more National Lab.). Apr 1986. NTIS (US Sales Only), PC 
A08/MF A01. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

At Eniwetok and Bikini lagoons, sup(239,240)Pu is always 
greater than fallout levels, in water samples, and this indicates that 
there is remobilisation from sediments. The respective water levels 
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are 21 fCi 1-1 and 42 fCi 1~', and lagoon inventories 0.96 and 1.2 
Ci. This is 0.08% of sediment inventories. Small amounts of Am 
also dissociate. The soluble Pu is mostly Pusup(III,IV) when associ- 
ated with particles and Pusup(V,VI) when truly soluble. Concentra- 
tions of Sr, 1°7Cs, sup(239,240)Pu, *42Am, 7°’Bi and 7!°Pb, ?!°Bi, 
219Po in fish showed variation with trophic level in some cases. 
Values increased between levels 2 and 5 for Sr, sup(239,240)Pu, 
41 Am, but not '°7Cs. Concentration factors varied, and a single ge- 
neric value for all fish species was not possible. Extrapolation of re- 
sults from contaminated lagoons to lesser contaminated lagoons was 
not possible because in the former, radionuclides were fused with 
CaCOs and dissolve to some extent in the gut of fish. The specia- 
tion is different in lesser contaminated lagoons. Over 80% of the 
whole-activity of ?°’Bi in goatfish is associated with the muscle 
tissue, whereas less than 1% is found in the muscle of surgeonfish 
and mullet. Evidence was obtained that the isotope is translocating. 
Similarly ?!°Bi formed in fish bone translocates to liver. In the 
North-east Atlantic dumpsite, studies found concentrations no dif- 
ferent from global fallout levels for radionuclides possibly leached 
from waste disposal practices there. 11 refs, 3 tabs. 


1864 (IAEA-TECDOC—368, pp 149-154) Long-lived 
radionuclides important in marine waste disposal. Aarkrog, 
A. (Risoe National Lab., Roskilde, Denmark). Apr 1986. 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

The calculation starts with high level waste and tabulates re- 
sults for time periods of 0, 100, 10,000 and a million years. The as- 
sumed relative activity figures are divided by the Allowable Limit 
of Intake to give potential risk figures. The figures are further ad- 
justed by a factor related to Ksub(d) which allows for the fact that 
most activity for some radionuclides will be adsorbed onto sedi- 
ments. Similarly a further adjustment is made to the figures to 
allow for the different concentration factors for radionuclides likely 
for the biota which are the probable route to man. In the period 
100-10,000 years the following radionuclides then predominate: 
187Cg, Sr, 241Am, 43 Am, Py, 239Py 237Np, Tc, Zr, Cm. 
Future research projects should therefore concentrate on these iso- 
topes. Especially little information seems available for **Zr and 
237Np. 5 refs, 5 tabs. 


1865 (INIS-BR—508) Contribution to the study of ra- 
dioactivity in marine organisms. of 7°Po in Perna 
perna Linnaeus 1758. Santos Gouvea, R.deC. dos; Santos, 
P.L. dos; Azevedo Gouvea, V. de. (Universidade Federal 
Fluminense, Niteroi (Brazil). Inst. de Biologia; Instituto de 
Radioprotecao e Dosimetria, Rio de Janeiro (Brazil)). 1986. 
10p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86703979. 

The bioaccumulation of natural radionuclides in marine or- 
ganisms along the Rio de Janeiro coast was studied. Significant 
levels of ?!°Po were found in the edible bivalve Perna perna iinnae- 
us, 1758. The level of ?!°Po in the soft tissue of bivalves collected 
along the Ponta Negra rock there was three times higher than that 
of similar organisms collected near Boa Viagem. (M.A.C.). 


1866 (INIS-BR—510) Application of a circulation model 
in waters, based in the difference method, for bays. Rosa, 
P.A.C. (Minas Gerais Univ., Belo Horizonte (Brazil). Dept. 
de Engenharia Nuclear). 1985. 221p. (In Portuguese). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE86703974. 

The knowledge of circulation of water in bays, in addition to 
the possibility of simulation future conditions, can be of great inter- 
est in solving problems related to the cooling water for Nuclear 
Power Plants, study of sediments and water polution, in addition to 
the study of civil engineering works planned in bays. A Numerical 
Circulation Model of water in bays, is applied to the conditions of 
Sepetiba Bay at Rio de Janeiro coast. This System of Partial Differ- 
ential Equations that constitute the Model, were solved by the 
Finite Difference Method, using a uniform cartesian grid for uni- 
form time sieps generating a bi-dimensional flow measurement of 
depth. The results obtained by comparing the values of the Model 
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and measurements taken a bay were satisfactory, assuring its credi- 
bility and efficiency. A programming code was developed for the 
application providing outputing at any preditermined time steps, 
with discrimination of 30 seconds, the average levels, flows, veloci- 
ties and depths of water of each grid spacing along the length of 
the bay in addition to a graphic of the flow. 


1867 (INIS-BR—537-Vol.2, pp vp) Tracers in measure- 
ment and analysis of river pollution. Moreira, R.M.; Castro, 
J.O.N.M. de. (Centro de Desenvolvimento da Tecnologia 
Nuclear, Belo Horizonte, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

ollutant matter discharged into streams undergo, a process 

of dispersion caused by turbulence and shear dispersion. A physical 
dilution ensues, to which in some cases is added the decay of the 
pollutant. Hence, a natural process of self purification results and 
this characteristic of the stream has a most important ecological 
and economical meaning. Its evaluation allows the optimization of 
effluent treatment works, at the same time ensuring the compliance 
with established water quality criteria. The use of tracers, together 
with the calibration of mathematical models and with the informa- 
tion they afford, make possible the impact assessment and the 
adaptive control of the effects of pollutant disposal into streams. 
This paper classifies the models apropriate for each discharge type, 
discusses the calibration methods and presents an application fo 
these techniques to a real situation of a medium size river. 


1868 (INIS-BR—537-Vol.2, pp vp) ae of a 
sequential analysis method for determining U-238, U-234, Th- 
228, Th-230, Ra-226 and Ra-228 in environmental samples. 
Lauria, D.C; Godoy, J.M. de. (Instituto de Radioprotecao e 
Dosimetria, Rio de Janeiro, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 198 

A method o sequential analysis was developed aiming to de- 
termine U-238, U-234, Th-232, Th-230, Th-228, Ra-226 and Ra-228 
in environmental samples, and was applied to the analysis of miner- 
al waters from the Pocos de Caldas Plateau. The highest values 
were found in samples from Aguas da Prata city, which had up to 
63 pCi Ra-226/1. The minimum detectable activities were lower 
than 0,1 pCi/1 for uranium and thorium isotopes and about 0,5 
pCi/1 and 2pCi/1 for Ra-226 and Ra-228 respectively. 


1869 (INIS-BR—537-Vol.2, pp vp) Radium migration 
of Morro do Ferro (Pocos de Caldas, MG) thorium deposit 
during baseflow regime (no rainfall). Campos, M.J.; Sachett, 
1A.; Franca, E.P.; Lobao, N.; Trindade, H. (Instituto de 
Radioprotecao e Dosimetria, Rio de Janeiro, Brazil; Rio de 
Janeiro Univ., Brazil. Inst. de Biofisica). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700036. (CONF-860343—Vol.2). 

piece 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

¢ mechanisms of radium leaching and transport at the 

Morro do Ferro and to estimate the 7**Ra mobilization rate, under 
conditions of no rainfall (baseflow regime) are investigated. Radium 
was analyzed in solution and in suspended solids, in surface and 
ground waters at the Morro do Ferro general basin. Ra-226 was de- 
termined by the classical radon emanation method. Ra-228 was ana- 
lyzed by radiometric method which is based on the radiometry of 
B~y 228Ac concidence transitions. 


1870 (INIS-BR—537-Vol.2, pp vp) Determination of 
macroalgae from 


Fe, Cr, Co and Cs in Almirante Alvaro Al- 
berto Nuclear Power Plant region, Angra dos Reis, R.J. in 
Brazil-Choice of a bio-indicator. Nicoli, 1.G.; Godoy, J.M. 
de. (Instituto de Radioprotecao e Dosimetria, Rio de Janei- 
ro, Brazil). 1986. (In Portu — ). NTIS (US Sales Only), 
PC A19/MF AOl. File ber DES7I00036. (CONF- 
860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
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The concentration of Cs, Fe, Cr, and Co in macroalgae lo- 
cally abundant in the Piraquara de Fora bay -Angra dos Reis, Nu- 
clear Power Plant Region, R.J. Brazil was been determined using 
neutron activation analysis. The results demonstrated that the stud- 
ied species of macroalgaes can be employed as useful monitors for 
routine or accidental radionuclides releases. 


(PB—86-233285/XAB) Primary productivity (‘*C) 
at Twin Lakes Colorado: 1973-81 study results. LaBounty, 
J.F.; Cam Us SAS ps J.J. (Bureau of Reclamation, 
Denver, i and Research Center). 
ed 1985. fag SRECE C834 8). NTIS, PC A03/MF 

The **C radioisotope tracer method is used to determine the 
rate at which carbon is converted by algae into cellular substances 
by photosynthesis. It reflects the present or future abundances of 
algae and zooplankton, and the eventual biomass of fish in the 
lakes. The results from the study are being used to determine the 
average annual primary production rates for each of the Twin 
Lakes. These data characterize the ecology of Twin Lakes before 
operation of the Mt. Elbert Pumped-Storage Powerplant which 
began in late 1981. 


1872 (RISO-M—2566) Dispersion and current measure- 
ments. An investigation based on time series analysis and tur- 
bulence models. Boelskifte, S. (Risoe National Lab., Roskilde 
(Denmark)). Apr 1986. 15lp. NTIS (US Sales Only), PC 
A08/MF AO0O1. File Number DE86752924. 

A model for the simulation of particle movements in water 
should incorporate the mutual distance dependent correlation. As 
long as reliable data are given accessible a model can be created of 
the dispersion in a given area from a statistical description of turbu- 
lence. Current measurements have been performed in an area north 
of the Swedish nuclear power plant Barsebaeck, and statistical time 
series analysis have made it possible to estimate multivariate autor- 
egressive moving-average (ARMA) models for these data using the 
Box-Jenkins method. The correlation structure for the area has 
been investigated in detail. Transport and dispersion models for the 
marine environment are used in estimating doses to the population 
from the aquatic food chain. Some of these models are described 
with special emphasis on the time and length scales they cover. 
Furthermore, to illustrate the background of the simulation model, 
short introductuions are given to health physics, time series analy- 
sis, and turbulence theory. Analysis of the simulation model shows 
the relative importance of the different parameters. The model can 
be expanded to conditional simulation, where the current measure- 
ments are used directly to simulate the movement of one of the par- 
ticles. Results from the model are also compared to results from a 
sampling of bioindicators (Fucus vesiculosus) along the Danish 
coast. The reliability of bioindicators in this kind of experiment is 
discussed. 64 refs. 


1873 (YJT—85-11) Mean sea level and change in the 
hydrological regime off Loviisa power plant around the year 
2050. Maelkki, P.; Voipio, A. (Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland)). Mar 1985. 2ip. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86752940. 

On the request of Imatran Voima Oy, the Institute of Marine 
Research has made an estimate on the future sea level off Loviisa 
Power Plant. The estimate is based on observations of mean sea 
level in the Gulf of Finland. The stations used are Helsinki (obser- 
vations since 1904) and Hamina (observations since 1928). A litera- 
ture review was made in order to estimate impact of climate 
change on environmental conditions. The results presented are 
mainly based on various estimates of meteorological Global Circu- 
lation Models (GCM). Their usefulness in the connection is briefly 
discussed. 
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1874 (DP-MS—85-118) Vegetation change detection in 
the Savannah River swamp. Jensen, J.R.; Christensen, E.J.; 
Mackey, H.E. Jr. (South Carolina Univ., Columbia (USA). 
Dept. of Geography; SEE CODE- 2204000 Savannah River 
Lab., Aiken, SC (USA)). 1986. Contract AC09-76SRO00001. 
35p. (CONF-8603101—3). NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE86015697. 

From Freshwater wetlands and wildlife symposium; Charles- 
ton, SC, USA (24 Mar 1986). 

Portions of Pen Branch, Four Mile Creek, Steel Creek, and 
Beaver Dam Creek deltas in the Savannah River swamp were eval- 
uated for wetlands vegetation change using aircraft multispectral 
scanner (MSS) data acquired at 2440 meters altitude. Areas of 190 
hectares on the Pen Branch, Four Mile Creek, and Beaver Dam 
Creek deltas, and a 240-hectare portion of Steel Creek delta were 
registered, classified, and wetlands vegetation change detection cat- 
egories determined. Pen Branch and Four Mile Creek deltas each 
lost about 12 hectares of swamp forest from 1981 to 1984. Second- 
ary successional forest regrew on portions of the Four Mile Creek 
delta (2.4 hectares) and the Beaver Dam Creek delta (15.4 hec- 
tares). About 5 hectares of swamp forest regrew on the Steel Creek 
delta. This may be the first study to detect wetlands vegetation 
change over several years using aircraft MSS data. One reason 
could be due to difficulties similar to those encountered in this 
study. Data distortion from aircraft movement in some areas of the 
swamp made image-to-image registration difficult. Best results were 
obtained on Beaver Dam Creek and Steel Creek deltas which had 
average registration accuracies within one data element, or pixel, of 
5.6 x 5.6 meters. Phenological differences and shadows caused diffi- 
culties in vegetation-type discrimination and classification. As a 
result, the number of vegetation change classes were sometimes 


1875 (LA—10783-MS) Water quality in the upper 
Jemez River and its tributaries during 1981-1982, Williams, 
J.M.; Adams, W.H.; Johnson, G.L.; Newton, H.P.; Patter- 
son, H.P.; Roybal, J.G.; Soper, K.; Williams, M.C. (Los 
Alamos National Lab., NM (USA)). Aug 1986. Contract W- 
7405-ENG-36. 10p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000299. 

Water chemistry on five cations and eight anions is reported 
for 14 locations along the upper Jemez River and its tributaries. 
These samples were collected during August and November of 
1981 and April of 1982. Elemental concentrations are well within 
published water quality standards. 


1876 (PNL—6016) Reconnaissance of intertidal and 
subtidal zones of Back Island, Behm Canal, Southeast Alaska. 
Strand, J.A.; Young, J.S. (Battelle Marine Research Lab., 
Sequim, WA (USA)). Sep 1986. Contract AC06-76RL01830. 
30p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87000715. 

A diver reconnaissance of the intertidal and subtidal zones of 
Back Island, Southeast Alaska, was performed May 20-22, 1986. 
The specific objectives were to catalog potentially vulnerable shell- 
fish, other invertebrates, and plant resources, and to identify poten- 
tial herring spawning sites. This effort was designed ‘o supplement 
the existing ecological data base for Back Island that would be used 
during the National Environmental Policy Act (NEPA) documen- 
tation process. A NEPA document will be prepared that describes 
the site environment and assesses impacts from the proposed con- 
struction and operation of the Southeast Alaska Acoustic Measure- 
ment Facility (SEAFAC). Nine diver transects were established 
around Back Island. Particular attention was devoted to proposed 
locations for the pier and float facilities and range-operations and 
shore-power cable run-ups. 
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1877 Chlorine dilemma: an environmental organization's 
perspective. Bailey, D.S. (Environmental Defense Fund, 
Richmond, VA). pp 85-90 of Water chlorination: chemistry, 
environmental impact and health effects. Volume 5. Jolley, 
R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; 
Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publishers, Inc. 
(1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The Environmental Defense Fund, (EDF), was founded in 
1967 to reduce the exposure or humans and their environment to 
toxic chemicals and to promote and encourage wise use of natural 
resources. Attention is focused on the regulation of chlorine dis- 
charges in Virginia. In Virginia, EDF has sought to resolve the 
chlorine problem by forcing the consideration of chlorine toxicity 
to aquatic life in evaluating individual discharge permit require- 
ments while keeping the emphasis on an evaluation of the need for 
chlorination in general. Thus, EDF has pursued a state water qual- 
ity standard for chlorine to address aquatic toxicity while also sup- 
porting a broad implementation policy that encourages a thorough 
reevaluation of disinfection options at each site. 


1878 Regulatory aspects of disinfection. Cotruvo, J.A.; 
Vogt, C.D. (Environmental Protection Agency, Washing- 
ton, DC). pp 91-96 of Water chlorination: chemistry, envi- 
ronmental impact and health effects. Volume 5. Jolley, 
R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; 
Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publishers, Inc. 
(1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The Environmental Protection Agency (EPA) is currently 
engaged in the most detailed and comprehensive assessment of 
drinking water quality specifications ever attempted. Under the 
Safe Drinking Water Act (SDWA), Revised National Primary 
Drinking Water Regulations must be developed for any substances 
that may have any adverse effect on health. Recommended maxi- 
mum contaminant levels (RMCLs) must be determined at the con- 
centrations in drinking water that would result in no known or an- 
ticipated adverse effect on health, including an adequate margin of 
safety. These RMCLs are not enforceable standards, but they are 
goals to strive for. Subsequent to the RMCLs, the enforceable max- 
imum contaminant levels M(CLs) will be developed. These must be 
as close to the RMCL as is feasible, taking costs and other factors 
into consideration. The revised regulations will span all classes of 
drinking water contaminants, including biological contaminants, or- 
ganic and inorganic chemicals, and radionuclides. The complete 
process will require 4 years of formal regulatory action, and it has 
been preceded by several years of detailed assessment. For each 
substance being examined, supporting assessments are produced, in- 
cluding environmental occurrence, human exposure, toxicology, an- 
alytical methods, treatment technology, unit costs, implementation 
forecasts, costs to communities and consumers, and the national 
economic impact assessments, along with several other analyses re- 
quired by Executive Orders and/or statutory imperatives. 
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(CONF-8606225—1) Genetics of stomach and 
ocular alcohol dehydrogenase and aldehyde dehydrogenase in 
the mouse. Holmes, R.S.; Popp, R.A.; VandeBerg, J.L. 
(Southwest Foundation for Biomedical Research, San Anto- 
nio, TX (USA). Dept. of Genetics; Oak Ridge National 
Lab., TN (USA). Biology Div.). 1986. Contract AC05- 
840R21400. 3p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87000550. 

From 3. congress of the International Society for Biomedical 
Research on alcoholism; Helsinki, Finland (8 Jun 1986). 

Activity variants of the stomach and ocular isozyme of alde- 
hyde dehydrogenase (AHD-4) were observed among inbred strains 
of mice. The phenotypes were inherited in a normal mendelian 
fashion, with two alleles showing codominant expression at a single 
locus (Ahd-4). Linkage data indicated that Ahd-4 is localized on 
chromosome 11 near Hba (alpha hemoglobin locus), and segregated 
independently of Adh-3, encoding the stomach and ocular isozyme 
of alcohol dehydrogenase (ADH-C,). 15 refs., 1 fig. 


1880 (DOE/ER/10899—T1) page = ane — 
and bioconversion of solar energy in cyanobacteria. Final 
report, May 1, 1983-April 30, 1986. Sherman, L.A. (Missouri 
Univ., Columbia (USA). Dept. of Biological Sciences). Jun 
1986. Contract AC02-81ER10899. 17p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015846. 

This project is concerned with an analysis of the photosyn- 
thetic membrane in the cyanobacterium, Aphanocapsa sp. The first 
stage of the project concerned on analysis of the membrane pro- 
teins, including pigment-binding proteins, and analysis of the com- 
position of PSII, PSI, cyt be/f complex, and phycobilisomes. These 
complexes were analyzed by biochemical separation of the com- 
plexes, gel electrophoresis, and western blotting using heterologous 
antibodies. Some novel membrane proteins were detected and were 
isolated from acrylamide gels. Antibodies against these proteins 
were produced and utilized to clone the genes from a lambda gtll 
library. The genes for two of the proteins, a 36 kDa chlorophyll- 
binding proteins and a 42 kDa carotenid-binding protein have 
cloned and sequenced. This system is being utilized because of the 
ability to exchange genetic information in cyanobacteria. In addi- 
tion to transformation, we developed a conjugation system that 
allows introduction of large plasmids from bacteria into Aphano- 
capsa. We are using this and other genetic exchange methods to 
produce specific mutations in cyanobacteria to determine the func- 
tion of protein and protein domains. 10 refs., 4 figs. 


1881 (DOE/ER/13073—T3) Importance of phytoalexin 
tolerance and detoxification for pathogenicity. 
report, June 1983-June 1985, VanEtten, H.; Matthews, D. 
(Cornell Univ., Ithaca, NY (USA). Dept. of Plant Patholo- 
gy). 1985. Contract AC02-83ER13073. 7p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87001667. 

Previous studies showed the lack of ability to demethylate 
the phytoalexin pisatin reduces the ability of N. haematococca to 
cause disease on pea. The detoxification of pisatin requires two 
components: NADPH-cytochrome c reductase and cytochrome P- 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


450. The ability to separate and reconstitute these two components 
has demonstrated that the reductase from a non-demethylating iso- 
late of N. haematococca will support demethylating activity when 
combined with the cytochrome P-450 from a demethylating isolate. 
The finding that the critical genetic factor here is the cytochrome 
P-450 fraction reinforces the hypothesis that the multiple pda genes 
— fungus encode different cytochrome P-450 isozymes. 4 refs., 
1 fig., 1 tab. 


1882 pe egg 7 gp ene of phytoalexin 
tolerance detoxification for pathogenicity. Progress 
pr ag 1984-January 1, 1985. VanEtten, H.; Mat- 
thews, D. (Cornell Univ., Ithaca, NY (USA). Dept. of Plant 
nim fe Jan 1985. Contract AC02-83ER13073. 3p. 
A02/MF A011; 1; GPO Dep. File Number 
DE87000296. 
Previous studies had demonstrated that pisatin demethylation 
by N. haematococca is catalyzed by a microsomal cytochrome P- 
450. Cytochrome P-450 and NADPH-cytochrome c reductase from 
N. haematococca microsomes were solubilized with sodium cholate 
and partially purified by chromatography on blue A-agarose and o- 
aminohexyl-agarose. The NADPH-cytochrome c reductase, which 
is an essential component of microsomal cytochrome P-450 depend- 
ent reaction, was then purified by chromatography on 2’,5’-ADP- 
agarose to a specific activity of about 16 pmoles/min/mg protein. 
Upon SDS-polyacrylamide gel electrophoresis, the reductase prepa- 
ration contained one major band of molecular weight 84,000. The 
purified reductase can reconstitute demethylase activity of cytoch- 
rome P-450 fractions, and appears to be rate-limiting for demethy- 
lase activity in microsomal extracts. Rabbit antiserum to the reduc- 
tase has been obtained and partially characterized with regard to 
inhibition of reductase enzyme activity and Ouchterlony precipitin 
reactions. 2 refs. 


(DOE/ER/13073—TS5) Importance of phytoalexin 
tolerance and detoxification for pathogenicity. 
report, June 1, 1983-April 1, 1984. VanEtten, H.; Matthews, 


D. (Cornell Univ., Ithaca, ‘NY (USA). Dept. of Plant Pa- 
thology). 10 Apr 1984. Contract AC02-83ER13073. 3p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000996. 

This report relates progress on characterization of the en- 
zymes responsible for phytoalexin detoxification, especially with 
regard to their substrate specificity, sensitivity to inhibitors, regula- 
tion, and relationship to virulence. The results have significance for 
potential practical applications involving phytoalexins as a means of 
disease control, as well as for basic theories of plant-parasite inter- 
actions. 


1884 (DOE/ER/60129—1) Quantum biology and quan- 
tum pharmacology: proceedings. Loewdin, P.O.; Ocehrn, 
N.Y.; Sabin, J.R.; Zerner, M.C. (Wiley (John) and Sons, 
New York (USA)). 1986. Contract FG05-83ER60129. 290p. 
(CONF-8503147—). John Wiley and Sons, Inc., 605 Third 
Ave., New York, NY 10158. File Number 1186011746. 

From Sanibel symposia; Sanibel, FL, USA (18 Mar 1985). 

The 25th Sanibel Symposia, which included the 12th meet- 
ing of the Symposium on Quantum Biology and Quantum Pharma- 
cology, was held at the University of Florida Whitney Laboratory 
at Marineland on the Atlantic Coast of Florida, March 14-23, 1985. 
The three days (March 14-16) devoted to Quantum Biology and 
Quantum Pharmacology saw the presentation of more than 50 
papers by the 90 participants representing about 20 different na- 
tions. These “Proceedings” comprise the contributions in both the 
invited talks and the poster sessions. 


1885 (AEA-TECDOC—371, pp 101-122) Radiolabel- 
ing, extraction and cuaracterization of surface antigens as il- 
lustrated by studies on Schistosoma mansoni. Hayunga, E.G.; 

Sumner, M.P.; Vannier, W.E. (Uniformed Services Univ. of 
the Health Sciences, Bethesda, MD, USA. Div. of Tropical 
Public Health; Naval Medical Research Inst., Bethesda, 
MD, USA). May 1986. NTIS (US Sales Only), PC Al2/MF 
A01. File Number DE87700023. 
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In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The most commonly used method for studying surface anti- 
gens involves direct radiolabelling with 151. Several methods of io- 
dination exploit a very simple chemical reaction, halogen substitu- 
tion. The radiolabelling of Schistosoma mansoni adult worms serves 
as a prime example. Initial attempts to radiolabel surface antigens of 
adult worms by lactoperoxidase catalyzed iodination yielded equiv- 
ocal results. Attempts to label living adult schistosomes with chlor- 
amine-T or diazotized iodosulfanilic acid yielded similar results. 
Satisfactory and reproducible radioiodination of tegumental pro- 
teins of living adult worms was finally achieved using the Bolton- 
Hunter reagent. Isolation of schistosome tegumental antigens has in- 
cluded extraction by freeze-thaw, saponification, saline, sodium do- 
decyl sulfate, deoxycholate, the non-ionic detergent Nonidet P-40, 
treatment with trypsin and incubation in phosphate buffered saline. 
The isolated fractions were membrane material. 58 refs, 13 figs, 1 
tab. 


1886 (IAEA-TECDOC—371, pp 123-131) Isolation of 
parasite surface membranes. Podesta, R.B.; Siddiqui, A.A.; 
Ansell, M.T. (University of Western Ontario, London, 
Canada. Dept. of Zoology). May 1986. NTIS (US Sales 
Only), PC A12/MF A0O1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The brief review of various methods used to isolate 
flatworm membranes and the detailed protocol of methods to frac- 
tionate the membranes of the surface epithelial layer of Schistosoma 
mansoni and brush border membrane of Hymenolepis diminuta is 
presented. 36 refs, 2 figs. 


1887 (IAEA-TECDOC—371, pp 133-144) Character- 
ization of schistosome antigens by SDS-polyacrylamide gel 
electrophoresis. Sumner, M.P.; Hayunga, E.G. (Uniformed 
Services Univ. of the Health Sciences, Bethesda, MD, USA. 
Div. of Tropical Public Health). May 1986. NTIS (US Sales 
Only), PC A12/MF A0O1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

Separation of polypeptides by sodium dodecyl] sulfate polya- 
crylamide gel electrophoresis (SDS-PAGE) is based upon the rela- 
tionship between the electrophoretic mobility of SDS-protein com- 
plexes and their molecular weights. Tegumental proteins extracted 
from Schistosoma mansoni have been analyzed by SDS-PAGE 
using slab gels by a number of investigators. Valuable information 
has also been obtained using tube gels to analyze radiolabeled pro- 
teins. The procedures for electrophoresis using tube gels and elec- 
trophoresis using gradient slab gels are described. 28 refs, 3 figs, 3 
tabs. 


1888 (IAEA-TECDOC—371, pp 145-155) Two dimen- 
sional (2-D) electrophoresis and silver staining of proteins in 
SDS gels. Harn, D.; Oligino, L. (Harvard Medical School, 
Boston, MA, USA). May 1986. NTIS (US Sales Only), PC 
A12/MF AO1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

Two dimensional electrophoresis is a powerful way to ana- 
lyze protein samples. It separates molecules by charge, then by size 
in a polyacrylamide or agarose gel. Combining these two tech- 
niques allows visualization of up to 1000 peptides on a single gel. 
Silver staining of proteins provides a rapid and ultra-sensitive 
method for the detection of nanogram amounts of proteins. The 
procedures for two dimensional electrophoresis and silver staining 
of proteins in gels are described. 6 refs. 


1889 (AEA-TECDOC—371, pp 157-168) Affinity 
chromatography using antibodies. Purification of trematode 
antigens by gel filtration and antibody affinity chromatogra- 
phy. Hillyer, G.V. (Puerto Rico Univ., Rio Piedras). May 
1986. NTIS (US Sales Only), PC ‘A12/MF AOl. File 
Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The field of parasitic immunochemistry has advanced consid- 
erably in recent years. One reason is that increasing attention has 







been placed in identifying target antigens of proven or potential im- 
portance in acquired resistance or in osis. This review 
concerns some aspects of antigen purification in trematode infec- 
tions, with emphasis on those studies which used gel filtration or 
antibody affinity chromatography. Purification of Schistosoma and 
Fasciola serodiagnostic antigens is discussed. 49 refs. 


(IAEA-TECDOC—371, pp 169-177) Isolation 
ach gatibedinn et -eliaamaie antigens by affinity chroma- 
tography using immobilized lectins. Hayunga, E.G. (Uni- 
formed Services Univ. of the Health Sciences, Bethesda, 
MD, USA. Div. of Tropical Public Health). May 1986. 
NTIS (US Sales Only), PC A12/MF A0Ol1. File Number 
DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The ability of lectins to react with specific structural con- 
figurations of sacharides has becii compared to the recognition of 
antigens by antibodies. The protocols for analysis of glycoprotein 
antigens from Schistosoma mansoni and Schistosoma japonicum by 
the lectin affinity chromatography are described. 35 refs, 2 figs, 1 
tab. 


1891 (ORNL/TM—10230) Purification of — 
particles by elution preparative gel electrophoresis. Uber 
bacher, E.C.; Bunick, G.J. (Oak Ridge National Lab., TN 
(USA)). Sep. 1986. Contract AC05-840R21400. 22p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87 1853. 

A preparative elution gel electrophoresis technique is de- 
scribed for ultrapurification of nucleosomes, dimers, and other nu- 
cleoprotein macromolecules. The apparatus can accommodate 10 to 
20 mg of sample and multiple runs can be obtained from one polya- 
crylamide gel. The eluate is recovered using an ordinary fraction 
collector and the sample distribution is measured by an in-line uv 
monitor. The apparatus has been used to further purify nucleo- 
somes prepared by several different methods. Nucleosome core par- 
ticles containing precise DNA lengths (146 +- 0.5 bp) have been 
obtained by this method for crystallization. Nucleosomes containing 
specific longer DNA lengths, such as 168 bp and 175 bp, or specific 
labels have also been obtained for biophysical studies. The ease of 
use and versatility of the system makes it an attractive method for 
obtaining the homogeneous samples required for reproducible bio- 
physical studies of the nucleoprotein constituents of chromatin as 
well as other similar macromolecules. 13 refs., 4 figs. 


1892 Kinetic study of the blue copper protein rusti- 
cyanin from Thiobacillus ferrooxidans. Blake, R.C. II; Shute, 
E.A. (Meharry Medical College, Nashville, TN). Federation 
Proceedings, Federation of American Societies for Experimen- 
tal Biology; 45: No. 6, 1603(May 1986). (CONF-8606151—). 
Contract FG05-85ER 13339. 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

” Rusticyanin is located in the periplasmic space of T. ferroox- 
idans and is believed to be the primary acceptor of reducing 
equivalents from Fe(II) during growth of this chemolithotrophic 
bacterium on ferrous sulfate as its sole energy source. The kinetics 
of the Fe(II)-dependent reduction of rusticyanin were studied by 
stopped-flow spectrophotometry. Reduction of the purified blue 
copper protein, monitored at 597 nm, was observed to be a single 
exponential function of time at ail concentrations of Fe(II) and sul- 
fate examined. At low concentrations of sulfate (<100 mM), the 
pseudo first order rate constant for the reduction of rusticyanin 
showed a hyperbolic dependence upon the concentration of Fe(II). 
At high concentrations of sulfate (>500 mM), the pseudo first 
order rate constant for reduction showed a linear dependence upon 
the concentration of Fe(II). When the concentration of the aqueous 
(Fe(II)-sulfate) complex was calculated for each set of experimental 
conditions, the pseudo first order rate constant for reduction was a 
linear function, over a 400-fold range, of the concentration of this 
aqueous complex, with a slope of 0.5M~'s~! and a positive ordinate 
intercept of 0.0008 s~1. These rates are too slow to account for the 
facile Fe(II)-dependent reduction of cytochromes in the intact orga- 
nism. 





1893 Choline oxidation by intact chloroplasts isolated 
directly from spinach leaves. Weigel, P.; Hanson, A.D. 
(Michigan State Univ., East Lansing). Plant Physiology, Sup- 
plement; 80: No. 4, 57(Apr 1986). Contract AC02- 
76ERO1338. 

From Annual meeting of the American Society of Plant 
Penis Baton Fave, LA, USA yo Jun 1986). 

uminated chloroplasts derived from spinach leaf proto- 

plasts synthesize betaine from choline via the intermediate betaine 
aldehyde (BAL) (PNAS 82:3678). Photosynthetically active chloro- 
plasts isolated directly from spinach leaves oxidized ['*C]choline in 
the light at rates 10 times higher (25-80 nmol/mg chl b) than proto- 
plast-derived chloroplasts. Up to 20% of the ['C]choline supplied 
during a 30 min incubation was oxidized in the light; the main 
product was ['*C]BAL. Rates of [?*C]choline oxidation in darkness 
were only 5-30% of rates in light. Light-dependent ['*C]choline ox- 
idation was abolished by DCMU and 5 mM DTT. Pre-illumination 
of the chloroplasts did not promote [?*C]choline oxidation in dark- 
ness. The uncouplers nigericin and CCCP at concentrations which 
eliminated CO2-dependent O2 evolution did not affect ['*C]choline 
oxidation in the light. They hypothesize that ['*C]choline oxidation 
is not dependent upon light activation of an enzymatic system or 
upon the electrochemical proton gradient but requires an oxidant 
generated in the light. 


1894 Betaine aldehyde dehydrogenase isozymes of spin- 
ach, Hanson, A.D.; Weretilnyk, E.A.; Weigel, P. (Michigan 
State Univ., East Lansing). Plant Physiology, — 80: 
No. 4, 57(Apr 1986). Contract AC02-76ER01338. 

From Annual meeting of the American Society of Plant 
Physiologists; Baton Rouge, LA, USA (8-12 Jun 1986). 

Betaine is synthesized in spinach chloroplasts via the path- 
way Choline — Betaine Aldehyde — Betaine; the second step is 
catalyzed by betaine aldehyde dehydrogenase (BADH). The subcel- 
lular distribution of BADH was determined in leaf protoplast ly- 
sates; BADH isozymes were separated by 6-9% native PAGE. The 
chloroplast stromal fraction contains a single BADH isozyme (#1) 
that accounts for > 80% of the total protoplast activity; the ex- 
trachloroplastic fraction has a minor isozyme (#2) which migrates 
more slowly than #1. Both isozymes appear specific for betaine al- 
dehyde, are more active with NAD than NADP, and show a ca. 3- 
fold activity increase in salinized leaves. The phenotype of a natural 
variant of isozyme #1 suggests that the enzyme is a dimer. 


1895 Role of calcium in the mechanical strength of soy- 
bean hypocotyl cell walls. Virk, S.S.; Cleland, R.E. (Univ. of 
Washington, Seattle). Plant Physiology, Supplement; 80: No. 
4, 76(Apr 1986). Contract AT06-70ER73019. 

From Annual meeting of the American Society of Plant 
Physiologists; Baton Rouge, LA, USA (8-12 Jun 1986). 

Calcium ions inhibit auxin-induced growth in both dicot 
stems and coleoptiles. In coleoptiles calcium does not directly stif- 
fen cell walls. The authors have tested here whether calcium might 
alter the mechanical strength of a dicot cell wall, the soybean hy- 
pocotyl. Sections were longitudinally bisected, boiled or frozen- 
thawed, incubated in solutions and then the mechanical strength 
was determined with an Instron. The calcium content was also 
measured. Removal of calcium by EGTA or by acidic buffers such 
as K-Pi-citrate resulted in a proportional increase in wall extensibil- 
ity. Addition of calcium, on the other hand, stiffened the walls. 
These changes were reversible. It was concluded that calcium 
crosslinks make a significant contribution to the strength of dicot 
stem cell walls, and that in vivo, removal of calcium from the wall 
by uptake into the cell could result in wall loosening and thus en- 
hanced growth. 


1896 Biosynthesis of poly(y-glutamylcysteinyl)glycines. 
Robinson, N.J.; Langston-Unkefer, P.J.; Jackson, P.J. (Los 
Alamos National Lab., NM). Plant Physiology, Supplement; 
80: No. 4, 107(Apr 1986). 
From Annual meeting of the American Society of Plant 
Pigsicloaes Baton Rouge, LA, USA (8-12 Jun 1986). 
Poly(y-glutamylcysteinyl)glycines, (yEC) /sub n/G, are 
functional analogues of metallothionein in Cd-resistant Datura in- 
noxia cells in suspension culture. These peptides bind Cd and the 
addition of Cd to the growth medium induces their synthesis. The 
presence of peptide bonds through the y-carboxyl group of gluta- 
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mate indicates that these compounds are products of a biosynthetic 
pathway and are not directly encoded by structural genes. Their 
structure suggests that a peptidase, with a catalytic activity similar 
to y-glutamyl transpeptidase, is responsible for their assembly using 
glutathione and an activated form of y-glutamyl cysteine as precur- 
sors. Binding of Cd to (yEC)/sub n/ G elicits product removal. In- 
creased synthesis of these peptides in response to Cd is also accom- 
panied by overproduction of certain mRNA species. The nature of 
the regulation of this pathway by Cd is considered. 


1897 Polyadenylated, noncapped RNA from the archae- 
bacterium Methanococcus vannielii. Brown, J.W.; Reeve, 
J.N. (Ohio State Univ., Columbus). Journal of Bacteriology; 
162: No. 3, 909-917(Jun 1985). Contract AC02-81ER 10945. 
Polyadenylated [poly(A)* ] RNA molecules have been isolat- 
ed from Methanococcus vannielii by oligodeoxythymidylate-cellu- 
lose affinity chromatography at 4°C. Approximately 16% of the 
label in RNA isolated from cultures allowed to incorporate 
[*H]uridine for 3 min at 37°C was poly (A)* RNA. In contrast, less 
than 1% of the radioactivity in RNA labeled over a period of sev- 
eral generations was contained in poly(A)* RNA molecules. Elec- 
trophoretic separation of poly(A)* RNA molecules showed a heter- 
Ogeneous population with mobilities indicative of sizes ranging 
from 900 to 3000 bases in length. The population of poly(A)* RNA 
molecules was found to have a half-life in vivo of approximately 12 
min. Polyadenylate [poly(A)] tracts were isolated by digestion with 
RNase A and RNase T; after 3’ end labeling of the poly(A)* RNA 
with RNA ligase. These radioactively labeled poly(A) oligonucleo- 
tides were shown by electrophoresis through DNA sequencing gels 
to average 10 bases in length, with major components of 5, 9, 10, 
11, and 12 bases. The lengths of these poly(A) sequences are in 
agreement with estimates obtained from RNase A and RNase T; di- 
gestions of [*H]adenine-labeled poly(A)* RNA molecules. Poly(A)* 
RNA molecules from M. vannielii were labeled at their 5’ termini 
with T, polynucleotide kinase after dephosphorylation with calf in- 
testine alkaline phosphatase. The relatively short poly(A) tracts, the 
lack of 5’ cap structures, and the instability of the poly(A)* RNA 
molecules isolated from M. vannielii indicate that these archaebac- 
terial poly(A)* RNAs more closely resemble eubacterial mRNAs 
than eucaryotic mRNAs. 


1898 Protein sequence homologies between portions of 
the L and M subunits of reaction centers of Rhodopseudo- 
monas capsulata and the 32 kd herbicide-binding polypeptide 
of chloroplast thylakoid membranes and a — relation 
to quinone-binding sites. Hearst, J.E.; Sauer, K. (Lawrence 
Berkeley Lab., CA). pp 355-359 of Advances in photosyn- 
thesis research. Volume III. Sybesma, C. (ed.). Hague, The 
Netherlands; Martinus Nijhoff/Dr. W. Junk Publishers 
(1984). Contract ACO03-76SF00098. 

From 11. international congress on photosynthesis; Brussels, 
Belgium (1-6 Aug 1983). 

The sequences of the reaction center polypeptides of Rho- 
dopseudomonas capsulata have been determined. There is a highly 
conserved pattern of sequences of amino acids which is common to 
the L and M subunits of R. capsulata and the 32 kd herbicide-bind- 
ing polypeptide of chloroplast thylakoid membranes in spinach and 
tobacco. This conservation of sequence has survived since the di- 
vergence of these organisms, which is estimated to have taken 
place 3 billion years ago. Such a striking conservation of amino 
acid sequence suggests that these portions of all three proteins, 
which are approximately 60% in from the amino terminus in each 
case, are at the functional centers of these proteins. Because the R. 
capsulata reaction centers are known to contain two bound quin- 
ones because herbicide binding to the 32 kd thylakoid membrane 
protein is known to block quinone binding to photosystem 2 and 
because quinones are known to have unique importance to the pri- 
mary chemical events in bacterial reaction centers as well as in 
photosystem 2 of chloroplasts, it is the authors hypothesis that this 
highly conserved sequence of amino acids is involved in quinone 
binding and function. 
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1899 Membrane lipid dynamics in — promyelocytic 
leukemia cells sensitive and resistant to 12-O-tetradecanoyl- 
phorbol-13-acetate induction of differentiation. Fisher, P.B.; 
Schachter, D.; Abbott, R.E.; Callaham, M.F.; Huberman, E 
(Columbia Univ., New York, NY). Cancer Research; 44: 
5550-5554(Dec 1984). Contract W-31-109-ENG-38. 

A series of fluorescent probes was used to analyze mem- 
brane lipid dynamics in promyelocytic leukemic cells sensitive (HL- 
60) or resistant (R-55) to phorbol diester induction of cell differen- 
tiation. When examined with the probe 1,6-diphenyl-1,3,5-hexa- 
triene, R-55 cells were found to have higher fluorescence anisotro- 
py values, indicative of decreased lipid fluidity, as compared to 
HL-60 cells. In contrast, when HL-60 and R-55 cells were com- 
pared using a series of membrane-impermeant fluorophores that in- 
corporate only into the outer hemileaflet of the plasma membrane, 
no difference was observed in membrane lipid fluidity. Exposure to 
12-O-tetradecanoylphorbol-13-acetate (10 ng/ml) for 24 hr de- 
creased the fluorescence anisotropy of 1,6-diphenyl-1,3,5-hexatriene 
in both HL-60 and R-55 cells, whereas by 48 hr only the HL-60 
cells displayed the reduction. No effect on the fluorescence anisot- 
ropy of 1-(4'-trimethylammonium phenyl)-6-phenyl-1,3,5-hexatriene, 
which is believed to localize in the plasma membrane, was ob- 
served in R-55 cells exposed to 12-O-tetradecanoylphorbol-13-ace- 
tate (10 or 100 ng/ml), whereas HL-60 cells treated with 12-O-te- 
tradecanoylphorbol-13-acetate (10 ng/ml) showed a marked reduc- 
tion in the fluorescence anisotropy. These observations suggest that 
the ability of HL-60 cells to respond to 12-O-tetradecanoylphorbol- 
13-acetate may be affected by the physical state of the plasma mem- 
brane lipids and that the resistant phenotype is associated with de- 
creased fluidity of either the inner leaflet of the plasma membrane 
and/or of the cytosolic organellar membranes. 


1900 Binding specificities of eight monoclonal antibodies 
to human glycophorin A - studies with M/sup c/M, and M/ 
sub k/En(UK) variant human erythrocytes and M- and MN/ 
sup V/-type chimpanzee erythrocytes. Bigbee, W.L.; Lang- 
lois, R.G.; tor M.; Jensen, R.H. (Lawrence Liver- 
more National Lab., CA). Journal of Immunology; 133: No. 
6, 3149-3155(Dec 1984). Contract W-7405-ENG-48. 

Four newly derived mouse monoclonal antibodies to human 
glycophorin A are described. Three of these antibodies bind prefer- 
entially to the N form of glycophorin A; the fourth recognizes a 
shared determinant of the M and N forms. All four antibodies are 
directed toward the 39 amino acid, amino-terminal portion of the 
protein, and the N-specific antibodies require for binding the pres- 
ence of N-acetyl-neuraminic acid on the glycosidically linked oligo- 
saccharides. Cross-reaction of the N-specific antibodies to homozy- 
gous MM erythrocytes appears to result from binding to glyco- 
phorin B. In addition, these antibodies together with four previous- 
ly reported glycophorin monoclonal antibodies, including two that 
specifically recognize the M form of glycophorin A, were tested 
for binding to M/sup c/M and M/sup k/En(UK) variant human 
erythrocytes. Results obtained for five of the six M- or N-specific 
monoclonal antibodies point to the general immunodominance of 
the amino-terminal serine-leucine polymorphism and the require- 
ment for sialic acid. The epitopes for all three N-specific mono- 
clonal antibodies include the amino terminal leucine that occurs in 
the N form of glycophorin A and may also include the glutamic 
acid that occurs at position five. Their studies support the proposed 
Lepore-type glycophorin A-B hybrid gene rearrangement for the 
En(UK) allele found in the English En(a-) family. The data also 
confirm the expression of the M-like glycoprotein on chimpanzee 
erythrocytes and the presence of a human glycophorin B-like anti- 
gen on the MN/sup V/-type cells. 


1901 Mathematical models of cell-cell adhesion. Bell, 
G.I. (Los Alamos National Lab., NM). pp 3-12 of Mathe- 
matical modeling in immunology and medicine. Marchuk, 
G.L; Belykh, L.N. (eds.). Amsterdam, Netherlands; North- 
Holland Publishing Company (1983). 

Contact interactions between cells are important in induction 
and effector phases of an immune response. Such cell-cell interac- 
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tions appear to involve competition between non-specific repulsion, 
caused by electrostatic forces together with solvent exclusion ef- 
fects, and specific bonds mediated by cell surface receptors and 
soluble ligands. A quantitative theory for this competition is sum- 
marized and compared with experimental results on agglutination 
of thymocytes by the lectin Con a. The theory predicts equilibrium 
contact areas in reasonable agreement with experiment. 22 refer- 
ences, 4 figures. 
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1902 (DOE/ER/60448—T1) Massachusetts Institute of 
Technology progress report, January 1-July 14, 1986. - 
chusetts Inst. of Tech., Cambridge (USA)). 1986. Contract 
FG02-86ER60448. 17p. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE87000430. 

Progress is recorded on a coordinated research project on 
the biochemical basis of single nucleotide substitutions which result 
in a mutant hypoxanthine-guanine phosphoribosyltransferase 
(HGPRT). Reports from individual investigation relate progress in 
resolution of exon 3 of the human HGPRT gene, isolation of geno- 
mic RNA, mutant t-cell growth, restriction analysis of insertion/de- 
letion events in HGPRT, HGPRT messenger DNA isolation, DNA 
sequencing of HGPRT genes, reduction of selection conditions for 
HGPRT mutants, and progress in improving the HGPRT assay. 4 
refs., 2 figs., 1 tab. (DT) 


1903 (DOE/EV/03267—1) [Improved mutagen-testing 
system in mice]. Informal technical progress report. Roder- 
ick, T.H. Jackson Lab., Bar Harbor, ME (USA)). 1986. 
Contract AC02-76EV03267. 6p. NTIS, PC A 
GPO Dep. File Number DE87001449. 

We are producing and identifying chromosomal inversions 
for the purpose of establishing efficient systems for assessing in- 
duced and spontaneous heritable mutations. We are also using the 
inversions and other chromosomal aberrations we produce to ask 
basic questions about meiosis and reproductive performance. We 
also study chromosomal structure by identifying the cytological lo- 
cation of genes and break points related to the inversions. 6 refs., 2 
tabs. 


1904 (DOE/EV/03267—T1) Radiation-induced chromo- 
somal inversions in mice. Technical progress report. Roder- 
ick, T.H. (Jackson Lab., Bar Harbor, a (USA)). roy 
Contract AC02-76EV03267. 6p. NTIS, PC A02/MF A 
GPO Dep. File Number DE87000869. 

Chromosomal inversions are being produced for the purpose 
of establishing efficient systems for assessing induced and spontane- 
ous heritable mutations. The inversions and other chromosomal ab- 
errations produced are used to ask basic questions about meiosis 
and reproductive performance. Chromosomal structure is being 
studied by identifying the cytological location of genes and break 
points related to the inversions. 2 tabs. 


1905 (IC—85/277) Collective biology of the gene: To- 
wards genetic dynamics engineering. Chela-Flores, J. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Nov 1985. 42p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE86704240. 

Chromatin dynamics is studied in terms of coupled vibra- 
tions (phonon pairing); this is shown to lead to a collective variable 
4, interpreted as a gene inhibition factor, which behaves as a bio- 
logical switch turned off, not only by enzymatic action or metabol- 
ic energy, but also by means of an external probe:irradiation. We 
discuss the inactivation of the X chromosome and puffing. The rel- 
evance of being able to modulate A is emphasized, since it is equiv- 
alent to controlling chromatin dynamics without interfering with 
chromatin structure, unlike in the usual recombinant DNA tech- 
niques. 57 refs, 4 tabs. 
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1906 Flow karyology of serially cultured Chinese ham- 
ster cell lineages. Bartholdi, M.F.; Ray, F.A.; Cram, L.S.; 
Kraemer, P.M. (Los Alamos National Lab., NM). Cytometry 
(Baltimore); 5: 534-538(1984). 

From Applications of flow cytometry to gene mapping and 
chromosome analysis; Santa Fe, NM, USA (23-26 Oct 1983). 

Flow karyology of serially cultured Chinese hamster cell lin- 
eages has been observed to be influenced by the degree of cellular 
heterogeneity in culture. The minimum coefficient of variation 
(CV) and debris fraction obtainable vary as a cell lineage evolves 
from a primary cell culture to an established cell line. The cell line- 
ages pass through a stage of decreased cellular heterogeneity from 
which flow karyotypes can be obtained with lower CV and debris 
fraction. The influence of cellular heterogeneity on flow karyology 
is observed with constant preparative protocol and constant instru- 
ment performance, and can be an additional source of variability. 


New shuttle vectors for Bacillus subtilis and Es- 
cherichia coli which allow rapid detection of inserted frag- 
ments. Sullivan, M.A.; Yasbip, a Young, F.E. (Univ. of 
Rochester School of Medicine and Dentistry, NY). Gene; 
29: 21-26(1984). Contract AC02-81ER60017. 

Two new shuttle vectors have been constructed by fusing 
the Escherichia coli plasmid pUC9 with the Staphylococcus aureus 
plasmids, pU110 and pC194. The resulting hybrids replicate in both 
E. coli and Bacillus subtilis and contain seven restriction sites 
within a part of the lacZ gene. Insertion of foreign DNA into those 
sites can be easily detected in E. coli and hybrid plasmids can sub- 
sequently be transformed into B. subtilis. 
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1908 Study of target gas excitation accompanying colli- 
sional activation of large polyatomic ions. Bricker, D.L.; 
Russell, D.H. (Texas A & M Univ., ae Station). Jour- 
nal of the American Chemica! Society; 1 20, 6174- 
6179(1 Oct 1986). Contract AS05-82ER 13023. 

Studies on the dynamics of collision-induced dissociation 
(CID) of the [M + H]* ion of chlorophyll a are reported. The dy- 
namical information derived from this study is based upon measure- 
ments of the energy loss accompanying CID, i.e., the change in the 
translational energy of the [M + H]* ion upon collision with the 
target gas. When helium is used as the target gas, the energy loss is 
quite large (ca. 24 eV), but the measured energy loss decreases as 
the ionization energy of the target gas is decreased. For example, 
the energy loss decreases from 24 to 9 eV when He, Ne, Ar, and 
Kr target gases are used. In addition, the energy loss decreases as 
the energy of the incident ion is decreased. They interpret the trend 
in the energy loss data as evidence that target gas excitation and 
collisional activation are competitive processes. The general conclu- 
sions from this work are supported by studies of ion-molecule reac- 
tions between translationally excited (keV energies) polyatomic ions 
(e.g., CeHe*) and thermal neutral atoms and molecules. The latter 
studies were performed by Fourier transform mass spectrometry 
(FTMS). Based on these studies a general model for keV energy 
collisional activation is proposed. 


1909 Catabolic fate of Streptomyces viridosporus T7A- 
Produced, acid precipitable lignin upon incubation 
with ligninolytic Streptomyces species and Phanerochaete 
chrysosporium. Pometto, A.L. til; Crawford, D.L. (Univ. of 
Idaho, Moscow). Applied and Environmental Microbiology; 
51: No. 1, 171-179(Jan 1986). Contract ASO7-80ER 10775. 
Degradation of ground and hot-water-extracted corn stover 
(Zea mays) lignocellulose by Streptomyces viridosporus T7A gen- 
erates a water-soluble lignin degradation intermediate termed acid- 
precipitable polymeric lignin (APPL). The further catabolism of 
T7A-APPL by S. viridosporus T7A, S. badius 252, and S. 
setonii75Vi2 was followed for 3 weeks. APPL catabolism by Phan- 
erochaete chrysosporium was followed in stationary cultures in a 
low-nitrogen medium containing 1% (wt/vol) glucose and 0.05% 
(wt/vol) T7A-APPL. Metabolism of the APPL was followed by 
turbidometric assay (600 nm) and by direct measurement of APPL 
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recoverable from the medium. Accumulation and disappearance of 
soluble low-molecular-weight products of APPL catabolism were 
followed by gas-liquid chromatography and by high-pressure liquid 

Mineralization of 


chromatography, utilizing a diode array detector. 
a [*C-ligninJAPPL was also followed. The percent '*C recovered 
as *CO,, “*C-APPL, ‘C-labeled water-soluble products, and cell 
pee er radioactivity, were determined for each microorga- 
nism after 1 and 3 weeks of incubation in bubbler tube cultures at 
37°C. P. chrysosporium evolved the most ‘COs, and S. virido- 
sporus gave the greatest decrease in recoverable *C-APPL. The 
results show that S. badius was not able to significantly degrade the 
APPL, while the _other microorganisms demonstrated various 
APPL-degrading abilities. 
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1910 (BNL—38280) Determination of ruthenium on 
DNA by XRF. Wielopolski, L.; Zhang, R.; Clarke, M.J.; 
Cohn, S.H. (Brookhaven National Lab., Upton, NY (USA); 
Boston Coll., Chestnut Hill, MA (USA). Dept. of Chemis- 

. 1985. Contract AC02-76CHO00016. 14p. (CONF- 
8505112—8). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86013920. 

From 2. international symposium on the biology and toxicol- 
ogy of metals using nuclear analytical methods; Upton, NY, USA 
(20 May 1985). 

An x-ray fluorescence (XRF) technique is used to quantitate 
the binding of [H2O(NHs)sRu/sup II/]* to DNA. This method is 
shown to be more sensitive, precise and convenient than conven- 
tional optical absorption (OA) spectroscopy, differential pulse vol- 
tammetry (DPV), or atomic absorption (AA) techniques. XRF is 
insensitive to the oxidation state or coordination environment of the 
Ru, and so can be used to determine total Ru. The minimum de- 
tectable amount of Ru is 10 ng in one hour of counting time using a 
100 mCi ‘I source. The specific advantages of the XRF method 
over the conventional methods are outlined. 10 refs., 4 figs. 


1911 (CONF-851113—9) Radiation dose estimates for 
citrate in man. Crook, J.E.; Carlton, J.E.; Stabin, 
M.; Watson, E. (Oak Ridge Associated Universities, Inc., 
TN (USA)). 1985. Contract AC05-760R00033. Sp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000301. 

From Radiopharmaceutical dosimetry symposium; Oak 
Ridge, TN, USA (5 Nov 1985). 

Tumor imaging agents suitable for use with positron emis- 
sion tomographs are constantly sought. We have performed studies 
with animal-tumor-bearing models that have demonstrated the rapid 
uptake of copper-64. The radiation dose estimates for man indicate 
that the intravenous administration of 7.0 mCi would result in radi- 
ation doses to the kidney of 9.8 to 10.5 rads with other organs re- 
ceiving substantially less radiation. 5 refs., 3 tabs. 


1912 (INIS-BR—507) mg of the Nar oma of renin- 
angiotensinaldosterone system and Kallikrein-Kinin system in 
normal pregnancy. Abreu Fagundes, V.G. de. (Universidade 
do Estado do Rio de Janeiro (Brazil). Centro ee: 
1984. 102p. (In Portuguese). NTIS (US Sales Only), PC 
A06/MF Kot. File Number DE86703989. 

The alterations in the renin-angiotensin-aldosterone system 
and Kallikrein-Kinin system were studied. The possible interfer- 
ences of these systems on the arterial pressure and on the evolution 
of normal pregnancy were presented in the following situations: 
when the pregnant change from dorsal decumbency to left lateral 
decumbency and to orthostatic position. (M.A.C.). 


1913 (INIS-BR—537-Vol.2, pp vp) Radioisotopic eval- 
uation of portal circulation. Experimental study. Maliska, C.; 
Rosenthal, D. (Rio de Janeiro Univ., Brazil. Hospital Uni- 
versitario; Rio de Janeiro Univ., Brazil. Inst. de Biofisica). 
1986. (In ’Portu guese). NTIS (US Sales Only), PC A19/MF 
A01. File hee DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
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The use of a radiotracer of portal circulation through the in- 
testine, should prevent cruel punctures in the portal-vein or spleen 
as it is usually the case with traditional methods in the study of 
portal-system. The absorption of I-131 and Tc-99m, previously 
checked in rabbits presented similar results in dogs. The time of cir- 
culation between terminal large intestine and the liver (t- was 
determined by external counting at hepatic level by recording ra- 
dioactivity variation-time. In healthy animals the t-RF was from 
20to 60 seconds, with average time of 42 seconds. In 2 animals with 
partial binding of portal vein the t-RF went up to 110 and 120 sec- 
onds. 


1914 (INIS-mf— 10498, pp 20) age omar of — 
tron emission tomography for nuclear medi 
Africa. Iturralde, M. 1986. NTIS (US Sales Only, PC ry, 
MF AOl. File Number DE86703990. (CONF-860235— 
Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1915 (INIS-mf— 10498, 
and Xe-127. Klop 
A03/MF AO1. File 
Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


pp 12) Clinical use of Kr-81m 
r, J.F. 1986. NTIS (US Sales Only), PC 
Number DE86703990. (CONF-860235— 


1916 (INIS-mf—10498, pp 13) I-123, the ideal radio- 
iodine for nuclear medicine. Britton, K.E. 1986. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86703990. 
(CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1917 (INIS-mf—10498, pp 10) Use of accelerator-pro- 
duced radionuclides in nuclear medicine. Smith, J.A. 1986. 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1918 (INIS-mf—10498, pp 15) Renal nuclear medicine. 
Britton, K.E. 1986. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1919 (INIS-mf—10498, pp 14) Indium-111-labelled 
blood platelets: clinical application. Heyns, A.duP. 1986. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1920 (INIS-mf—10498, pp 28) Quantification of the 
organ distribution of Indium-111-labelled platelets and calcu- 
lation of radiation exposure. Loetter, M.G.; Kotze, H.; Wes- 
sels, P.; Heyns, A.duP.; Badenhorst, PN; Minnaar, P.C. 
1986. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1921 (INIS-mf—10498, pp 43) Measurement of blood 
flow by neutron-induced tracer washout. Peters, L.j. 1986. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1922 (INIS-mf—10498, pp 23) Problems yet to be 
solved in the dosimetry of neutron therapy. Smathers, J.B. 
1986. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 







1923 (INIS-mf—10498, pp 25) Intercomparison of RBE 
values for neutron beams in chemical use. Hall, E.J. 1986. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1924 (INIS-mf—10498, pp 37) Selection of patients for 
fast neutron therapy. Peters, L.J. 1986. NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE86703990. 
(CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


(INIS-mf—10498, p oye 36-37) Particles compared. 
Hall, E.J. 1986. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86703990. (CONF-860235—Absts.). 
From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1926 (INIS-mf—10498, pp 42) Proton therapy; hologra- 
phy: possible uses in proton therapy planning. Smit, B.J. 
1986. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1927 (INIS-mf—10498, pp 41) Interim assessment of 34 
MeV neutrons boost in glioblastomas. Schlienger, M. 1986. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1928 (INIS-mf—10498, pp 40) Interim assessment of 
the Orleans experience of fast neutrons in patients with uter- 
ine cervix or rectal carcinomas. Breteau, N.; Gerbaulet, 
B.D.; Schlienger, M. 1986. NTIS (US Sales Only), PC A03/ 
MF . File Number DE86703990. (CONF-860235— 
Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1929 (INIS-mf—10498, pp 39) 34 MeV neutron boost in 
ent tumors: an interim assessment. Schlienger, M. 1986. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1930 (INIS-mf—10498, pp 29) Variation of RBE with 
neutron . Practical problems in neutron therapy. Wam- 
bersie, A. 1986. NTIS US ! Sales Only), PC A03/MF A0l. 
File Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1931 (INIS-mf—10498, pp 7) Local development of I- 
123 radiopharmaceuticals for studies of the myocardium, 
brain, kidneys and pheochro mas. Van Wyk, A.J. 1986. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1932 (ORNL/TM—10082) Nuclear Medicine progress 
report for quarter ending March 31, 1986. Knapp, F.F. Jr.; 
Ambrose, K.R.; Goodman, M.M.; Srivastava, P.C. (Oak 
Ridge National Lab., TN (USA)). Oct 1986. Contract 
AC05-840R21400. 21p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE87001607. 

An in vitro analysis of the susceptibility of the 3,3-dimethyl- 
branched (DMIPP) and 3-monomethyl-branched (BMIPP) ana- 
logues, and the parent straight-chain 15-para-iodophenylpentadecan- 





oic acid (IPP) to oxidation by an acyl CoA oxidase enzyme are de- 
scribed. The degree of myocardial retention appears to be directly 
related to the susceptibility to B-oxidation. Glucose analogues la- 
beled with single photon emitting radionuclides are desirable candi- 
dates for measuring brain glucose utilization using SPECT. Because 
of the attractive radionuclidic properties of iodine-123, a new 
deoxy-substituted iodovinyl-substituted carbohydrate has been pre- 
pared and evaluated in rats with the objective of achieving high 
brain uptake. The model agent, methyl-2-deoxy-2-(E)- 
[}* Iliodoviny]-2,4,6-0-tri-acetyl-8-D-altropyranoside, was prepared 
by a 5-step sequence of reactions. The new radioiodinated iodo- 
vinyl-branched carbohydrate showed significant brain uptake 
(2.31% dose/gm at 2 min), and retention (0.78% dose/gm at 60 
min) in rats. The new carbohydrate represents the first reported 
transport of radioiodide stabilized onto carbon of a sugar molecule 
across the blood-brain barrier. 


Helium-ion beam for stereotactic radiosurgery of 
central nervous system disorders. Lyman, J.T.; Kanstein, L 
Yeater, F.; Fabrikant, J.I.; Frankel, K.A. (Donner prod 
ry and Donner Pavilion, University of California, Berkeley, 
California 94720 and University of California School of 
Medicine, San Francisco, California 94143). Medical Physics; 
13: No. 5, 695-699(Sep 1986). 

A new radiation beamline configuration for stereotactic 
heavy-ion Bragg peak radiosurgery of patients with intracranial 
deep arteriovenous malformations, including carotid-cavernous fis- 
tulas, has been developed using the 230 MeV/u helium ion beam at 
the 184-in. Synchrocyclotron at the University of California, Berke- 
ley. The modified beam has five characteristics: (1) uniform field 
between 10 and 40 mm in diameter; (2) variable depth of penetra- 
tion between 40 and 140 mm; (3) stopping region for primary ions 
that can be broadened up to 40 mm; (4) sharply defined lateral and 
distal borders; and (5) dose rate greater than 2 Gy/min. It is adapt- 
ed to the ISAH (irradiation stereotactic apparatus for humans) at 
the 184-in. Synchrocyclotron, with effective stereotactic localiza- 
tion of defined volumes within the brain, and is designed to reach 
all intracranial targets. It has proven suitable for all patients with 
intracranial vascular disorders treated with stereotactic radiosur- 
gery at our laboratory. 


1934 Radioimmunoimaging of experimental thrombi in 
dogs using technetium-99m-labeled monoclonal antibody frag- 
ments reactive with human platelets. Som, P.; Oster, Z.H.; 
Zamora, P.O.; Yamamoto, K.; Sacker, D.F.; Brill, A.B.; 
Newell, K.D.; Rhodes, B.A. (Brookhaven National Lab., 
Upton, NY). Journal of Nuclear Medicine; No. 8, 1315- 
1320(Aug 1986). 

Monoclonal antibody 50H.19, which reacts with human 
platelets, was converted to fragments, pretinned, and made into kits 
for subsequent radiolabeling with /sup 99m/Tc. The antibody, 
which cross-reacts with dog platelets, was used to evaluate in vitro 
binding to blood clots and in vivo in experimental thrombi in dogs. 
After radiolabeling, 97.4 +/- 6.4% of the /sup 99m/Tc was anti- 
body-associated. The preparations retained immunoreactivity, as de- 
termined by: binding studies using whole blood and determining the 
ratio of cell-to-plasma radioactivity (ratios of 57.6-61.2) and binding 
of the antibody to clots (clot/serum ratios were 57.2-74.6%). Ap- 
proximately 50% of the radioactivity was cleared from the blood in 
3-6 min and 18-24% was excreted in urine within 3 hr. Experimen- 
tal thrombi in dogs could be visualized consistently within 2-3 hr 
postinjection in peripheral veins and arteries, pulmonary arteries, 
and the right ventricle. In addition, damage to blood vessel intima 
without visible thrombi could also be detected. This method has 
the following advantages: short and simple pre-imaging preparation, 
and rapid visualization of thrombi with no need for blood-pool sub- 
traction or delayed imaging. 


1935 Boron-neutron capture irradiation for cancer ther- 
apy. Soloway, A.H.; Alam, F.; Barth, R.F.; Carey, W.E. 
(Ohio State Univ., Columbus). Pharmacy International; 5: 
No. 4, 91-94(Apr 1984). Contract AC02-82ER60040. 

A discussion of the use of boron neutron capture therapy 
(BCNT) in treating and destroying malignant cells centers on the 
principle of using two relatively innocuous components whose 
interaction produces intense ionizing radiation. This radiation is 
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confined to a radius of 10-14 uM which is approximately the diam- 
eter of a cancer cell. Of the various nuclides that can be utilized for 
neutron capture irradiation, the boron-10 isotope has been most 
widely considered. With the development of tumor-specific mono- 
clonal antibodies with a propensity for binding to neoplastic cell 
membranes, it may be possible to localize boron-10 uniformly and 
specifically within tumor cells. 


1936 Possibilities for x-ray holography using synchro- 
tron radiation. Howells, M.R. (Brookhaven National Lab., 
Upton, NY). pp 318-335 of Springer Series in optical sci- 
ences. Volume 43: x-ray microscopy. Sc’ G.; Ru- 
— D. (eds.). Berlin, Germany, F.R.; Springer-Verlag 
(1984). Contract AC02-76CH00016. 

In this paper the authors first review the physical processes 
which generate information containing wave fronts when soft x 
rays interact with matter. They then briefly describe the holograph- 
ic method which has been highly developed using visible light 
lasers and identify holographic geometries which are promising for 
x-ray applications. They discuss some of the practical and theoreti- 
cal limitations involved in making holographic images and then 
give the results of their experiments. 
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REFER ALSO TO CITATION(S) es 69, 72, 1739, 1807, 1880, 1886, 1887, 
1892, 1897, 1907, 1949, 2003, 2009, 2085 


1937 (DOE/BC/10508—37, pp sage # pee of 
Escherichia coli B, B/4, and bacteriophage T: ID with Berea 
payer ig nmap oan yp lem Sep 1986. 
NTIS, PC A08/MF AO0O1. File Number DE86000299. 

In Bacteria transport through porous media. Annual report, 
December 31, 1984. 

Much research and development is needed in order to recov- 
er oil reserves presently unattainable. Microbiological Enhanced Oil 
Recovery (MEOR) are technologies that may be used for that pur- 
pose. To address the problem of bacterial contamination in an oil 
field injection well region, we connected each end of a teflon 
sleeved Berea Sandstone rock to a flash containing nutrient 
medium. By inoculating one flask with Escherichia coli B, we 
could observe bacterial growth in the uninoculated flask resulting 
from the transport and establishment of cells across the rock. Dif- 
ferences in bacterial populations occurred depending on whether or 
not bacteriophage T4D was first adsorbed to the rock. The results 
of these experiments indicate that the inhibition of bacterial estab- 
lishment within a rock matrix is possible via lytic interaction. Some 
nonlytic effects are also implied by experiments with B/4 cells 
which are T4D resistant mutants of E. coli B. A 10 to 40% reten- 
tion of T4 by the rock occurs when loaded with 105 to 10° plaque 
forming units. We also describe a lysogenic system for possible use 
in MEOR. 23 refs., 3 figs., 2 tabs. 


1938 (IAEA-TECDOC—371, pp 47-62) Principles of 

cryopreservation of protozoan parasites. Leef, J.L. (Biomedi- 
cal Research Inst., Rockville, MD, USA). May 1986. NTIS 
(US Sales Only), PC A12/MF AOl. File Number 
DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The freezing of protozoan parasites is governed by the same 
principles as any cells or organisms in suspension. The procedures 
for freezing of erythrocytic and extracellular parasites are present- 
ed. 85 refs, 1 fig. 


1939 (AEA-TECDOC—371, pp 63-68) Cryopreserva- 
tion of schistosomula and microfilariae. James, E.; Ham, P. 
(Medical Univ. of South Carolina, Charleston, USA. 7 
of Ophthalmology). May 1986. NTIS (US Sales Only), PC 
A12/MF AO1. File Poon. DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The techniques for cryopreserving schistosome schistoso- 
mula and microfilariae of several species of filarial worms are de- 
scribed. 12 refs. 
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1940 (IAEA-TECDOC—371, pp 69-73) Radioisotope 
kinetics: Radiolabelled tracer studies in parasitology. Podesta, 
R.B. (University of Western Onatario, London, Canada. 
Dept. of Zoology). May 1986. NTIS (US Sales Only), PC 
A12/MF A0O1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

In this paper the use of radioisotope tracers in kinetic stud- 
ies, problems associated with interpretation of kinetic data and 
graphical analysis of these data in parasitology are discussed. 20 
refs. 















































1941 (IAEA-TECDOC—371, pp 179-182) In vitro cul- 
tivation of the exoerythrocyte stage of malarial parasites. 
Hollingdale, M.R.; Leland, P. (Biomedical Research Inst., 
Rockville, MD, USA). May 1986. NTIS (US Sales Only), 
PC A12/MF A01. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. : 

In vitro cultivation of the complete cycle of exoerythrocytic 
stage of malarial parasites in hepatic parenchymal cells inoculated 
with parasites, affords an opportunity for investigations hitherto dif- 
ficult or even impossible to perform in vivo. Such investigations in- 
clude sporozoite-hepatocyte interactions, and the effects of drugs 
on parasite development. The in vitro culture system for the com- 
plete EE cycle of Plasmodium berghei in cultured human hepatoma 
cells is described. Plasmodium berghei sporozoites invade these 
cells, develop into EE schizonts by 48 hours, and release infectious 
merozoites by 72 hours. Attachment and invasion of Plasmodium 
berghei sporozoites may be vizualized after two hours incubation 
by reaction in an peroxidase antibody technique. Such a 
system may also be used for the invasion of human species of spor- 
ozoites such as Plasmodium falciparum or Plasmodium vivax into 
these cells. As yet, further development into mature EE parasites 
has not been achieved in vitro. 13 refs. 








































































































































1942 Role of pili (fimbriae) in attachment of Bradyrhi- 
zobium japonicum to soybean roots. Vesper, S.J.; Bauer, 
W.D. (Battelle-C.F. Kettering Research Lab., Yellow 
Springs, OH). Applied and Environmental Microbiology; 52: 
No. 1, 134-141(Jul 1986). Contract AC02-81ER10895. 

Pili (fimbriae) were observed on cells of each of the five 
strains of Bradyrhizobium japonicum and the one strain of Rhizo- 
bium trifolii examined. Pili on B. japonicum were about 4 nm in di- 
ameter and polarly expressed. Piliated ccils were estimated by 
transmission electron microscopy and hydrophobic attachment to 
polystyrene to constitute only a small percentage of the total popu- 
lation. The proportion of piliated cells in these populations was de- 
pendent on culture age in some strains. Piliated B. japonicum cells 
were selectively and quantitatively removed from suspension when 
cultures were incubated with either soybean roots or hydrophobic 
plastic surfaces, indicating that pili were involved in the attachment 
of the bacteria to these surfaces. Pili from B. japonicum 110 ARS 
were purified and found to have a subunit molecular weight of ap- 
proximately 21,000. Treatment of B. japonicum suspensions with 
antiserum against the isolated pili reduced attachment to soybean 
roots by about 90% and nodulation by about 80%. Pili appear to be 
important mediators of attachment of B. japonicum to soybean 
roots under the conditions examined. 


1943 Improved agar bottle plate for isolation of methan- 
ogens or other anaerobes in a defined ges atmosphere. Her- 
mann, M.; Noll, K.M.; Wolfe, R.S. (Univ. of Illinois, 
Urbana). Applied ‘and Environmental Microbiology; 51: No. 5, 
1124-1126(May 1986). Contract AC02-80ER 10681. 

A bottle plate for the cultivation of methanogens or other 
organisms in a defined pressurized-gas atmosphere was developed. 
The bottle provides the convenience of an agar streak plate, solves 
the problem of the water exudate from agar medium, and provides 
a convenient way of adding or sampling a defined gas atmosphere. 


1944 Buoyant density constancy of Schizosaccharomyces 

pombe cells. Kubitschek, H.E.; Ward, R.A. (Argonne Na- 

tonal Lab., IL). Journal of Bacteriology; 162: No. 3, 902- 
904(Jun 1985). Contract W-31-109-ENG-38. 

Buoyant densities of cells from exponentially growing cul- 

tures of the fission yeast Schizosaccharomyces pombe 972h~ with 
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division rates from 0.14 to 0.5 per h were determined by equilibri- 
um centrifugation in Percoll gradients. Buoyant densities were inde- 
pendent of growth rate, with an average value (+-/- standard error) 
of 1.0945 (+/- 0.00037) g/ml. When cells from these cultures were 
separated by size, mean cell volumes were independent of buoyant 
density, indicating that buoyant densities also were independent of 
cell age during the division cycle. These results support the sugges- 
tion that most or all kinds of cells that divide by equatorial fission 
may have similar, evolutionarily conserved mechanisms for regula- 
tion of buoyant density. 


1945 Hydrogen cycling in Desulfovibrio: a new mecha- 
nism for energy coupling in anaerobic microorganisms, Peck, 
H.D. Jr.; Odom, J.M. (Univ. of Georgia, Athens). pp 215- 
243 of Microbial mats: stromatolites. New York, NY; Alan 
R. Liss, Inc. (1984). Contract AS09-79ER 10499. 

The sulfate-reducing bacteria are commonly isolated from 
both anaerobic marine and freshwater environments, where they 
function as important and ubiquitous members of the microbial food 
chains responsible for the anaerobic degradation of complex organ- 
ic materials. Their involvements in anaerobic food chains are com- 
plex, vary as to the presence of sulfate, and are similar, but not 
identical, to those of the methanogenic bacteria. The diversity and 
metabolic versatility of the dissimilatory sulfate-reducing bacteria 
have only been recently recognized as a result of the isolation of 
new physiological types, and it is now quite reasonable to identify 
at least four specific physiological roles for these bacteria in anaero- 
bic microbial food chains: acetate oxidation, diverse substrate oxida- 
tions, hydrogen production and hydrogen utilization. Information 
on the role of hydrogen in these complex anaerobic fermentations 
has figured centrally in the understanding of the microbiology of 
these processes, and the authors will discuss the relationship of the 
sulfate-reducing bacteria to interspecies hydrogen transfer and the 
bioenergetics of hydrogen production and utilization in Desulfovi- 
brio. 


1946 Physiological diversity of the sulfate-reducing bac- 
teria. Peck, H.D. Jr. pp 309-335 of Microbial chemoauto- 
trophy. Strohl, W.R.; Tuovinen, O.H. (eds.). Columbus, 
OH; Ohio State University Press (1984). Contract AS09- 
7T9ER 10499. 

This chapter examines the sulfate-reducing bacteria which 
are a taxonomically and physiologically diverse group of microor- 
ganisms that can be characterized as strict anaerobes capable of uti- 
lizing sulfate as a terminal electron acceptor. The group comprises 
both chemoautotrophs and chemoorganotrophs, and growth is pos- 
sible by a number of alternate modes such as fermentation, nitrate 
reduction, pyrophosphate utilization, photosynthetic associations, 
and interspecies hydrogen transfer. At least two mechanisms exist 
for energy-coupling to dissimilatory sulfate reduction: substrate 
phosphorylation in three species of Desulfotomaculum and hydro- 
gen cycling in Desulfovibrio. It is suggested that other types of 
bioenergetic mechanisms may be involved in the anaerobic oxida- 
tion of acetate, the utilization of fatty acids, and the degradation of 
aromatic substrates. The ecological role of the dissimilatory sulfate- 
reducing bacteria in anaerobic high-sulfate environments is to 
remove the fermentation products resulting from the fermentation 
of complex biopolymers. 
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REFER ALSO TO CITATION(S) 1811, 1817, 1818, 1831, 1832, 1950, 1952, 
1984, 2033, 2034 


1947 (IAEA-TECDOC—371, pp 81-87) Use of the 
51Cr release assay to study natural killer cells in mice infect- 
ed with Babesia microti. Ruebush, M.J.; Burgess, D.E. 
(Montana State Univ., Bozeman, USA. Lab. of Immunolo- 
gy). May 1986. NTIS (US Sales Only), PC A1l2/MF AO1. 
File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The chromium-51 release assay was used to measure levels 
of natural killer cell activity in mice infected with Babesia microti. 
In this microassay system serial dilutions of effector cells (natural 








killer cells) are mixed with a constant number of radiolabeled YAC 
tumor cell targets. The amount of radioactivity released into the su- 
pernatant of the cultures is measured and a percent of ®'Cr release 
is calculated. This value is an index cytotoxicity. 12 refs, 2 figs, 1 
tab. 


So se nepe p oPap pp eg Chromium la- 
beling of erythrocytes and their application in clearance and 
sequestration studies during malaria. Pappas, M.G. (Covalent 
Technology Corp., Ann Arbor, MI, USA). May 1986. 
NTIS (US Sales Only), PC Al2/MF AOl1. File Number 
DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The erythrocyte labeling, clearance and sequestration proce- 
dures are outlined for the mouse model system. Significant hemato- 
logic and pathologic changes occur during malaria infection, among 
them anemia, hypocomplementemia, hepatomegaly and splenome- 
galy. The °'Cr-label studies have been performed to determine the 
effects of Plasmodium bergheii malaria infection upon the course of 
clearance and sequestration of antibody-sensitized erythrocytes. 22 
refs, 7 figs. 


1949 (INIS-BR—537-Vol.2, pp vp) Nuclear techniques 
in plant pathology. 2. Use of autoradiography in phytopatho- 
logy. Silva, D.M.; Lima Nogueira, N. de. (Sao Paulo Univ., 
Piracicaba, Brazil. Escola Superior de Agricultura Luiz de 
Queiroz; Centro de Energia Nuclear na Agricultura, Piraci- 
caba, Brazil). 1986. (In Portuguese). NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE87700036. (CONF- 
860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

ugh association of autoradiography techniques and elec- 

tron or optic microscopy were studied: the sites of virus nucleic 
acids replication in the tissues plants and protoplasts; interaction 
bacteriophage-phytopathogenic bacteria; biological functions of He- 
mileia-coffee plant system. The quantative autoradiography allowed 
distinguish the source of silver grains on two or more organelles 
and the Southern Blot technique, with radioative DNA has been 
used to find the relationship among viruses or plasmids. 
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1950 (DOE/EV/10270—6) Immunodeficiency 
dromes:; disorders of lymphocytopoiesis caused by pa 
mental agents. Progress Rosse, C. (Washington 
Univ., Seattle (USA). Dept. of Biological Structure). 1985. 
Contract AT06-79EV 10270. 81p. NTIS, PC A0S/MF A0O1; 
GPO Dep. File Number DE87001649. 

This work has defined two experimental tumor systems in 
which there is an interaction between the bone marrow and certain 
neoplasms. These interactions are important in host responses 
against tumors. A major role belongs to bone marrow in the 
growth inhibition of methylcholanthrene-induced sarcomas. The 
bone marrow has been shown to contain Natural Tumor Growth 
Regulatory Cells (NTRC) that, in collaboration with immunocytes 
specifically sensitized to tumor-associated transplantation antigens, 
are capable of neutralizing that tumor. Select cell populations in 
mammary carcinomas of mice were shown to significantly alter the 
pattern of hemopoiesis and disturb lymphocyte and stem cell popu- 
lations in the bone marrow. In addition fundamental studies are re- 
ported on lymphocyte production and differentiation in the bone 
marrow, thymus, and the periphery. !11 refs. 


1951 (IAEA-TECDOC—371, pp 25-34) Use of ionizing 
radiation in the study of in vive immune responses. Ruebush, 
M.J.; Burgess, D.E. (Montana State Univ., Lab. of Immu- 
nology, Bozeman, USA). May 1986. NTIS (US Sales Only), 
PC A12/MF A0O1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

A model which has been used in experiments which examine 
the in vivo interactions of cells of the immune system is adult thy- 
mectomy followed by lethal irradiation and bone marrow reconsti- 
tution (TxR model). This model was used in experiments designed 
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to analyze the minimum cellular requirements for in vivo immunity 
against parasitic protozoa with Babesia microti and Trypanosoma 
cruzi infections in mice to illustrate the application of the TxR 
model in immunoparasitology. 15 refs, 2 figs. 


(IAEA-TECDOC—371, pp 75-80) Measurement 

of ee cell using [*H]-thymidine in 

cruzi and Babesia microti infected mice. Bur- 

gess, D.E.; Ruebush, M.J. (Montana State Univ., Bozeman, 

USA. Lab. of Immunology). May 1986. NTIS. (US Sales 
Only), PC A12/MF AO1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

Antigen-specific cell proliferation assays are used to detect 
activation of T lymphocytes, particularly after subcutaneous immu- 
nization. This technique has been used in studies of the T cell re- 
sponses to parasitic protozoa Trypanosoma cruzi and Babesia mi- 
croti. This paper includes specific optimum conditions which were 
found for use of this assay. A worksheet is provided to show the 
sequence of steps required in the performance of the assay. 14 refs, 
1 fig. 


1953 Photoperiodic control of soybean ‘‘C-assimilate 
partitioning during the seed filling period. Morandi, E.N. 
(Michigan State Univ., East Lansing). Plant Physiology, Sup- 
prem 80: No. 4, 72(Apr 1986). 


From Annual meeting of the American Society of Plant 
Physiologists; Baton Rouge, LA, USA (8-12 Jun 1986). 

Photoperiod not only controls the timing of flowering, but 
also affects later stages of seed development. To study its effect on 
assimilate partitioning, soybean plants were kept in short days (SD) 
or night interrupted (NI) during seed filling. The source-sink ratio 
was fixed to one leaflet-one pod per node. The node was girdle- 
isolated and its leaflet was pulse labelled with “CO:. SD plants 
partitioned more ™C into seeds, while NI plants showed higher 
proportions in the petiole, stem and carpel. Seed growth rate and 
final seed dry weight were increased by 40% in SD. The sugar/ 
starch ratio was increased in cotyledons and decreased in leaves of 
SD plants. In contrast, NI plants showed more ‘C incorporation 
into proteins. No changes were detected in carbon exchange ratio, 
dark respiration and total node dry weight. Thus, photoperiodic in- 
duced changes in carbohydrate and protein partitioning occurred 
without changes in the overall assimilatory process. 


1954 Enzyme regulation and GTP binding protein: an 
algorithm of control that includes physical displacement of an 
inhibitory protein. Yamazaki, A.; Uchida, S.; Stein, P.J.; 
Wheeler, G.L.; Bitensky, M.W. (Los Alamos National Lab., 
NM). pp 381- 392 of pe ten in cyclic nucleotide and pro- 
tein phosphorylation research. Volume 16. Strada, S.J.; 
Thompson, W.J. (eds.). New York, NY; Raven Press (1984). 

Light initiates a series of biochemical and biophysical 
changes in vertebrate rod outer segments (ROS). A variety of stud- 
ies have indicated that several discrete biochemical steps occur be- 
tween photon capture and the subsequent change in rod membrane 
voltage. Cyclic GMP is a possible candidate for a transmitter mole- 
cule in the photon transduction process. Electrophysiological stud- 
ies have indicated that iontophoresis of cyclic GMP into dark 
adapted rods is accompanied by a reduction in plasma membrane 
voltage (33). Characterization of rod phosphodiesterase (PDE) indi- 
cates a large turnover number and rapid rates of activation follow- 
ing illumination, which are compatible with a role of cyclic GMP 
in the (approximately 100 msec) time span for visual excitation. An 
attractive hypothesis assigns a transmitter role to disc Ca™ and is 
supported by many intriguing experiments. There is, however, still 
disagreement concerning the effect of cyclic GMP on rod Ca* dy- 
namics. These and other studies have suggested that light regula- 
tion of PDE plays an important role either in support of transduc- 
tion or in support of light adaptation or the regulation of photore- 
ceptor sensitivity. Work has continued to focus on elaboration of 
the mechanism for the light activation of ROS PDE. In the follow- 
ing section, the authors briefly review the current understanding of 
the activation mechanism and describe some newer findings now 
emerging from our ongoing studies. 
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1955 (PB—86-221579/XAB) Health hazard evaluation 
report HETA 81-385-1659, Texaco Chemical Company, Port 
Neches, Texas. Meinhardt, T. (National Inst. for Occupa 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1986. 
21p. (HETA—81- 385-1659). NTIS, PC A02/MF AOl1. 

Following a request was made by the Oil, Chemical and 
Atomic Workers Union, genotoxicity associated with occupational 
exposures to ethylene oxide at the Texaco Chemical Company, 
Port Neches, Texas, was evaluated. Blood and industrial hygiene 
samples were collected. The annual mean exposure to ethylene 
oxide in the production departments had been 1.73 parts per million 
(ppm) or less during the period from 1978 through 1982, with 
short-term peak exposures over 100ppm. Analyses of the chromo- 
somal aberrations (CA) and sister chromatid exchange (SCE) data 
suggest that the exposures appear to produce marginally significant 
increases in the group mean SCE frequency per chromosome per 
cell in nonsmokers compared to control nonsmokers. The author 
concludes that these exposures are not associated with an over- 
whelming increase in genotoxicity effect. Significant elevations ob- 
served in both the group mean SCE frequency per chromosome 
per cell and in group mean transformed CA frequency of lab work- 
ers compared to those frequencies observed in referents can not be 
attributed solely to ethylene oxide due to the complex nature of the 
working environment. As a potential occupational carcinogen, ex- 
posure to ethylene oxide is to be reduced to the lowest extent possi- 
ble. 


1956 (PB—86-222635/XAB)  Industry-wide studies 
a of walk-through survey of Johnson and Johnson Prod- 

Sherman, Texas. Steenland, K.; Ringenburg, V. (Na- 
rch Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). 6 Mar 1986. 26p. (IWS—67.18). NTIS, PC 
A03/MF A011. 

A walk through survey was conducted at Johnson and John- 
son Products, Sherman, Texas in January, 1984. The purpose of the 
survey was to determine the feasibility of including the facility in a 
NIOSH industry-wide study of ethylene-oxide mortality. The facili- 
ty produced a large variety of gauze products, sponges, and plastic 
items that were sterilized with an ethylene-oxide/carbon-dioxide 
mixture. Cobalt-60 was also used to sterilize certain products. A 
review of personnel records showed that approximately 1,700 per- 
sons had been exposed to ethylene oxide for at least 3 months. The 
authors conclude that the facility meets all of the eligibility require- 
ments and should be included in the NIOSH study. 


1957 (PB—86-223344/XAB) Preliminary technology as- 
sessment of Louisville Fire Brick Company, Grahn, Ken- 
tucky. Godbey, F.W. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). May 1983. 6p. 
NTIS, PC A02/MF A011. 

Health-hazard control measures, work processes, and exist- 
ing control technologies were evaluated at Louisville Fire Brick 
Company, Grahn, Kentucky. The company employed 35 workers 
involved in the manufacture of fire bricks from locally mined flint 
and flint clays containing silica, alumina, iron oxide, titania, lime, 
magnesia, and alkalies. The author does not recommend an in-depth 
study of this company since no unique state-of-the-act control tech- 
nologies are employed. 


1958 (PB—86-223351/XAB) Preliminary control tech- 
nology assessment of Stark Ceramics, Inc., Canton, Ohio. 
Godbey, F.W. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jan 1983. 6p. NTIS, PC 
A02/MF A01. 

Health-hazard control measures used in the ceramics indus- 
try were surveyed. Work processes and existing control technol- 
ogies were evaluated at Stark Ceramics Incorporated, Canton, Ohio 






in September, 1982. The company employed 166 workers to 
produce glazed structural clay tile from locally mined ball clays 
and shale. Periodic inspections and safety meetings were held, and 
workers were provided with safety glasses, safety shoes, and hard 
hats. Local exhaust ventilation was provided at the glaze spraying 
and grinding operations. The author does not recommend an in 
depth study of this company, since no unique state-of-the-art health 
controls are used. 


1959 (PB—86-223476/XAB) Industrial-hygiene walk- 
Painesville 


(USA). 6 Mar 1986. 25p. (ws 147, 21). NTIS, PC A02/ 

A walk-through survey was conducted at Uniroyal, Incorpo- 
rated, Painesville, Ohio in July, 1985. The purpose of the study was 
to obtain information on the nitrile rubber production process and 
to evaluate the potential for exposure to 1,3-butadiene. 


1960 (PB—86-224409/XAB) In-depth survey 3 
Amax Lead of Missouri, Missouri. God 
F.W. (National Inst. for Occupational Safety and ee, 
— OH (USA)). Jul 1982. 26p. NTIS, PC A03/MF 
Health-hazard controls used in lead ore beneficiation oper- 
ations were surveyed at the Amax Buick mill, Buick, Missouri in 
February, 1982. The company used a lead flotation process and em- 
ployed 50 workers in the mill. An average of about 7500 tons of 
ore, containing 9% lead, were processed each day. Work processes 
and controls were evaluated, and personal and area air samples 
were collected for lead, carbon disulfide, and cyanide. 


1961 (PB—86-225349/XAB) Preliminary survey report: 
control technology for the ceramics industry at Ohio Brass 
pany, Barberton, Ohio. Godbey, F.W. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jan 1983. 9p. NTIS, PC A02/MF A011. 
Health-hazard control methods, work processes, and existing 
control technologies were evaluated at Ohio Brass Company, Bar- 
berton, Ohio, in September, 1982. The company employed 550 
workers involved in the production of ceramic electrical insulations 
from feldspar, kaolin, alumina, locally mined flint, and ball clays. 
Production-sized raw materials were formed into a batch mixture, 
combined with water, mixed, and filtered through a 120 mesh 
screen to form slip. The slip was dehydrated into clay press cakes 
which were charged into a pug mill. The material was extruded 
and cut into appropriate lengths, then shredded and blended, and 
automatically cut into blanks. The blanks were formed and trimmed 
into a fully formed insulator body. After drying, the body was 
glazed, formed with portland cement, fired, inspected, and cured. 
The insulators were automatically cleaned and tested, then packed 
and shipped to the consumer. Monthly inspections of the work 
areas were conducted along with periodic environmental sampling. 
Workers were provided with safety glasses, hearing protectors, res- 
pirators, and safety shoes. Local exhaust ventilation was used 
throughout the facility. The author does not recommend an in- 
depth study of the company since there is no raw material. 
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(AECL—8360) Epidemiological studies of some 
waseinetens exposed to ionizing radiation. Weeks, J.L. (ed.). 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Aug 1985. 84p. 
(CONF-8409371—Summs.). NTIS (US Sales Only), PC 
A05/MF AO01. File Number DE86703986. 

From Meeting on epidemiological studies of some popula- 
tions exposed to ionizing radiation; Pinawa, Manitoba, Canada (19 

1984). 

- Dering 1984 September 19 and 20, a meeting was held at the 
Whiteshell Nuclear Research Establishment, Pinawa, Manitoba to 
discuss current epidemiological studies of populations exposed to 
low levels of ionizing radiation. Twelve representatives from three 
countries attended the meeting and eleven papers were extensively 
discussed. The majority of these papers described studies of popula- 
tions occupationally exposed to radiation. The report contains sum- 
maries of the papers presented and of the discussions that took 
place. 


1963 (AECL—8706) Thoron-in-breath monitoring at 
CRNL. Peterman, B.F. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Apr 
1985. 30p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86703987. 

This report contains a description of the thoron-in-breath 
monitor (TIBM) developed at CRNL. This monitor can be used to 
estimate the amount of thorium (Th-232 and/or Th-228) in humans. 
Thoron-in-breath monitoring is based on the fact that thoron (Rn- 
220) is a decay product of thorium, and hence deposited thorium 
produces thoron in vivo, a fraction of which will be exhaled. Expe- 
riences with the TIBM indicate that the monitoring is easy to per- 
form and the results in terms of contaminated vs uncontaminated 
subjects can be easily interpreted. Work on relationships between 
thoron exhaled and deposited thorium and hence between thoron 
exhaled and dose, is continuing. 


1964 (ARL/TR—071) Annual review of research 
projects 1983. (Australian Radiation Lab., Melbourne). Aug 
1985. 89p. NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE86703988. 

This progress report provides a brief outline of current labo- 
ratory research and development projects and their present status. 
Research fielcis covered are: uranium, radon and its daughters, radi- 
ation effects in solids and gases, thermoluminescence, x-rays and 
clinical dosimetry, measurement standards in radiation dosimetry, 
radiopharmaceuticals and nuclear medicine, radionuclide metrolo- 
gy, non-ionizing electromagnetic radiations, environmental radio- 
chemistry and radiation monitoring. 


1965 (BNL—38573) Tritium radiobiology research in 
the US DOE program. Carsten, A.L. (Brookhaven National 
Lab., Upton, NY (USA). Medical t.). 1986. Contract 
AC02-76CH00016. 9p. (CONF-860214—3). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86015948. 

From Workshop on environmental and human risks of triti- 
um; Karlsruhe, F.R. Germany (17 Feb 1986). 

The history of the original US Atomic Energy Commission, 
its replacement, the Energy Research and Development Adminis- 
tration, and the present Department of Energy’s interest and spon- 
sorship of tritium radiobiology is reviewed beginning in 1971 and 
continuing through 1986. In particular, the four remaining US De- 
partment of Energy, Division of Health and Environmental Re- 
search programs are described in some detail. 
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1966 (CONF-860932—3) Exercising the federal radio- 
logical emergency response plan. Gant, K.S.; Adler, M.V.; 
Wolff, W.F. (Oak Ridge National Lab., TN (USA). Energy 
Lo: _USDOE Assistant for Nuclear Energy, 
DC. Office of Nuclear Safety). 1986. Contract 
NODS ORD 1400. llp. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DES601 5919. 
From Radiological accidents, perspectives and emergency 
a oP amma Bethesda, MD, USA (15 Sep 1986). 
tiagency exercises were an important part of the devel- 
opment eon the Federal Radiological Emergency Response Plan. 
This paper concentrates on two of these exercises, the Federal 
Field Exercise in March 1984 and the Relocation Tabletop Exercise 
in December 1985. The Federal Field Exercise demonstrated the 
viability and usefulness of the draft plan; lessons learned from the 
exercise were incorporated into the published plan. The Relocation 
Tabletop Exercise examined the federal response in the postemer- 
gency phase. This exercise highlighted the change over time in the 
roles of some agencies and suggested response procedures that 
should be developed or revised. 8 refs. 


1967 (CONF-860932—4) Factors influencing media cov- 
erage of a radiological incident. Bernhardt, R.K.; O'Neill, 
L.J. (Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV (USA); USDOE Nevada tions Office, Las 
Vegas. Health Physics Div.). 1986. Contract AC08- 
84NV 10327, 3p. NTIS, PC A02/MF AO1; GPO Dep. File 
Number DE8 15836. 

From Radiological accidents, ives and emergency 
planning preparedness; Bethesda, MD, USA (15 Sep 1986). 
Most organizations have an existing policy for interactions 
with the media. This policy often requires that interactions be with 
or through a professional group of public information officers or 
the Office of Public Affairs. This policy tends to give individual 
members of an organization the belief that they are not responsible 
or in some instances, even allowed to interact with the media. To 
achieve good media relationships and/or coverage, individual inter- 
actions are necessary and required. The guidelines for media inter- 
actions provided in the Federal Emergency Management Agency 
(FEMA) sponsored Radiological Emergency Response course are 
relatively straightforward and simple to adopt. 


1968 (CONF-8609147—1) Dose-rate models for human 
survival after exposure to ionizing radiation. Jones, T.D.; 
Morris, M.D.; Young, R.W. (Oak Ridge National Lab., TN 
(USA); Defense Nuclear Agency, Washington, DC (USA). 
Div. of Radiation Policy). 1986. Contract AC05- 
840R21400. 9p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86015645. 

From American Nuclear Society annual meeting; Bethesda, 
MD, USA (15 Sep 1986). 

This paper reviews new estimates of the Lso in man by Mole 
and by Rotblat, the biological processes contributing to hematolog- 
ic death, the collection of animal experiments dealing with hemato- 
logic death, and the use of regression analysis to make new esti- 
mates of human mortality based on all relevant animal studies. Re- 
gression analysis of animal mortality data has shown that mortality 
is dependent strongly on dose rate, species, body weight, and time 
interval over which the exposure is delivered. The model has pre- 
dicted human LDsos of 194, 250, 310, and 360 rad to marrow when 
the exposure time is a minute, an hour, a day, and a week, respec- 
tively. 


1969 (DOE/ER/60346—1, pp 7-8) Progress in reas- 
sessment of atomic bomb radiation dosimetry. Kerr, G.D. 
(Oak Ridge National Lab., TN). Nov 1985. NTIS, PC A04/ 
MF AOl - GPO. File Number 1186012313. (CONF- 
8507126—Summs.). Contract AC05-840R21400. 
From Coolfont V: ASA conference on radiation and health; 
Berkeley oy Springs, WV, USA (8 Jul 1985). 
tudies for reassessment of A-bomb radiation dosimetry in 
ieushine and Nagasaki are underway in both Japan and the US. 
The progress made in various reassessment studies has been report- 
ed at several US-Japan joint workshops. The medical follow-up 
studies by the RERF provide data on dose-related parameters such 
as the location of the survivors and their shielding by surrounding 
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structures at the times of the bombings. To make accurate estimates 
of the radiation dose for individual survivors in the two cities, they 
need reliable information concerning (a) the hypocenters and burst 
heights of the bombs, (b) the energy yields of the bombs and the 
source terms for the initial radiations from the bombs, (c) the at- 
mospheric radiation transport to determine the initial radiation 
fields at the location of the survivors, (d) the attenuation factors for 
shielding afforded by structures and terrain, and (e) the shielding of 
specific organs by overlying tissues of the body. A computer code 
combining the above elements has been installed at the RERF and 
used in a prelimi reassessment of radiation doses to survivors 
who were indoors, shielded by houses at the times of the bombings. 
These results will be presented and discussed. The discussions will 
be focused, however, on specific areas where binational agreement 
has been reached and on specific areas where additional work is 
needed before the reassessment can be considered final. 


1970 (COE/ER/60346—1, pp 9-13) Dose measurement 
error and its impact on analysis of epidemiologic studies of 
radiation effects. Gilbert, E.S. (Pacific Northwest Lab., 
Richland, WA). Nov 1985. NTIS, PC A04/MF AO1 - GPO. 
File Number T1I86012313. (CONF-8507126—Summs.). Con- 
tract AC06-76RL01830. 

From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 

ven though exposure to radiation is probably more accu- 

rately measured than exposures to other substances, virtually every 
epidemiological study of health effects due to radiation involves 
some level of dose measurements error. In general, investigators 
have recognized this, but in most cases the potential for distortion 
of conclusions due to these errors has not been fully explored. In 
this paper, a discussion is given of the ways that dose measurement 
error can distort conclusions if it has not been taken into account. 
The optimal method for analyzing the data is considered, given that 
one has some knowledge of the error structure. Attention is fo- 
cused on dose measurement error resulting from the fact that they 
do not have information regarding radiation exposures from medi- 
cal and natural background sources. 


1971 (DOE/ER/60346—1, pp 15-16) Internal radiation 
. Groer, P.G. (Oak Ridge Associated Universities, 
TN). Nov 1985. NTIS, PC A04/MF AOl1 - GPO. File 
Number T186012313. (CONF-8507126—Summs.). Contract 
AC05-760R00033. 
From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 
Internal radiation dosimetry ) deals with the estimation 
of radiation doses to cells, tissues, organs, or to the whole body, 
delivered by ionizing radiations from unencapsulated radionuclines 
present in the bodies of humans or animals. This talk will focus on 
IRD in man. 


1972 (DOE/ER/60346—1, pp 21-22) Assigned oe 
probability of radiation as a cause of cancer. Mosteller, F. 
(Harvard School of Public Health, Boston, MA). Nov 1985. 
NTIS, PC A04/MF AO1 - GPO. File Number T186012313. 
(CONF-8507126—Summs.). 

From Coolfont V: ASA conference on radiation and health; 
ee oe USA (8 Jul 1985). 

Drug Act includes a request to the National In- 
stitutes of Baits (NIH) and the National Academy of Sciences 
(NAS) that a table of probabilities of cancer being caused by radi- 
ation be constructed. The idea is to develop a method of compensa- 
tion for damages caused by exposure to radiation. Although the 
specific source of a cancer cannot be identified, perhaps the share 


contributed by exposure to a specified source and specified dose 
can be estimated. 


1973 (DOE/ER/60346—1, pp 23-24) NIH radioepide- 
miological tables. Land, C.E. (National Cancer Institute, Be- 
thesda, MD). Nov 1985. NTIS, PC A04/MF A0O1 - GPO. 
File Number T186012313. (CONF-8507 126—Summs.). 
From Coolfont V: ASA conference on radiation and health; 
oe WV, USA (8 Jul 1985). 
idea behind the National itute of Health (NIH) 
tables is that if they can prospectively estimate the risk of cancer 
for a given person at a given age, both with and without a certain 
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prior exposure to ionizing radiation, then they also can estimate the 
fraction of risk following the exposure that would not obtain in its 
absence. That fraction, which has been called the probability of 
causation or assigned share, is of interest mainly retrospectively, 
that is, after a cancer has been diagnosed. My topic is the method 
by which the NIH working group derived its estimates. 


1974 (DOE/ER/60346—1, pp 25-29) Relationship of 
cancer incidence to terrestrial radiation and population densi- 
ty: Connecticut, 1935-1974, Walter, S.D. (McMaster Univ., 
Hamilton, Ontario). Nov 1985. NTIS, PC A04/MF A0l - 
GPO. File Number 1186012313. (CONF-8507i126— 
Summs.). 

From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 

This paper describes an ecologic study using 40 years of 
cancer incidence data. The design employed has a number of ad- 
vantages not enjoyed by other ecologic studies. First, using the 
Connecticut Tumor Registry, they were able to use cancer inci- 
dence rates rather than mortality rates, thus avoiding the problem 
of possible differential survivability of cancer over time or between 
sites. Second, the underlying population base is much larger than in 
most similar studies. Third, natural radiation in Connecticut is rela- 
tively high; in fact, there is no other state with a greater population 
and greater natural radiation exposure level. Fourth, they were able 
to break down the state into relatively small areas for both the 
cancer incidence and radiation data. Fifth, it was found that even 
given the generally high exposure levels to radiation in Connecti- 
cut, there was considerable variation in exposure between towns, 
resulting in approximately a twofold difference between the maxi- 
mum and minimum exposure levels. Sixth, they were able to exam- 
ine the effect of population density, a factor which has been sug- 
gested as an important ecologic variable in neighboring New York 
State. Finally, they were also able to make adjustments for socio- 
economic status, and standardize for age and sex. 


1975 (DOE/ER/60346—1, pp 31-32) Mechanisms of 
carcinogenesis and dose-response models. Fry, R.J.M. (Oak 
Ridge National Lab., TN). Nov 1985. NTIS, PC A04/MF 
A0l - GPO. File Number T186012313. (CONF-8507126— 
Summs.). Contract AC05-840R21400. 
From Coolfont V: ASA conference on radiation and health; 
Berkeley cy Springs, WV, USA (8 Jul 1985). 
Radiobiological data are usually fitted with a linear or so- 
called linear-quadratic curve. However, it is not clear what the 
shape of the curve should be for any specific cancer. The dose-re- 
sponse relationships must depend on the mechanism involved, but 
the mechanisms of cancer induction are not known, or at least not 
in the detail necessary to choose one model over another. Further- 
more, it has become clear that neither linear-dose models nor the 
square root of the dose models are capable of describing the dose- 
response curves of tumor induction by high-LET radiation. Com- 
monly, dose-response curves for radiation induction of cancer are 
plots of incidence or mortality rates for specific tumors as a func- 
tion of dose, whereas most of the models, especially those based 
purely on the biophysical aspects, are only relevant to the initial 
events. In some cancers it is the events subsequent to initiation that 
appear to be the determining factors. Using so-called promoters and 
hormone manipulation, the form of dose-response curves can be al- 
tered. These studies can give some information about how such 
agents may influence the carcinogenic process, but the important 
mechanistic aspects that determine expression of the initial events 
are understood poorly. 


1976 ea my ta ) Experimental data 
and dose- models, Ullri L. (Oak Ridge National 
Lab., TN). Nov 1985. NTIS, PC A04/MF A0O1 - GPO. File 
Number 1186012313. (CONF-8507126—Summs.). Contract 
AC05-840R21400. 

From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 

Dose-response ips for radiation carcinogenesis have 
been of interest to biologists, modelers, and statisticians for many 
years. Despite his interest there are few instances in which there 
are sufficient experimental data to allow the fitting of various dose- 
response models. In those experimental systems for which data are 











available the dose-response curves for tumor induction for the vari- 
ous systems cannot be described by a single model. Dose-response 
models which have been observed following acute exposures to 
gamma rays include threshold, quadratic, and linear models. Data 
on sex, age, and environmental influences of dose suggest a strong 
role of host factors on the dose response. With decreasing dose rate 
luc effectiveness of gamma ray irradiation tends to decrease in es- 
sentially every instance. In those cases in which the high dose rate 
dose response could be described by a quadratic model, the effect 
of dose rate is consistent with predictions based on radiation effects 
on the induction of initial events. Whether the underlying reasons 
for the observed dose-rate effect is a result of effects on the induc- 
tion of initial events or is due to effects on the subsequent steps in 
the carcinogenic process is unknown. Information on the dose re- 
sponse for tumor induction for high LET (linear energy transfer) 
radiations such as neutrons is even more limited. The observed dose 
and dose rate data for tumor induction following neutron exposure 
are complex and do not appear to be consistent with predictions 
based on models for the induction of initial events. 


(DOE/ER/60346—1, td after 35) —— among pa- 
tients with ankylosing spondy treatment 


y, “ 
(Univ. of Oxford, England). Nov "985. NTIS, PC A04/MF 
Poin - ag File Number T186012313. (CONF-8507 126— 
jumms.). 
From Coolfont V: ASA conference on radiation and health; 
nae WV, USA (8 a 198 
urt Brown and Do ‘over 14,000 patients with 
cabidbadaa camuiiaais dite: tik mae AU co on tae 
courses of x-irradiation from 1935 to 1954 at one of 87 radiotherapy 
centers in Great Britain and Northern Ireland. The first reports 
from this study analyzed mortality among these patients from leu- 
kemia and other causes, particularly cancer, but these analyses in- 
cluded many patients who had been treated with x-rays for their 
spondylitis more than once. This complicated the interpretation of 
the late effects of the treatment on mortality, as it was not clear to 
what extent the subsequent treatments contributed to the excess of 
deaths that persisted for many years after the first treatment. Smith 
and Doll (1982) avoided this difficulty by examining the death rate 
from leukemia and other radiation-induced cancers at different 
times after a single course of treatment. A comparison of the mor- 
tality of this group with the mortality of Japanese atomic bomb sur- 
vivors revealed good agreement between the two studies, thus in- 
creasing confidence in the belief that both studies are giving sensi- 
ble estimates of the risk of cancer from high doses of radiation. The 
follow-up of those spondylitic patients who received a single course 
of treatment only has recently been extended until the end of 1982, 
that is, for an additional 13 years. A further 1406 patients are now 
known to have died, including an additional 335 deaths for which 
the certified cause is cancer. Detailed results of this further follow- 
up will be presented. 


1978 (DOE/ER/60346—1, p te Breast cancer in 


women with x-ray exposure: time, and 7 
susceptibility. Shore, R.; Hildreth, N.; Hempelmann, L 
Pasternack, B. (New York Univ. Medical Center, NY). Nev 
1985. NTIS, PC A04/MF AOi - GPO. File Number 
1186012313. (CONF-8507126—Summs.). 

From Coolfont V: ASA conference on radiation and health; 
Berkele Springs, WV, USA (8 Jul 198 

cute postpartum mastitis (AP ) is an inflammatory/infec- 

tious condition of the breast, occurring commonly at childbirth or 
during lactation. A series of 600 women who received x-ray ther- 
apy for APM during the 1940s or 1950s have been followed up by 
mail ire, with medical verification of pertinent condi- 
tions, to ascertain their incidence of breast cancer. The groups have 
been followed for up to 45 years, with an average of 29 years. The 
relative risk of breast cancer, adjusted for age and interval since ir- 
radiation (or an equivalent entry definition for controls) was 3.2 for 
the irradiated breasts. The dose-response curve appeared to be es- 
sentially linear, except for a diminution of risk at high doses (2 700 
rad). The fact that there were no breasts with doses between zero 
and 50 rad, however, means it was not possible to evaluate the cur- 
vature with the maximum contrast between low and high doses. 
The dose fractionation analyses showed that the number of dose 
fractions or the number of days between fractions had no apparent 
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effect upon breast cancer risk, but there was a suggestion that 
lower doses per fraction led to a higher risk, which runs counter to 
what one would expect based on radiobiological theory. However, 
a Cox regression analysis, controlling for total breast dose, did not 
yield a significant effect for any of the fractionation variables. 


1979 (DOE/ER/60346—1, pp 39) Canadian study of 
cancer following multiple fluoroscopies. Howe, G.R. (Univ. 
of Toronto, Ontario). Nov 1985. NTIS, PC A04/MF A0O1 - 
GPO. File Number 1186012313. (CONF-8507126— 
Summs.). 

From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 

Records of patients treated in Canadian Sanatoria during the 
period 1930-1952 have been linked with the National Death Index 
maintained by Statistics Canada to provide fact and cause of death 
information for the years 1950-1980. Of 31,710 women known to be 
under observation on January 1, 1950, 13,795 were exposed to fluo- 
paren the a i. ty Srgetienchaewnene yg a 
were unexposed. The unexposed had the similar mortality from 
breast cancer to that expected from general population rates. Those 
exposed to fluoroscopy had increasing mortality with increasing ra- 
diation dose to the breast, the best fit to the dose-response curve 
being a quadratic function. Estimates of risk at doses above 300 
rads were largely derived from patients treated in Nova Scotia, 
where fluoroscopy was administered antero-posterior, as distinct 
from the more usual postero-antero practiced elsewhere. There is 
evidence of age-related susceptibility to radiation-induced breast 
cancer. The risk was maximal for those who first received fluoros- 
copy in their teens or twenties, but it was similar to expectation for 
those first exposed at age 30 or more. The latent period from onset 
of exposure to first increase in the death rate from breast cancer 
was 15 years for those first exposed at ages 10-24 and 10 years for 
those first exposed at ages 25 or more. However, these periods co- 
incide with years when mortality from breast cancer normally rises 
and may therefore not be a true latent period effect. Estimates of 
predicted excess deaths from breast cancer per million women first 
exposed at ages 10-29 vary depending on the model used to repre- 
sent the effect and whether or not data from the Nova Scotia 
Series are included in the computations. 


1980 (DOE/ER/60346—1, pp 41) Lung cancer follow- 
ing exposure to ionizing radiation. Blot, W.J. (National 
Cancer Institute, Bethesda, MD). Nov 1985. NTIS, PC 
A04/MF A0O1 - GPO. File Number T186012313. (CONF- 
8507126—Summs.). 

From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 

A case-control study of lung cancer was conducted in Hiro- 
shima and Nagasaki, Japan, to evaluate risk factors for this common 
neoplasm, with special attention given to assessing the potentially 
interactive roles of cigarette smoking and atomic radiation. The in- 
vestigation involved interviews with 428 patients with primary lung 
cancer and 957 matched controls, or with their next of kin in the 
event of death or disability. The interview information was supple- 
mented by data on atomic bomb radiation exposure for each indi- 
vidual and on smoking and other factors from prior surveys of sub- 
sets of the population studied. Separate effects of smoking and high 
dose (greater than 100 rad) radiation were found, with the two ex- 
posures combining to affect lung cancer risk in an approximate ad- 
ditive fashion. The additive rather than multiplicative model was 
favored whether the smoking variable was dichotomized (ever vs. 
never smoked), categorized into one of several groups based on 
amount smoked, or treated as a discrete variable. The findings are 
contrasted with those for Colorado uranium miners and other co- 
horts occupationally exposed to radon and its daughter products, 
where smoking and radiation have been reported to combine multi- 
plicatively to enhance lung cancer risk. 


1981 (DP-MS—85-145) Communication in hazardous 
environments. Rankin, W.N.; Herold, T.R. (SEE CODE- 
2204000 Savannah River Lab., Aiken, SC (USA)). 1986. 
Contract AC09-76SR00001. 14p. (CONF-860905—18). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86015701. 
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From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

Radios were investigated for use in hazardous environments 
where protective breathing equipment such as plastic suits and res- 
pirators interfere with communication. A radio system, manufac- 
tured by Communications-Applied technology (C-AT), was identi- 
fied that was designed specifically for hazardous environment com- 
munications. This equipment had been used successfully by the US 
Army and NASA for several years. C-AT equipment was evaluat- 
ed in plantwide applications at the Savannah River Plant (SRP) 
using temporary frequencies obtained by the Department of 
Energy-Savannah River (DOE-SR). Radios performed well in all 
applications, which included a tritium facility, high-level caves, a 
nuclear reactor building, tank farm, and a canyon building interior. 
Permanent frequencies were obtained by DOE-SR for two com- 
plete six-man C-AT systems at SRP. Because of the relatively short 
range of these systems, replicates will cover all applications of this 
type of equipment plantwide. Twelve radio systems are currently 
being used successfully in plantwide applications. 


1982 (IAEA-TECDOC—368, pp 137-143) Measure- 
ment of long-lived radionuclides in the Atlantic related to ra- 
dioactive wastes deep-sea disposal. Bettencourt, A.O.; Bor- 
dalo Costa, M.M.; Carvalho, F.P.; Ferrador, G.; Alberto, G. 
(LNETI/DPSR, Sacavem, Portugal). Apr 1986. NTIS (US 
Sales Only), PC AO8/MF AO1. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Deepsea fish, possibly potential links in a food chain to main 
from the N.E. Atlantic dump-site were analysed for "Cs, 7!°Po, 
sup(238,239,240)Pu. 1°7Cs is lower in such fish than most other fish 
tissues. This was true also for ?*°Po. Sediments from the site gave 
similar results to those reported by other authors. Unfiltered water 
samples were analysed for sup(239,240)Pu and results were (in mBq 
m~*) 12 for the Tagus estuary, 26 for 1500 m sample off Madeira, 
and 30 for one 3800 m sample NW of Portugal. 10 refs, 4 tabs. 


1983 (IAEA-TECDOC—368, pp 145-148) Studies on 
the bioaccumulation of radionuclides of long half-life in mus- 
sels in the North East of Spain. Montesinos del Valle, M 
(Junta de Energia Nuclear, Madrid, Spain. Area de Protec- 
cion Radiologica y Medio Ambiente). Apr 1986. NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE86704234. 

In Behaviour of long-lived radionuclides associated with 
deep-sea disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984. 

Water, sediments and mussels were analysed from areas in 
the NW of Spain, for sup(238,239,240)Pu, 4°7Cs, Sr. Sea depths 
were 24-65 m. Ranges of activity for seawater (pCi 1~') were 
0.138-0.335 for ®Sr, 0.150-0.480 for %7Cs, 0.140-0.190 for Co. 
Levels of activities noted in sediments compared closely with those 
in the Mediterranean by other workers. In pCi kg™! Pu figures 
were 5-96. Similarly for Mytilus edulis sup(239,240)Pu was 0.09-1.5 
pCi kg! wet weight. 6 tabs. 


1984 (AEA-TECDOC—371) Nuclear and related tech- 
niques in parasitology. A laboratory manual. Hayunga, E.G-.; 
Stek, M. Jr. (eds.). (International Atomic Energy Agency, 
Vienna (Austria)). May 1986. 272p. NTIS (US Sales Only), 
PC A12/MF AO1. File Number DE87700023. 

The course, entitled “Atomic Energy Applications in Parasi- 
tology”, was offered by the Uniformed Services University of the 
Health Sciences, Bethesda, USA, during the summer of 1983. The 
course began with an exhaustive introduction to radiation physics, 
then encompassed a variety of practical applications including irra- 
diation attenuation, radioisotope labeling, tracer techniques and ra- 
dioimmunoassays. This laboratory manual was written by the facul- 
ty in an attempt to document the learning experience of the training 
course and to provide a detailed description of state-of-the-art tech- 
nology, methods and procedures with up-to-date-references. A sep- 
arate abstract was prepared for each of the 25 chapters in this 
manual. 





(IAEA-TECDOC—371, pp 35-45) Induction of 
vashsbunies 4a aihtiedins eenaies ie amieeiae te irradiated 
larvae. Dean, D.A.; Phillips, S.M.; Stek, M. Jr. (Naval Med- 
ical Research Inst., Bethesda, MD, USA; Pennsylvania 
Univ., Philadelphia, USA. School of Medicine; US Navy 
Medical Research Univ. No. 3, Cairo, Egypt). May 1986. 
NTIS (US Sales Only), PC Al2/MF AOl1. File Number 
DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The mechanisms of irradiated cercaria-induced resistance, 
procedures for preparation and irradiation of cercarial and develop- 
ment of an irradiation attenuated cercarial vaccine against schisto- 
somiasis are presented. The live attenuated cercarial vaccine is pre- 
pared by exposing the infective stage of the schistosome to a dose 
of ionizing irradiation. 26 refs. 


1986 (INIS-BR—537-Vol.2, pp vp) Effect of ammonia 

and electron beam irradiation on osic materials. 

Mastro, N.L. del; Gennari, S.M.; Castagnet, A.C.G. (Insti- 

tuto de Pesquisas Energeticas e Nucleares, Sao Paulo, 

Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 

Vol2) A01. File Number DE87700036. (CONF-860343— 
1.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Reports on some of the effects produced on sugarcane ba- 
gasse and eucaliptus wood saccharification by combining irradiation 
and NHs treatment. The samples irradiated at 105 Gy, 2 x 10° Gy 
and 5 x 10° Gy with an electron accelerator were treated with an- 
hydrous gaseous ammonia. Cellulase complex from T. reesei was 
used for hydrolysis assays. Bromatological analysis and ‘in vitro’ di- 
gestibility tests were performed. The combination of EBI and am- 
monia treatments produced and increase in the saccharification 
yield, ‘in vitro’ digestibility and protein content for the two kinds of 
sample. 


1987 (INIS-BR—537-Vol.2, pp vp) Influence of Co 
gamma radiation on Zabrotes subfasciatus (Coleoptera, Cur- 
culionidae) and beans Phaseolus vulgaris. Moraes ge — F. 
de; Rodrigues, Z.A.; Oliveira, M.L. de; Santana, M 
Souza Leao Veiga, A. F. de. (Pernambuco Univ., Recife 
Brazil. Dept. de Energia Nuclear; Universidade Federal 
Rural de Pernambuco, Recife, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOI. File 

Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Influence of gamma radiation on Zabrotes subfasciatus (Boh, 
1833) (Coleoptera Bruchidae) and the beans Phaseolus vulgaris (L.). 
The effects of CO gamma radiation, 50 Gy, on both Phaseolus 
vulgaris (L.) seedbeans and adults of Zabrotes subfasciatus were 
studied using the no free choice method. Radiation decreased insect 
fertility hence insect population and it damage loss of weight and 
germination of seedbeans. However, radiation resulted in abnormal 
seedlings, showing various degrees of morphological malformation, 
although there was no effect on germination rates or seedling vigor. 


1988 (INIS-BR—537-Vol.2, pp vp) Productivity and 
adaptation of Pinus in the north litoral of Bahia. Barros 
Ferraz, E.S. de; Rezende, M.A. (Centro de Energia Nuclear 
na Agricultura, Piracicaba, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The productivity and climatic adaptation of two species of 
Pinus in the north litoral of Bahia State has been studied through 
the variability of wood density in a comercial plantation. The 
gamma-ray attenuation method of the 100 mCi 241-Am source, 59,6 
KeV, was used for density variability analysis. The results show 
that Pinus caribaea hondurensis is better adapted to the region than 
Pinus caribaea caribaea, with a superior mean productivity of 26% 
at 8 years. 








1989 (INIS-mf—10171, pp 140-141) Uptake of 
239+240Py and 741Am by grass on normally grazed pastures. 
Frissel, M.J.; Pennders, R.M.J. (Rijksinstituut voor Volksge- 
zondheid en rage age Bilthoven, Netherlands). 1984. 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE86702996. (CONF-8404304—). 

From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; Saint-Paul-lez-Durance, France (16 Apr 1984). 


1990 (INIS-mf—10493) Guidelines for surface water 

,» Vol. 1. Inorganic chemical substances: uranium. 

d Waters Directorate, Burlington, Ontario (Canada). 
Water ity Branch). 1983. 26p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86703978. 

A literature survey was carried out on the chemically toxic 
effects of uranium and uranium compounds on human health, 
aquatic life, plants and livestock. All the information collected is 
summarized in this document and, from it, maximum uranium con- 
centrations in water at which toxic effects will not appear are rec- 
ommended. 


1991 (INIS-mf—10498, pp 31) Dose modifying factors 
and the mean inactivation dose. Slabbert, J.P. 1986. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1992 (INIS-mf—10498, pp 30) Biochemical changes oc- 
curring in tal tumours. Blekkenhorst, G.H. 1986. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1993 Pen ig coe pp 32) X-ray induced radiation 
. Boehm, 


L. 1986. NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE86703990. 
(CONF-860235—Absts.). 
From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


1994 (LBL—21642) Estimated risk from exposure to 
radon decay products in US homes. Nero, A.V. Jr. (Law- 
rence Berkeley Lab., CA (USA). Applied Science Div.). 
May 1986. Contract AC03-76SF00098. 19p. (CONF- 
8509332—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000052. 

From Workshop on 
Cambridge, MA, USA (30 Sep 1985). 

Recent analyses now permit direct estimation of the risks of 
lung cancer from radon decay products in US homes. Analysis of 
data from indoor monitoring in single-family homes yields a tenta- 
tive frequency distribution of annual-average 7**Rn concentrations 
averaging 55 Bq m~° and having 2% of homes exceeding 300 Bq 
m~*, Application of the results of occupational epidemiological 
studies, either directly or using recent advances in lung dosimetry, 
to indoor exposures suggests that the average indoor concentration 
entails a lifetime risk of lung cancer of 0.3% or about 10% of the 
total risk of lung cancer. The risk to individuals occupying the 
homes with 300 Bq m~* or more for their lifetimes is estimated to 
exceed 2%, with risks from the homes with thousands of Bq m™* 
correspondingly higher, even exceeding the total risk of premature 
death due to cigarette smoking. The potential for such average and 
high-level risks in ordinary homes forces development of a new 
perspective on environmental exposures. 


modeling and monitoring; 


1995 (NUREG/CP—0083) ANS topical meeting on ra- 
diological accidents. Perspectives and emergency planning 
program and abstracts. Powell, R. (ed.). (American Nuclear 
Society, Washington, DC; USDOE, Washington, DC; Nu- 
clear Regulatory Commission, Washington, DC (U; SA); Oak 
Ridge National Lab., TN (USA)). Sep 1986. 25p. (CONF- 
860932—Absts.). NTIS, PC A02/MF A0Ol - GPO. File 
Number T186015521. 
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From Radiological accidents, perspectives and emergency 
planning preparedness; Bethesda, MD, USA (15 Sep 1986). 

This report contains summaries of papers to be presented at 
the Topical Meeting on Radiological Accidents - Perspectives and 
Emergency Planning held at the Holiday Inn, Bethesda, Maryland, 
September 15-17, 1986. The meeting will review what has been 
learned from the past accidents involving nuclear material in order 
to foster effective emergency planning. The summaries have been 
compiled in one report to provide a basis for meaningful discussion 
and information exchange during the course of the meeting. 


1996 (ORAU—266) Radiation protection training re- 
sources guide. (Oak Ridge Associated Universities, Inc., IN 
(USA)). Jul 1986. Guanes AC05-760R00033. 184p. NTIS, 
PC A09/MF AO01; 1; GPO Dep. File Number DE87000106. 

The Guide contains inhouse and externally produced train- 
ing resurces that are used by DOE contractors in training their em- 
ployees: e.g., radiation protection technicians, radiation workers, in- 
structors, and first line supervisors. It includes inhouse courses, ex- 
ternal resources, training contacts, TRADE activities, and regula- 
tions, standards, and guidelines. 


1997 (ORNL/TM—10119) Technical qualification re- 
quirements and training programs for radiation protection 
personnel at Oak Ridge National Laboratory. Copenhaver, 
E.D.; Houser, B.S.; Butler, H.M. Jr.; Bogard, J.S.; Fair, 
M.F.; Haynes, C.E.; Parzyck, D.C. (Oak Ridge National 
Lab., TN (USA). Environmental and Occupational Safety 
Div.). Apr 1986. Contract AC05-840R21400. 135p. NTIS, 
PC A07/MF AO0Ol1; 1; GPO Dep. File Number DE86015991. 

This document deals with the policies and practices of the 
Environmental and Occupational Safety Division (EOSD) at the 
Oak Ridge National Laboratory (ORNL) in regard to the selection, 
training, qualification, and requalification of radiation protection 
staff assigned to reactor and nonreactor nuclear facilities. Included 
are personnel at facilities that: (1) operate reactors or particle accel- 
erators; (2) produce, process, or store radioactive liquid or solid 
waste; (3) conduct separations operations; (4) engage in research 
with radioactive materials and radiation sources; and (5) conduct ir- 
radiated materials inspection, fuel fabrication, deconamination, or 
recovery operations. The EOSD personnel also have environmental 
surveillance and operational and industrial safety responsibilities re- 
lated to the total Laboratory. 


1998 (PNL—5484) Literature review of the concentra- 
tion ratios of selected radionuclides in freshwater and marine 
fish. Poston, T.M.; Klopfer, D.C. (Pacific Northwest Lab., 
Richland, WA ‘usA)). Sep 1986. Contract AC06- 
76RL01830. 283p. NTIS, PC A13/MF A0Ol; 1; GPO Dep. 
File Number DE86015820. 

Concentration ratios (CR’s) used for modeling the uptake 
and food chain transport of radionuclides in fish have usually been 
conservative; that is, at the high end of reported values. This prac- 
tice ensures that the dose to the consumer of contaminated fish will 
not be underestimated. In many models, however, conservative 
values have been used for all variables that have any uncertainty 
associated with them. As a result the dose to the consumer is over- 
estimated. Realistic CR values need to be developed to establish 
model parameters that will accurately reflect tissue burdens in fish 
and resulting dose rates to consumers. This report reviews and 
summarizes published literature on the uptake and distribution of 
stable and radioactive isotopes of 26 elements. Based on this 
review, we have made recommendations on CR values to be used 
for modeling the accumulation of radionuclides in fish. Our recom- 
mendations are compared with CR values reported in other publi- 
cations. A generic discussion of abiotic and biotic factors that influ- 
ence CR values is provided so that CR values may be adjusted 
based on site-specific characteristics of the fishes habitat. Recom- 
mended CR values for freshwater fish and for marine fish are listed. 
Although this report emphasizes radionuclides, it is applicable to 
stable elements as well. 
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1999 (KERF-TR—2-85) Recovery from radiation-in- 
duced damage in primary cultures of human epithelial thyroid 
cells. Miller, R.C.; Hiraoka, Toshio; Enno, Masumi; Takei- 
chi, Nobuo. (Radiation Effects Research Foundation, Hiro- 
shima (Japan)). Sep 1985. 1lp. (In Japanese and English). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86704238. 

Human thyroid epithelial tissue from 23 individuals was ob- 
tained from surgical tissue, and cultured in vitro. Dose-response 
survival curves showed thyroid cells, when compared to mammary 
epithelial and skin fibroblast cells of human origin, to be only 
slightly more radiosensitive to X rays. Cell survival curves from 
the cell strains showed wide variability in radiation sensitivity. Of 
the 23 cell strains tested, 21 strains displayed significant shoulders 
(nonzero quasi-threshold (Dsub(q)) values and extrapolation number 
(n) values greater than 1)* at low dose exposures. The ability of 
human cells to recover from radiation damage was further studied 
by dose fractionation. Two cell strains were given a total X-ray 
dose of 304 cGy in two equal fractions separated by varying time 
intervals. Maximal cell survival was observed when the time inter- 
val exceeded two hours. When the two cell strains were exposed to 
152 cGy of X rays followed four hours later by second graded 
doses, cell survival was enhanced as compared to survival after 
single dose exposures. However, no benefit of dose splitting was 
observed when cells were exposed to low second doses. These re- 
sults support previous studies showing that human cells are capable 
of repair but require relatively large doses to elicit a repair re- 
sponse. 


(RERF-TR—5-85) Electrophoretic variants of 
blood proteins in Japanese, 6. Transferrin. Fujita, Mikio; 
Satoh, Chiyoko; Asakawa, Jun-ichi; Nagahata, Yuko; 
Tanaka, Yoshiko; Hazama, Ryuji; Krasteff, T. (Radiation 
Effects Research Foundation, Hiroshima (Japan)). Aug 
1985. 12p. (In Japanese and English). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704239. 

A multiplicity of transferrin variants have been detected in 
the course of the biochemical aspect of the study of the genetic ef- 
fects of atomic bombs. Variants obtained from the studies of 19,770 
individuals in Hiroshima and Nagasaki were compared by polyacry- 
lamide slab gel electrophoresis using three kinds of buffer systems 
with different pH values and thin layer polyacrylamide gel isoelec- 
tric focusing. The variants were compared on the basis of their rel- 
ative mobilities and isoelectric points; seven types of fast-moving 
variant (B-variant) and nine types of slow-moving variant (D-vari- 
ant) were detected, involving a total of 154 and 273 individuals, re- 
spectively. All the variants were identified as genetic variants by 
family studies. No variant differed in allele frequency between the 
two cities. The variants detected in this study were compared with 
variants detected in residents of Mie district (another Japanese pop- 
ulation), Caucasoids, American blacks, and Amerindians, and six 
additional types of B-variant and four additional types of D-variant, 
which had not been detected in Hiroshima and Nagasaki, were 
identified. 


2001 Comparison of intake and committed dose equiva- 
lent permitted by radiation protection systems based on 
annual dose equivalent and committed dose equivalent for a 
nuclide of intermediate effective half-life. Schlenker, R.A. 
(Argonne National Lab., IL). Health Physics; No. 2, 207- 
213(Aug 1986). 

Comparison of the 7**Ra ingestion permitted by a radiation 
protection system that limits dose equivalent, with that permitted 
by the ICRP system and by the ICRP system modified through the 
use of the Norris retention function in place of the ICRP alkaline 
earth model, shows that the total ingested activity and the total 
committed dose equivalent to bone-surface tissues are approximate- 
ly the same under the three protection systems when exposure 
occurs at the maximum permissible level for 50 y. Under the dose- 
equivalent-limitation system, annual ingestion decreases from 451 
kBq during the first year to 36 kBq during the fiftieth year. The 
total ingestion equals 3.45 MBq. Annual committed dose equivalent 
decreases from 3.6 Sv during the first year to 0.3 Sv during the fif- 
tieth year. The total committed dose equivalent equals 27 Sv. 
Under the ICRP system and its modified version, the annual limits 
on intake are constant with time at 70 kBq and 63 kBa, respective- 







ly. The total intakes are 3.50 MBq and 3.15 MBq. The annual com- 
mitted dose equivalent is also constant with time at 0.5 Sv for both 
versions. The total committed dose equivalent is 25 Sv. These re- 
sults suggest that a pure dose equivalent limitation system similar to 
that which has evolved at U.S. defense-related facilities permits life- 
time exposures similar to those permitted by a committed dose limi- 
tation system for radionuclides of intermediate effective half-life. 
Lifetime cancer risk for the maximally-exposed individual may be 
greater under the dose equivalent-limitation system due to the more 
rapid increase in committed dose equivalent which occurs with 
time compared to the increase under the ICRP system or its modi- 
fied version. 


Effects of duration of fast and animal age on the 
ne absorption of plutonium. Bhattacharyya, 
M.H.; Larsen, R.P.; Oldham, R.D.; Moretti, E.S.; Spaletto, 
M.I. (Argonne National Lab., IL). " Radiation Research; No. 
1, 73-82(Jul 1986). 

The fraction of plutonium absorbed after oral administration 
of Pu(VI) to 24-h-fasted mice was 19 X 10(-4), 13-fold higher than 
in fed mice, 1.4 X 10(-4). We have investigated the relevance of the 
high gastrointestinal (GI) absorption value for the 24-h-fasted ani- 
mals in setting drinking water standards for humans. When fasting 
was initiated at the beginning of the active phase of the mouse’s 
daily activity cycle (when they would normally eat), plutonium GI 
absorption rose from 2.8 X 10(-4) at zero-time to a level typical of 
the 24-h-fasted mouse after only 2 h of fasting. In contrast, in mice 
allowed to eat for 4 h into their active phase prior to initiation of 
the fast (meal-fed mice), 8 h of fasting were required before GI ab- 
sorption rose to a level similar to that of the 24-h-fasted mouse. The 
fraction of plutonium retained after gavage administration of 
Pu(VI) to 1-day-old rats was 74 X 10(-4), 70-fold higher than the 
value for fed adults. Retention after GI absorption in neonates re- 
mained 30- to 70-fold higher than in adults until weaning. One 
week after weaning, the fraction absorbed and retained by fed 
weanling rats was the same as that for fed adults, 1 X 10(-4). Drink- 
ing water standards for plutonium have been set based on GI ab- 
sorption values for fed adult animals. The 10- to 100-fold increases 
in plutonium absorption in young and fasted animals reported by 
ourselves and others, and the rapid rise to fasted levels of absorp- 
tion at the start of the animal's active phase, indicate that consider- 
ation should be given to elevated levels of plutonium absorption in 
young and fasted individuals. 


2003 Heteroduplex DNA mismatch repair system of 
Streptococcus pneumoniae: cloning and expression of the 
hexA gene. Balganesh, T.S.; Lacks, S.A. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of Bacteriology; 162: No. 3, 
979-984(Jun 1985). 

Mutations affecting heteroduplex DNA mismatch repair in 
Streptococcus pneumoniae were localized in two genes, hexA and 
hexB, by fractionation of restriction fragments carrying mutant al- 
leles. A fragment containing the hexA4 allele was cloned in the S. 
pneumoniae cloning system, and the hexA* allele was introduced 
into the recombinant plasmid by chromosomal facilitation of plas- 
mid transfer. Subcloning localized the functional hexA gene to a 
3.5-kilobase segment of the cloned pneumococcal DNA. The prod- 
uct of this gene was shown in Bacillus subtilis minicells to be a po- 
lypeptide with an M/sub r/ of 86,000. Two mutant alleles of hexA 
showed partial expression of the repair system when present in mul- 
ticopy plasmids. A model for mismatch repair, which depends on 
the interaction of two protein components to recognize the mis- 
matched base pair and excise a segment of DNA between strand 
breaks surrounding the mismatch, is proposed. 


2004 Sensitization of the toxicity of superoxide and vita- 
min C by copper and iron: a site specific mechanism. Czapski, 
G.; Aronovitch, J.; Samuni, A.; Chevion, M. (Hebrew 
Univ., Jerusalem, Israel). pp 111-115 of Oxy radicals and 
their scavenger systems. Volume 1. Molecular aspects. 
Ochen, G.; Greenwald, R.A. (eds.). Amsterdam, Nether- 
lands; Elsevier Science Publishing Company, Inc. (1983). 
Contract AC02-76EV03221. 

In view of the similarity between the mechanisms of the tox- 
icity of superoxide and of vitamin C in the presence of Copper, the 
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authors studied their effect on various biological systems including 
relatively simple biomolecules such as isolated enzymes, and more 
complex systems, such as bacteriophages, bacteria, fungi and para- 
sites. In all these systems, the deleterious effects of vitamin C and 
of superoxide could be demonstrated in the presence of Cu(II) and 
hydrogen peroxide. 


2005 Inactivation of T-even and T-odd coliphages in- 
duced by superoxide or vitamin C and sensitized by copper. 
yvonne Fr J.; Samuni, A.; Cza G. (Hebrew gg Je- 
rusalem, Israel). pp 380-383 of y radicals and their scav- 
enger systems. Volume I. Sedeaahen aspects. Cohen, G.; 
Greenwald, R.A. (eds.). Amsterdam, Netherlands; Elsevier 
Science Publishing Company, Inc. (1983). 

Previous studies demonstrated that in metal-free systems su- 
peroxide radicals do not contribute significantly toward phage inac- 
tivation. If phages are irradiated aerobically in a metal-free suspen- 
sion containing sodium formate most of the radiation damage is pre- 
vented. On the other hand in the presence of copper ions, even at 
concentrations as low as 10~7M, the superoxide radicals effectively 
inactivate the phages. Sensitizing effects of copper ions have been 
previously described in various biological systems including isolated 
enzymes, DNA, bacterial and mammalian cells. The authors com- 
pared the sensitizing effect of copper(II) ions on the radiation 
damage caused to various phages by superoxide radicals and found 
a surprising difference in the response of T4 and T2 as compared to 
that of T7 phages: T7 bacteriophages were highly sensitized by 
copper towards superoxide radicals, whereas the T-even phages ap- 
peared far more resistant to this copper effect. 
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2006 (DPST—85-257) Summary of the wetland vegeta- 
tion of Par Pond. Grace, J.B. (Grace (James B.), Fayette- 
ville, AR (USA)). Apr 1985. Contract AC09-76SR00001. 
42p. NTIS, PC A03. File Number DE86015870. 

A study of the wetland vegetation of Par Pond, a reactor- 
cooling reservoir located at the Savannah River Project near 
Aiken, South Carolina, was conducted to provide a partial charac- 
terization of the distribution and composition of vegetation types. 
The study was designed so as to provide detailed ground-level data 
on the communities for use in interpreting aerial imagery. In the 
first phase of the study, a list of common species was made and ref- 
erence specimens collected. In addition, fifteen sites were examined 
in detail with vegetation maps being created for fourteen of them. 
The results suggest that the wetland communities are middle- to 
late-successional with a fairly low diversity and with a high amount 
of dominance. Some of the common species were not recorded 
from the areas of the reservoir nearest the heated discharge and 
several possible reasons for this observed pattern are discussed. 11 
refs., 21 figs. 


2007 (DPST—85-260) Phytoplankton, zooplankton, pri- 
physico-chemical 


mary productivity and of Par 
Pond and Pond B. Interim report, December 1983-May 1984. 
Chimney, M.J.; Cody, W.R. (Environmental and Chemical 
Sciences, Inc., Aiken, SC (USA)). Apr 1985. Contract 
AC09-76SR00001. 139p. (ECS-SR—14). NTIS, PC A07/ 
MF AOI; 1; GPO Dep. File Number DE86015869. 

This report summarizes phytoplankton, zooplankton, primary 
productivity and physico-chemical parameter data from Par Pond 
and Pond B during the first six months of a study initiated in De- 
cember 1983 and scheduled to continue through June 1985. A total 
of 195 phytoplankton taxa from Par Pond and 105 taxa from pond 
B were recorded during this study. A total of 89 zooplankton taxa 
from Par Pond and 58 taxa from Pond B were identified during this 
study. 
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2008 be Aen gaa Water quality, phytoplank- 
ton and zooplankton of Par Pond and Pond B. Volume 1. 
Water quality. Final report, January 1984-June 1985. Chim- 
ney, M.J.; Cody, W.R.; Starkel, W.M. (Environmental and 
Chemical Sciences, Inc., Aiken, SC (USA)). Aug 1985. 
Contract AC09-76SR00001. 216p. (ECS-SR—20-Vol.1). 
NTIS, PC A10/MF A0Ol; 1; GPO Dep. File Number 
DE86015868. 

The objectives of this study were to: (1) characterize the bi- 
ological communities and environmental conditions in Par Pond 
and pond B; (2) assess the impact and significance of entrainment 
losses of plankton at the Par Pond pumphouse; (3) assess the impact 
of heated discharge on the biotic communities throughout the reser- 
vior; and (4) help determine if Par Pond maintains an indigenous 
balanced biological community as defined in state and federal regu- 
lations. 


2009 (DPST—85-789-Vol.2) Water quality, phytoplank- 
ton and zooplankton of Par Pond and Pond B. Volume 2. 
Phytoplankton. Final report, January 1984-June 1985, Chim- 
ney, M.J.; Cody, W.R.; Starkel, W.M. (Environmental and 
Chemical Sciences, Inc., Aiken, SC (USA)). Aug 1985. 
Contract AC09-76SR00001. 254p. (ECS-SR—20-Vol.2). 
NTIS, PC Al12/MF A0Ol1; 1; GPO Dep. File Number 
DE86016049. 

This document reports on the Par Pond and Pond B phyto- 
plankton community. The objectives of this study were to (1) char- 
acterize the biological communities and environmental conditions in 
Par Pond and Pond B; (2) assess the impact and significance of en- 
trainment losses of plankton at the Par Pond pumphouse; (3) assess 
the impact of heated discharge on the biotic communities through- 
out the reservoir; and (4) help determine if Par Pond maintains an 
indigenous balanced biological community as defined in state and 
federal regulations. A total of 368 phytoplankton taxa, representing 
all the major taxonomic groups characteristic of North American 
freshwaters, were identified from Par Pond and Pond B during this 
study (73 Bacillariophyta, 166 Chlorophyta, 30 Chrysophyta, 5 
Cryptophyta, 47 Cyanophyta, 18 Euglenophyta, 11 phytoflaggelates 
and 18 Pyrrophyta). 
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REFER ALSO TO CITATION(S) 33, 90, 90, 95, 1039, 1504, 1519, 1611, 
1622, 1632, 1724, 1804, 1811, 1814, 1816, 1817, 1818, 1819, 1820, 1821, 1821, 
1822, 1823, 1823, 1824, 1825, 1826, 1827, 1828, 1829, 1830, 1831, 1832, 1833, 
1834, 1835, 1836, 1837, 1838, 1839, 1840, 1841, 1842, 1843, 1844, 1845, 1846, 
1847, 1848, 1877, 1877, 1904, 1910, 1955, 1977, 1980, 1998, 2051 


aromatics 

y fuels that ae glove materials. Gammage, 
R.B.; White, D.A.; Vo-Dinh, T. (Oak Ridge National Lab., 
TN (USA). Health and Safety Research Div.). 1986. Con- 
tract AC05-840R21400. 1lp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86015414. 

From 8. international conference on solid state dosimetry; 
Oxford, UK (26 Aug 1986). 

Permeations of commonly used glove materials by polynu- 
clear aromatic (PNA) compounds in hydrocarbon fuels were meas- 
ured with solid-state dosemeters composed of filter paper. The per- 
meated PNA were sorbed by the filter paper and analyzed in situ 
using room-temperature phosphorescence spectroscopy. This tech- 
nique provided a simple, cost-effective, and very sensitive means 
for measuring breakthrough times and permeation rates of the class 
of potentially carcinogenic PNA in liquid fuels derived from crude 
petroleum, oil shale, and coal. 7 refs., 3 figs. 


2011 (DOE/ER/60373—1) Influence of nutrition on 
vegetation response to carbon dioxide. I. Interactions of nitro- 
gen and phosphorus supply on soybean growth and nutritional 
parameters. Cure, J.D.; Galloway, L.F.; ; hem D.W.; Rufty, 
T.W. (Duke Univ., Durham, NC (USA). Dept. of Botany; 
Agricultural Research Service, Raleigh, NC (USA)). 1986. 
Contract FG05-85ER60373. 201p. NTIS, PC A10/MF A0Ol1; 
1; GPO Dep. File Number DE87000645. 
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The responses to elevated levels of atmospheric carbon diox- 
ide (CO2) of soybean as the classic example of the highly bred, rap- 
idly growing agricultural species under adequate as well as growth- 
limiting levels of available phosphorus (P) and nitrogen (N) were 
studied. Our objective was to quantify nutrient uptake responses to 
elevated CO. as well as carbon acquisition and partitioning re- 
sponses in a range of P and N availability, under carefully con- 
trolled conditions. This report summarizes preliminary findings 
from a growth study in which non-nodulating ‘Lee’ soybeans were 
grown to harvest maturity at 5 levels of N and five levels of P and 
at 350 and 700 ppM CO:. 


2012 (DOE/EV/04959—8) Physico-chemical methods 
for the study of polycyclic aromatic hydrocarbon - DNA 
interactions. Progress report, October 1, 1985-September org 
1986. Geacintov, N.E. (New York Univ., NY (USA). 

of Chemistry). 10 Oct 1986. Contract ACO2-78EV04959. 
1lp. NTIS, PC A02/MF A0l; GPO Dep. File Number 
D 87000957. 

Previous linear dichroism measurements suggested that the (- 
)BPDE-DNA adducts are characterized by considerable interac- 
tions between the pyrene residue and the DNA bases. Such a con- 
formation is consistent with intercalation, or partial intercalation. 
With the pyrene residue thus protected from the solvent environ- 
ment, one might expect a low degree of accessibility to acrylamide 
quencher molecules. Since the fluorescence of these (-)BPDE-DNA 
adducts is indeed insensitive to acrylamide, the quenching results 
reported here are consistent with such a conformation. The cova- 
lent adducts derived from the binding of (+)BPDE to DNA 
appear to be 70% accessible to acrylamide, suggesting that a major- 
ity of these adducts reside at external binding sites, or in a locally 
disordered region of the DNA double helix. Again, these conclu- 
sions derived from the fluorescence quenching data are consistent 
with our previous linear dichroism results. 3 refs., 3 figs. 


2013 (DP-MS—85-112) Fecal coliform analyses. 
Method evaluation for stressed organisms. Smith, L.B.; Win- 
ston, H.G. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant). 1986. Contract AC09- 
76SRO00001. 9p. (CONF-8605137—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015683. 

From 10. symposium on aquatic toxicology and hazard as- 
sessment; New Orleans, LA, USA (4 May 1986). 

No significant difference was found between two tests for 
fecal coliform densities using water samples from the treated sani- 
tary waste outfalls at the Savannah River Plant, a nuclear materials 
production site located near Aiken, SC. These two methods of con- 
cern were the most probable number index (MPN) and the mem- 
brane filtration procedure (MF). The MPN method is the accepted 
method for determining fecal coliform densities in chlorinated ef- 
fluents, but requires more than the MF procedure. Per Microbiolo- 
gical Methods for Monitoring the Environment (1978) by EPA, 
any decision to use the MF test for stressed organisms requires par- 
allel testing with the MPN test. The MPN index is the number of 
fecal coliform bacteria that, more probably than any other number, 
would give the results shown by laboratory examination. It is not 
an actual count of coliform bacteria. The MF procedure is a direct 
plating method and the colonies are directly counted. 


2014 (INIS-BR—537-Vol.2, pp vp) Some parameters of 
thyroid function in Dutch-Miranda rats submitted to chronic 
treatment of lithium. Frankenfeld, T.G.P.; Moura, E.G. de; 
Rosenthal, D. (Rio de Janeiro Univ., Brazil. Inst. de Biofi- 
sica). 1986. (In Portuguese). NTIS (US Sales Only), PC 
Vola A01. File Number DE87700036. (CONF-860343— 
f+) 

From 1. general congress on nuclear energy; Rio de Janeiro, 

Brazil es ar 1986). 
aspects of thyroid function in rats whose blood lithium 
levels were maintained are investigated. At therapeutic levels 
during 1,5 to 2 months. Adult young male rats (isogenic Dutch-Mi- 
randa) of the same litter were randomly distributed into paired ex- 
perimental and control groups of 3 animals. The animals were fed 
commercial chow and received tap water or LiCl 12,5 mM in dis- 
tiled water to drink, ad-libitum. At the end of experimental period 
each animal received an intraperitoneal tracer dosis of I-131 (5-6 
uCi), 72 h later their thyroids were removed, weighed and counted 







to determine the I-131 uptake. The pooled thyroids of each group 
were homogeneized and supernatant and particulate fractions were 
separed by centrifugation. TPO activity was determined in the 
pseudosolubilized particulate feaction. 


2015 (LA—10797-MS) Toxicological study of europium 
oxide. London, J.E. (Los Alamos National Lab., NM 
(USA)). Aug 1986. Contract W-7405-ENG-36. 5p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87! 12. 

The acute oral LDso values for europium oxide for mice and 
rats are greater than 5 g/kg. According to classical guidelines, the 
material would be considered only slightly toxic or practically non- 
toxic in both species. The sensitization study in the guinea pig did 
not show europium oxide to have potential sensitizing properties. 
Skin application studies on the rabbit demonstrated that it was cu- 
taneously nonirritating. This material was also nonirritating in the 
rabbit eye application studies. 4 refs., 1 tab. 


2016 (PB—86-220431/XAB) Pulmonary function adap- 
tation to ozone in sub with chronic bronchitis. Kulle, 
T.J.; Milman, J.H.; Sauder, L.R.; Kerr, H.D.; Farrell, B.P. 
(Maryland Univ., "Baltimore (USA). Dept. of Medicine). 
1984. 1lp. NTIS, Pc A02/MF AOl1. 

Twenty smokers with chronic bronchitis were exposed to 
0.41 ppm ozone for 3 hr-day for 5 consecutive days and 
4 days later to determine (1) if they are sensitive to ozone, (2) if 
they adapt, and (3) if the adaptation lasts longer than 4 days. There 
were significant decrements in forced vital ity (FVC) and 
forced expiratory volume in 3 sec (FEV3) on the first day of the 5- 
day repeated exposures and also on reexposure 4 days following 
cessation of the sequential exposures. Symptoms experienced were 
mild and did not predominate on any exposure days. These results 
suggest that individuals with chronic bronchitis adapt rapidly to 
ozone and lose the adaptive phenomenon within 4 days. The small 
decreases seen in FVC and FEV3 appear to impose no more than 
minimal limitations on their daily activities. 


2017 (PB—86-227378/XAB) Role of nitrogen dioxide 
and ozone in cancer metastasis and in systemic adverse ef- 
fects. Final report, November 1984-April 1986. Richters, A. 
(University of Southern California, Los Angeles (USA). 
Dept. of Pathology). 1 May 1986. 5ip. NTIS, PC A04/MF 
A0l1. 


The report covers work performed toward two major objec- 
tives; (1) to determine the influence of inhaled mixtures of nitrogen 
dioxide and ozone at near ambient levels on the extent of cancer 
metastasis; and (2) to identify the effects of nitrogen dioxide inhala- 
tion on specific cells and tissues that may be relevant to the ob- 
served facilitation of cancer cell metastasis. Mice exposed intermit- 
tently to a combination of 0.3 ppm nitrogen dioxide and 0.15 ppm 
ozone for 12 weeks and subsequently injected with melanoma cells 
exhibited a greater number of melanoma nodules on their lungs 
than did similarly treated mice exposed only to filtered air. These 
results indicate that exposure to a combination of these pollutants at 
near ambient levels results in facilitation of blood borne melanoma 
cell metastasis. Preliminary studies on the effects of nitrogen diox- 
ide on the immune system and on the lung capillaries of mice yield- 
ed results that suggested immune system depression and damage to 
the lung capillary endothelial cells. Endothelial cell damage ap- 
peared to result in greater entrapment of circulating cancer cells. 


2018 (PB—86-229879/XAB) Effects of ambient sulfur 
oxides and suspended particles on respiratory health of pre- 
adolescent children. Ware, J.H.; Ferris, B.G.; Dockery, 
D.W.; Spengler, J.D.; Stram. , D.O. (Harvard Univ., Boston, 
MA (USA). School of Public Health). 1986. 11p. NTIS, PC 
A02/MF AO1. 

The paper reports results from an ongoing study of outdoor 
air pollution and respiratory health status of children living in six 
Cities in the eastern and midwestern United States. The study en- 
rolled 10,106 white preadolescent children between 1974 and 1977 
in three successive annual visits to each city. Each child received a 
spirometric examination and a parent completed a standard ques- 
tionnaire. Of the cohort, 8,380 children were seen for a second ex- 
amination one year later. An air-pollution-monitoring program was 








begun in each community at about the time of the first examination. 
For the report, measurements of Total Suspended Particulates 
(TSP), the sulfate fraction of TSP (TSO,), and sulfur dioxide (SO2) 
concentrations at study-affiliated outdoor stations were combined 
with measurements at other public and private monitoring sites to 
create a record of TSP and SO: concentrations in each of 9 air pol- 
lution regions during the one-year period preceding each examina- 
tion and, for TSP, during each child’s lifetime up to the time of 


(PB—86-231867/XAB) Ozone inhibits prostacyclin 
yee Friedman, M.; Madden, 


Carolina Univ., Chapel Hill (USA). "1985. 16p. NTIS, PC 
A02/MF AO1. 

The effects of ozone on lung arachidonate metabolism in- 
vitro were studied in cultured bovine pulmonary endothelial cells 
exposed for 2 hours to ozone in concentrations up to 1.0 ppm. A 
concentration-dependent decrease in prostacyclin synthesis was 
found (90% decrease at the highest ozone level of 1.0ppm). The in- 
hibition of prostacyclin synthesis was not due to a decreased release 
of arachidonic acid from membrane lipids. They also examined the 
gypoxic pulmonary vasoconstrictive response to 10% oxygen inha- 
lation in anesthetized dogs in-vivo after exposure to 1.0 ppm ozone 
for 1 hour. Pulmonary vascular resistance was significantly in- 
creased after ozone exposure, similar to the findings in dogs given 
indomethacin (15 mg/kg). The percentage change in the hypoxic 
pulmonary pressor response was similar between the ozone expo- 
sure and indomethacin-treated groups, although due to the variance 
of the pulmonary vascular resistance values during hypoxia the re- 
sults did not reach statistical significance. These results suggest that 
ozone inhalation affects pulmonary endothelial arachidonate metab- 
olism in-vivo as well as in-vitro. 


2020 Blood bromine levels in a Pacific atoll population. 
Wielopolski, L.; Adams, W.H.; Heotis, P.M. (Brookhaven 


National Lab., U ton, NY). Environmental Research; 41: No. 
1, 91-98(Oct 198 . Contract AC02-76CH00016. 

Serum and red cells from 20 Marshallese on two atolls and 
from 10 subjects in New York were compared for their elemental 
composition employing an energy dispersive X-ray fluorescence 
technique. The elements analyzed in serum included Cl, Zn, and 
Br, whereas red cells were analyzed for Cl, K, Fe, Zn, Br, and Rb. 
Both Marshallese groups showed statistically significant elevations 
in serum Br (51 and 96%) and in red cell Br (393 and 478%) as 
compared to the New York group. The Marshallese Br/Cl ratio in 
serum and in red cells was elevated when compared to that of the 
New York group, whereas the Rb/K ratios were equivalent. The 
red cell Br/serum Br ratio was also elevated in the Marshallese sub- 
jects. There were no similar differences noted among the other ele- 
ments tested. Drinking liquids in the Marshall Islands were ana- 
lyzed for Br but did not provide a clear source for the elevated Br 
levels. 


2021 Pulmonary effects of sulfur dioxide and respirable 
carbon aerosol. Kulle, T.J.; Sauder, L.R.; Hebel, J.R.; 
Miller, W.R.; Green, D.J.; Shanty, F. (Univ. of Maryland 
School of Medicine, Baltimore). Environmental Research; 41: 
No. 1, 239-250(Oct 1986). Contract AS05-81EV 10586. 
Four-hour individual and combined exposures to 1.0 ppm 
sulfur dioxide (SO2) and 0.5 mg/m* (1.5 pm mass median diameter) 
activated carbon aerosol (ACA) were studied in 20 healthy non- 
smoking subjects to determine if activated carbon as a carrier aero- 
sol can augment the pulmonary response to SO. Fifteen-minute ex- 
ercise stints (V/sub E/ = 35 liters/min) were performed at com- 
mencement and completion of each 4-hr period. Significant in- 
creases in nose or throat irritation occurred with the SO2 and SOQ. 
+ ACA exposures and in eye irritation with the SO. + ACA ex- 
posure. Small, statistically significant decrements in spirometric 
function were observed following the first exercise (t = 17 min) for 
both the SO. and SO2 plus ACA exposures: no significant changes 
were associated with the ACA exposure. Comparing function 
changes between the SO. and the SO. + ACA exposures demon- 
strated no statistically significant differences, thus a lack of SO: re- 
sponse enhancement by the carbon aerosol. The determination that 
the activated carbon sorbed only 1% of the SO, challenge concen- 
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tration could explain the observed lack of SO: response enhance- 
ment. 


2022 Bioaccumulation of fossil fuel components 
single-compound and complex-mixture exposures of Daphnia 
magna. Dauble, D.D.; Carlile, D.W.; Hanf, R.W. Jr. (Bat- 
telle Pacific Northwest Lab., Richland, WA). Bulletin of 
Environmental Contamination and Toxicology; 37: No. 1, 125- 
132(Jul 1986). Contract AC06-76RL01830. 

The authors conducted tests with the water flea (Daphnia 
magna) to compare the bioaccumulation of compounds presented 
alone with the bioaccumulation of these same compounds when 
they were presented within a complex coal liquid, water-soluble 
fraction. Phenol and aniline were used as representative compounds 
because they are highly soluble, moderately toxic, and common to 
many fossil fuel liquid products and corresponding wastes. The 
tests were primarily designed to aid in development of predictive 
models relating to the transport and fate of components from com- 
plex mixtures in aquatic biota. 


Site-directed mutagenesis of DNA-O*-methylguan- 
roe methyltransferase of E. coli. Mitra, S.; Foote, R.S. (Oak 
Ridge National Lab., TN). Federation Proceedings, Federa- 
tion of American Societies for Experimental Biology; 45: No. 
6, 1765(May 1986). (CONF-8606151—). 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

" E. coli Ada protein (39kD) and its 19kD cleavage product 
act as DNA-O®-methylguanine methyltransferase (MGMT) by stoi- 
chiometrically accepting the methyl group from promutagenic O®- 
methylguanine residues (and phosphotriesters in the case of Ada 
protein) in DNA. Methylated Ada acts as a positive regulator for 
its own gene and some other DNA repair genes. The methyl group 
of 0°-methylguanine is transferred to a specific cysteine residue (in 
a Pro-Cys-His sequence) in MGMT. The authors have substituted 
the cysteine with histidine in the Ada protein by oligodeoxynucleo- 
tide-directed mutagenesis of the cloned ada gene. Both wild type 
and an ada (noninducible) mutant of E. coli harboring plasmids 
containing either normal or mutant ada genes have comparable 
levels of MGMT. Furthermore, the level of induction of MGMT 
by N-methyl-N’-nitro-N-nitrosoguanidine is similar in all cases. 
Whether the mutant protein causes induction of host MGMT or is 
itself active as a methyl acceptor is being investigated. Other 
MGMT mutants in which the cysteine residue was replaced with 
alanine or aspartic acid or in which the cysteine-histidine sequence 
was transposed have been prepared, and their enzymatic ay 
and autoregulation are being studied. 


2024 Development of and assay methodology for anti- 
bodies to benzo(a) pyrene 7 Griffin, G.D.; Thomason, R.; 
Murchison, C.; St. Wecker, P.; Kurka, K.; Ambrose, K.R. 
(Oak Ridge National Lab., TN). Federation Proceedings, 
Federation of American Societies for Experimental Biology; 45: 
No. 6, 1796(May 1986). (CONF-8606151—). Contract 
AC05-840OR21400. 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

" Rabbits, rats and mice have been immunized with BP-bovine 
serum albumin (BSA) conjugates, administered subcutaneously in 
Freund's adjuvant. Activity and specificity of antisera preparations 
from immunized animals was determined by: Double immunodiffu- 
sion, passive hemagglutination, enzyme-linked immunosorbent assay 
(ELISA) and radioimmunoassay (RIA). All techniques could be 
successfully used to demonstrate the presence of BP antibodies in 
immune sera. The fist three assays were used only with BP antigen 
coupled to a protein. If BSA was used, cross-reactivity against BSA 
was observed, but differences in extent of reactivity toward BP- 
BSA and BSA were readily apparent. Antisera from highly immune 
animals showed anti-BP reactivity at 1-10 x 10° dilutions in the 
ELISA assay, but did not produce positive reactions in the passive 
hemagglutination assay at >1:256 dilutions. The RIA assay was 
used with either ‘*C-or *H-BP, and relied upon an activated char- 
coal separation step to effectively remove (>98% efficiency) free 
BP from antibody-bound BP. Using this RIA assay, estimates of 
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amounts of BP antibodies in antisera (0.1-1% of the immunoglobu- 
lin fraction) and antibody specificity for BP structural determinants 
could be made. These antibodies may form the basis for a novel de- 
tection system for BP and/or other polycyclic compounds. 


2025 Induction of mixed-function oxidase activity in 
mouse lymphoid tissue. Egan, B.Z.; Griffin, G.; Lee, N.E.; 
Burtis, C.A. (Oak Ridge National Lab., TN). Federation 
Proceedings, Federation of American Societies for Experimen- 
tal Biology; 45: No. 6, — 1986). (CONF-8606151—). 
Contract AC05-840R21400. 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

” Polycyclic aromatic hydrocarbon (PAH) exposure can cause 
mixed-function oxidase (MFO) enzyme induction in certain tissues 
of various organisms. An MFO enzyme assay was used to measure 
the activity of 7-ethoxyresorufin deethylase, an enzyme activity 
which may be specific for the cytochrome P-448 subset of MFO 
enzymes, in various lymphoid tissues of the C3H mouse as a model 
system, and the effect of systematic PAH treatment on such 
enzyme activity was determined. Intraperitoneal injection of mice 
with 4.6 mg of benzo(a)pyrene (BP) or 4.0 mg of 3-methylcholanth- 
rene (MC) produced a significant induction in MFO activity in 
mouse spleen S-9 fractions 48 h after the injection. Induction ratios 
(induced activity/control activity) between 4 and 5 were seen with 
BP; MC produced induction ratios of 2.5 to 3.0. Enzyme activity 
was not induced in the spleen within 16 h following BP or MC ad- 
ministration. Other experiments indicated that MFO activity could 
be induced in thymus cells 48 h after either BP or MC treatment. 
White blood (mononuclear) cells or peritoneal exudate cells taken 
from the same animals did not contain detectable MFO activity. 
Treatment with BP or MC produced much higher MFO induction 
in liver and lung microsomal preparations from the same animals 
from which lymphoid tissue samples were taken. 


2026 Identification of the mutagens in cooked beef. 
Felton, J.S.; Knize, M.G.; Shen, N.H.; Andresen, B.D.; 
Bjeldanes, L.F.; Hatch, F.T. (Lawrence Livermore National 
Lab., CA). Environmental Health Perspectives; 67: 17- 
24(1986). Contract W-7405-ENG-48. 

The purification of cooking mutagens depends on the ex- 
traordinary sensitivity of the Ames/Salmonella mutagenicity test 
and its usefulness for tracking the mutagens during the purification 
steps. Following aqueous/acid (pH 2) extraction of fried ground 
beef (cooked at 200, 250, or 300°C), XAD-2 column adsorption and 
elution with acetone, and acidic and basic liquid/liquid extractions, 
the samples are separated into six distinct peaks with preparative re- 
verse-phase HPLC. A total of nine distinct mutagens can be sepa- 
rated after two additional HPLC steps. These compounds fall into a 
class of compounds called aminoimidazoazaarenes (AIAs). The ma- 
jority of the mutagenic activity is made up of MeIQx! (m/z 213, 
CiiHiiNs), DiMeIQx (m/z 227, Ci2HisNs), trimethylimidazopyri- 
dine (TMIP) (m/z 176, CsHi2zNs) and phenylimidazopyridine 
(PhIP) (m/z 224, CisHi2N,). Smaller contributions are from IQ (m/ 
z 198, CiiHioN), MeIQ (m/z 213, Ci2Hi2N«), a nonpolar peak con- 
taining oxygen and two unidentified trace polar mutagens. Mass es- 
timates (per kilogram uncooked beef) include: 15 yg for PhIP , pg 
for MeIQx, 0.5 pg for DiMeIQx, and 0.02 pg for IQ. Because of 
the uncoupling of mutagenic and carcinogenic potencies of these 
aromatic amines, the PhIP, which contributes the highest mass con- 
tent to the cooked meat, but has the lowest mutagenic potency, 
might ultimately make a significant contribution to the carcinogen- 
icity. 


2027 Mutagen formation in a model beef supernatant 
fraction. IV. Properties of the system. Taylor, R.T.; Fultz, 
E.; Knize, M. (Lawrence Livermore National Lab., CA). 
Environmental Health Perspectives; 67: 59-74(1986). Contract 
W-7405-ENG-48. 

To identify the precursors and elucidate the reaction condi- 
tions that yield heterocyclic amine mutagens in cooked meat prod- 
ucts and fish, the authors have used a supernatant 2 (S.) fraction 
prepared from Hz,O-homogenized lean round steak. Compounds 
(MW < 500) in S; are the sources of the micros I-d 
Salmonella TA 1538 mutagenic activity in open boiled (aqueous), 
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200°C pressure-heated (aqueous), or 200 to 300°C oven-baked 
(freeze-dried) homogenates. Combined incorporation-HPLC experi- 
ments show that they are also the precursors for frameshift muta- 
gen formation in the outer surfaces of 200°C griddle-fried ground 
beef. Maximal stimulations of boiled S. mutagenic activity are given 
by 10 mM Trp, 2.5 mM creatine phosphate (CP), and synergistical- 
ly by 10 mM Trp + 2.5 mM CP + 1.0 mM FeSO, (a mixture ab- 
breviated as S:). Boiling S, for 30 hr at the acidic optimum pH of 
4.0 — 600 TA 1538 revertants (no additions) and 1400 revertants 
(+CP), while S, — 24,000 revertants/10® bacteria/g of dry beef. 
By the criteria of HPLC, paper electrophoresis, and resistance of 
the active HPLC fractions to acid-nitrite inactivation, boiled S: 
contains 2-amino-3-methylimidazo[4,5-f]quinoline (IQ), 3-amino-1- 
methyl-5H-pyrido[4,3-b]indole (Trp-P-2) and a minor amount of 2- 
amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ). Once the soluble 
S2 precursors have been concentrated to a freeze-dried powder, 
aqueous conditions are not essential to obtain heterocyclic amine 
mutagens at this ordinary cooking temperature. Water behaves as 
an important reactant that influences the relative proportions of 
HPLC polar, nitrite-resistant, IQ-type as opposed to HPLC nonpo- 
lar, nitrite-sensitive, non-IQ-type mutagens. Dry heating S, favors 


the former. 


Current o——— database for heterocyclic 
Suttle food mutagens. I. relevant endpoints. 
Hatch, F.T. (Lawrence Livermore National Lab., CA). En- 
vironmental Health Perspectives; 67: 93-103(1986). Contract 
W-7405-ENG-48. 

Cooking, heat processing, or pyrolysis of protein-rich foods 
induce the formation of a series of structurally related heterocyclic 
aromatic bases that have been found to be mutagens. The primary 
genetic assay utilized to detect and isolate these mutagens has been 
the his reversion assay in Salmonella typhimurium. The classifica- 
tion and nomenclature of these chemicals is revised to reflect recent 
advances. The findings of short-term tests for genetic injury that 
have been applied to these agents are presented in a systematic 
way. Cell-free, bacterial, mammalian cell culture, and in vivo sys- 
tems are included. Major results, the mutagens tested, and key ref- 
erences are presented in tabular form, with text commentary. Inte- 
grated conclusions on the state of current knowledge of the genetic 
toxicity of thermic food mutagens are presented. Areas in need of 
further research are defined. Finally, an outline is presented of a 
suggested path leading to the determination whether normal meth- 
ods of food preparation and processing constitute a human health 
hazard. 


2029 Future directions and research priorities for food 

mutagens. de Serres, F.J.; Zeiger, E.; Hatch, F.T. (National 

Institute of Environmental Health Sciences, Research Trian- 

gle Park, NC). Environmental Health Perspectives; 67: 153- 
57(1986). 

This article is an expanded summary of the workshop discus- 
sion. Its objective is to add perspective and future orientation to the 
scientific symposium presented in the previous articles of this 
volume. 


2030 Chronological supplement to the carcinogenic po- 
tency database: standardized results of animal bioassays pub- 
lished through December 1982. Gold, L.S.; de Veciana, M.; 
Backman, G.M.; Magaw, R.; Lopipero, P; Smith, M.; Blu- 
menthal, M.; Levinson, R.; Bernstein, Ls Ames, BN. (Law- 
rence Berkeley Lab., CA). Environmental Health Perspec- 
tives; 67: 161-200(1986). 

This paper is a chronological supplement to the earlier publi- 
cation, A Carcinogenic Potency Database of the Standardized Re- 
sults of Animal Bioassays. The authors report here results of car- 
cinogenesis bioassays published in Technical Reports of the Nation- 
al Cancer Institute/National Toxicology Program between July 
1980 and December 1982, and the general literature between July 
1981 and December 1982. This supplement includes results of 280 
long-term, chronic experiments of 114 test compounds, and reports 
the same information about each experiment in the same plot 
format as the earlier paper: e.g., the species and strain of test 
animal, the route and duration of compound administration, dose 
level and other aspects of experimental protocol, histopathology 
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and tumor incidence, TDso and its statistical significance, dose re- 
sponse, author’s opinion about carcinogenicity, and literature refer- 
ence. While a number of appendices are provided to facilitate use 
of this supplement, the authors have not duplicated here the materi- 
al published earlier. Instead, they refer the reader to the earlier 
publications for a thorough description of the numerical index of 
carcinogenic potency (TDso), a guide to the plot of the database, 
and a discussion of the sources of data, the rationale for the inclu- 
sion of particular experiments and particular target sites, and the 
conventions adopted in summarizing the literature. For 44 of the 
114 chemicals reported in this second plot, results of earlier experi- 
ments are also given in the first plot; since only 1981-1982 results 
are reported here, the first plot is required for these repeated com- 
pounds. In this paper they also give corrections for errors, that ap- 
peared in the earlier publication. 


2031 Induced formation of chelating agents by Pseudo- 
monas aeruginosa grown in presence of thorium and uranium. 
Premuzic, E.T.; Francis, A.J.; Lin, M.; Schubert, J. (Brook- 
haven National Lab., Upton, NY). Archives o Environmental 
Contamination and Toxicology; 14: No. 6, 759-768(Nov 
1985). Contract AC02-76CH00016. 

Chelating agents produced by microorganisms enhance the 
dissolution of iron and increase its mobility and bioavailability. 
Since there are some similarities in the biological behavior of ferric, 
thorium and uranyl ions, microorganisms resistant to thorium and 
uranium and capable of growing in their presence may produce se- 
questering agents for these metals in a manner similar to those pro- 
duced for iron. Such complexation would increase the mobility and 
bioavailability of thorium and uranium in the environment. Pseudo- 
monas aeruginosa species are resistant to certain heavy metals and 
have also been found in thorium, uranium and plutonium contami- 
nated areas. In the present work, the ability of P. aeruginosa to 
elaborate sequestering agents in medium containing thorium or ura- 
nium salts was tested. Addition of 10, 100, and 1000 ppm of urani- 
um or thorium to culture medium increased the lag period of the 
organism as the concentration of the metal increased. At concentra- 
tions of 1000 ppm and higher, there was an extended lag period fol- 
lowed by reduction in growth. Uranium has a stronger inhibitory 
effect on growth of the organism than thorium at similar concentra- 
tions. Analyses of the culture media have shown, that relative to 
the control and under the experimental conditions used, the micro- 
organisms have produced several new chelating agents for thorium 
and uranium. Some of the bacterially produced compounds resem- 
ble, but are not identical to the known iron chelating siderophores 
isolated from microorganisms, and some of their chemical proper- 
ties are discussed in this report. 


2032 Use of a jet mill for dispersing dry powder for in- 
halation studies. Cheng, Y.S.; Marshall, T.C.; Henderson, 
R.F.; Newton, G.J. (Inhalation Toxicology Research Insti- 
tute, Albuquerque, NM). American Industrial Hygiene Asso- 
ciation Journal; 46: No. 8, 449-454(Aug 1985). Contract 
AC04-76EV01013. 

Compressed air-powered jet mills are used in the chemical 
and food industries for grinding and classifying powders. The au- 
thors adapted one type of these fluid energy mills as a powder gen- 
erator for inhalation experiments. The generating system included a 
jet mill and a screw feeder, the jet mill consisting of an elongated 
channel, a feeding jet to deliver the material into the channel, and 
two high-speed air jets. High speed air circulating in the channel 
created turbulence and centrifugal forces to disperse powder. The 
jet mill used can be operated from 25 to 100 psig at flow rates of 
300 to 900 L/min. Two test materials-a solvent yellow dye and a 
dye mixture of solvent green and solvent yellow- were used. Both 
dyes were soft and sticky and could not be dispersed with several 
other powder generators tested at the concentrations required for 
toxicity studies. Aerosol concentrations ranging from 10 to 1500 
mg/m at a flow rate of 400 L/min were obtained by adjusting the 
feed rate to the jet mill. Stability of aerosol concentration during 
six-hour continuous generation was 15 to 20%. Comparisons of sev- 
eral generators for producing sticky organic powders are also dis- 
cussed. 
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Epidemiologic considerations for evaluating asso- 
chitieus ehasen tee denatan ad water and cancer 
in humans. Craun, G.F. (Environmental Protection Agency, 
Cincinnati, OH). Fane aay of Water chlorination: c 
try, environmen health effects. Veluue » 4 
og R.L,; Bull, R. ; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The large number of epidemiologic studies conducted to 
data suggest that there may be an association between exposure to 
surface waters that have been chlorinated and mortality due to 
cancer at one or more sites. However, these studies have done little 
to clarify the specific association(s) and the possible magnitude of 
the association. In a case-comparison study of 2982 incident cases 
of bladder cancer and 5782 comparison subjects 
from ten areas in the US, a relative risk of 3.1 (confidence interval 
= 1.5, 6.5) was observed by Cantor in nonsmokers who had used 
chlorinated surface water for 60 or more years compared with non- 
smokers who had never used surface or chlorinated water. In a 
case-comparison study of 200 incident cases of colon cancer and 
407 hospital-comparison subjects among North Carolina white resi- 
dents, Cragle observed odds ratios of 1.38, 2.15, and 3.36 for home 
consumption of chlorinated water for 16 or more years and colon 
cancer in 60, 70, and 80 year-olds. These studies are suggestive of 
an association between bladder and colon cancer and consumption 
of chlorinated water over a long period in nonsmokers and over a 
moderate period in an elderly population but additional case-com- 
parison studies are required before conclusions can be extended to 
other populations. Retrospective cohort studies should also be con- 
ducted where suitable cohorts can be assembled and followed. Both 
of these study designs, however, require an accurate assessment of 
past exposure to contaminants of interest for a sufficient length of 
time (which may be greater than 20 years) to minimize random mis- 
classification. 


2034 Drinking water source and risk of bladder cancer: 
a case-control study. Cantor, K.P.; Hoover, R.; Hartge, P.; 

Naiaees T.J.; Silverman, D.T.; Levin, L.1. (National Cancer 
Institute, Bethesda, MD). pp 145-152 of Water chlorination: 
chemistry, environmental impact and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA = _ ——— 

eral epidemiologic studies have evaluated the possibility 

olivine hasuenssldtiningeaeeretahelieests apd canoer tan 
populations. The first studies were ecologic in design. More recent 
work used a case-control approach based on death certificates. 
Many of these studies linked bladder cancer mortality with expo- 
sure indicators - water source type and treatment - that were used 
as surrogates of contaminant levels. Among these surrogate meas- 
ures are surface (as contrasted with ground) source, chlorinated (as 
compared with nonchlorinated) source, and recent measures of 
chloroform concentration. To further pursue these observations, the 
authors incorporated a water source component in a large popula- 
tion-based case-control interview study of bladder cancer designed 
at the National Cancer Institute (NCI) in 1977. The authors finding 
is that there is no overall elevation in bladder cancer risk among 
persons who have lived at places with chlorinated surface water as 
compared with those who have lived at places with nonchlorinated 
groundwater; and no dose response is observed. Among the 10 
study areas, respondents from three places with agricultural land 
use show elevated risk for bladder cancer with the number of years 
at a surface source. 


2035 Reactions of hypochlorite and organic N-chlora- 
mines in stomach fluid. Scully, F.E. Jr.; Mazina, K.E.; Son- 
enshine, D.E.; Daniel, F.B. (Old Dominion Univ., Norfolk, 
pin. p 175- 184 of Water chlorination: chemistry, environ- 
amt impact and health effects. Volume 5. ol R.L.; 
Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, 
V.A. (eds.). Chelsea, ‘ML Lewis Publishers, Inc. (1985). 
(CONF-840657—). 
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From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Over the past 10 years, it has been recognized that chlorine, 
used to disinfect drinking water, reacts with trace organic com- 
pounds dissolved in natural waters to produce by-products that 
may have adverse health effects in man. However, little attention 
has been given to the possible reactions of hypochlorous acid that 
may take place in the organic-rich medium of the stomach on in- 
gestion of chlorinated drinking water. The average person's daily 
diet includes a minimum of 30 to 45 g of protein. Through the 
action of digestive enzymes in the stomach, proteins are broken 
down into peptones, large polypeptides, and about 15% amino 
acids. Therefore, a variety of amino nitrogen compounds are avail- 
able substrates for reaction with aqueous hypochlorous acid in the 
stomach. The objective of this study was to examine the possibility 
that organic N-chloramines could be formed on ingestion of hypo- 
chlorous acid, and to determine whether these compounds could be 
absorbed into the bloodstream for circulation to other parts of the 
body. Two chloramines were selected to probe the reactions of hy- 
pochlorite and the stabilities of chloramines in the stomach: N- 
chloroglycine and N-chloropiperidine. The first is a relatively stable 
chloramino acid that is likely to be present in the stomach because 
of ingestion or as a product of proteolytic activity. The second is a 
model of more stable chloramines. The parent amine, piperidine, 
has been identified in drinking water and its N-chloro derivative, 
N-chloropiperidine, has been found to be mutagenic. 


2036 Reproductive effects of alternate disinfectants and 
their by-products. Carlton, B.D.; Smith, M.K. (Battelle Insti- 
tute, Columbus, OH). pp 295-305 of Water chlorination: 
chemistry, environmental impact and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The potential reproductive effects of exposure to chlorine or 
the propose d alternative water disinfectants and their by-products 
are considered. The reproductive effects of these chemicals and 
their degradation products are largely undetermined. A review is 
presented of the reproductive and perinatal effects of chlorine, 
chlorine dioxide, chlorite, chlorate, and monochloramine. In addi- 
tion, the results of a study on the reproductive effects of the admin- 
istration of sodium chlorite in the drinking water of rats will be dis- 
cussed. 


rey Toxicity of 2-chlorophenol, 2,4-dichlorophenol, and 

2,4,6-trichlorophenol. Exon, J.H.; Koller, L.D. (Univ. of 
Idaho, Moscow). pp 307-330 of Water chlorination: chemis- 
try, environmental impact and health effects. Volume 5. 
Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Until recently, it was believed that purified forms of chlorin- 
ated phenols were not very toxic to humans and other mammals, 
and that massive doses of these chemical would be required to 
produce significant health effects. However, the toxic effects of 
chronic exposure to relatively low levels of chlorinated phenols, 
except for PCP, and their metabolites are virtually unknown. Pre- 
liminary data suggest these compounds may act indirectly by rather 
subtle insidious means by enhancing the tumorigenicity of known 
carcinogens and adversely altering immune responsiveness. Altered 
immunocompetence could result in decreased resistance to infec- 
tious diseases and oncogenesis or increased incidence of autoim- 
mune or immunodeficiency disorders. The outcome of these subtle 
effects could range from death to a general decrease in the quality 
of life. The purpose of this study was to determine (1) if 2-CP and 
2,4-DCP were carcinogenic to laboratory rats chronically exposed 
to these chemicals by the oral route; (2) if 2~CP and 2.4-DCP act as 
promotors or cocarcinogens by enhancing the tumorigenic effects 
of a known carcinogen, ethylnitrosourea (ENU); and (3) the toxic 
effects produced in laboratory rats following chronic oral exposure 
to low levels of 2-CP, 2,4-DCP, or 2,4,6-TCP as monitored by 
body weight, hematologic parameters, histopathologic changes in 
major organs, and effects on reproduction and i 


competence 
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2038 Attempts to abbreviate time to endpoint in fish he- 
patocarcinogenesis assays. Couch, J.A.; Courtney, L.A. (En- 
vironmental Protection Agency, Gulf Breeze, FL). pp 377- 
398 of Water chlorination: chemistry, environmental im 
and health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Because the authors believe that fishes, as a phyletic group, 
have much to teach us about neoplasia and environmental carcino- 
genesis, they are studying the experimental induction, progression, 
and fate of neoplasms in the liver of a marine coastal fish, the 
sheepshead minnow (Cyprinodon variegatus). The agent used to 
induce liver lesions in these studies was N-nitrosodiethylamine 
(DEN). The sheepshead minnow has been used for several years as 
a toxicological and carcinogen assay subject in their laboratories. 
The objectives of this study were to (1) characterize liver neoplas- 
tic development and (2) reduce or abbreviate times to endpoints in 
liver carcinogen assays using the sheepshead minnow with histolog- 
ical, ultrastructural, and enzyme histochemical endpoints. 


Tumor induction in several small fish species by 
poe carcinogens and related compounds. Hawkins, W.E.; 
Overstreet, R.M.; Walker, W.W.; Manning, C.S. (Gulf 
Coast Research Lab., Ocean Springs, MS). pp 429-438 of 
Water chlorination: chemistry, environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea. MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The use of small fish species for broad-scale carcinogenicity 
testing has been encouraged but not yet attempted. Small fish spe- 
cies appear to be favorable bioassay models for testing waterborne 
mixtures of compounds such as contaminants of drinking water. 
Some of these contaminants, primarily halogenated organics, have 
been identified as carcinogens and mutagens. Before such studies 
are conducted, however, several preliminary investigations must de- 
termine the appropriate species and exposure systems. Species con- 
sidered for testing should meet several criteria. They should be sus- 
ceptible to tumor formation when exposed to proven carcinogens, 
and they should be easily reared and maintained under laboratory 
conditions. Exposure systems must be reliable, must be safe to 
workers and the environment, and must provide constant levels of 
toxicants to test organisms. In this chapter the authors report pre- 
liminary findings on the tumorigenic response of several small fish 
species to methylazoxymethanol acetate (MAM-Ac) and N-methyl- 
N’-nitro-N-nitrosoguanidine (MNNG). Both of these carcinogens 
are direct acting; that is, they do not require metabolic activation to 
exert their carcinogenic effect. Both have also been shown to 
produce neoplasms in livers of various fish species. The authors 
also report on the development of exposure systems for testing indi- 
vidual and mixtures of drinking water contaminants for carcinogen- 
icity using small fish species as bioassay models. 


2040 Japanese medaka liver tumor model: review of lit- 
erature and new findings. Hinton, D.E.; Hampton, J.A.; 
McCuskey, P.A. (West Virginia Univ., Morgantown). pp 
439-450 of Water chlorination: chemistry, environmental 
impact and health effects. Volume 5. Jolley, R.L.; Bull, 
R.J.; Davis, W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. 
OSI MI; Lewis Publishers, Inc. (1985). (CONF- 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The Japanese medaka liver tumor model provides a rapid, in 
vivo screen of laboratory testing the carcinogenicity of aquatic pol- 
lutants, for example methylazoxymethanol acetate and diethylnitro- 
samine. The high yield of tumors and associated brief induction 
period are strong arguments for using this model as an initial indi- 
cator in a multitiered testing program. Future studies to biological- 
ly characterize the medaka liver tumor(s) are needed. In addition, 
screening of a variety of compounds including proven mammalian 
carcinogens, promoters, cocarcinogens, weakly positive carcino- 
gens, compounds considered negative, and compounds that may 








afford protection against carcinogenesis should be conducted. For 
other features of the medaka model and for a more complete dis- 
cussion concerning fish as test organisms in carcinogenicity studies, 
the consensus report should be consulted. 


2041 Disinfection resistance of Legionella pneumophila 
and Escherichia coli grown in continuous and batch culture. 
Berg, J.D.; Hoff, J.C.; Roberts, P.V.; Matin, A. (Rio Linda 
Chemical Co., Inc., CA). 603-613 of Water chlorination: 
chemistry, environmental im and health effects. Volume 
5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Several Legionella species isolated from a diverse set of 
aquatic environments have been reported to exhibit differing sensi- 
tivities to disinfectants. Laboratory studies have shown that batch- 
grown Legionella pneumophila is readily inactivated by chlorine as 
the hypochlorite ion. However, the authors demonstrated previous- 
ly that batch-grown cultures of bacteria are more sensitive to disin- 
fectants; therefore, they are not representative of their naturally oc- 
curring counterparts. No studies have been reported that evaluate 
the efficacy of chlorine dioxide (ClO2) against Legionella. The ob- 
jectives of this study were (1) to assess the sensitivity of L. pneu- 
mophila, grown under nutrient limitation in a chemostat, to ClO; 
(2) to compare the sensitivity of L. pneumophila and Escherichia 
coli, predominant constituents of the widely accepted coliform indi- 
cator group; and (3) to contrast the efficacy against L. pneumophila 
of ClO. with that of chlorine. Results indicate that ClO: is superior 
to chlorine when compared to equal mass dose and can be consid- 
ered to be an alternative to chlorine for the control of L. pneumo- 
phila in water treatment. 


Response of chemostat-grown enteric bacteria to 
chlorine dioxide. Harakeh, M.S.; Hoff J.C.; Matin, A. (Stan- 
ford Univ., CA). pp 615-617 of Water chlorination: chemis- 


try, environmental im and health effects. Volume 5. 
Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; Roberts, 
M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis Publish- 
ers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The authors have previously demonstrated that growth of 
Escherichia coli at submaximal rates caused by nutrient limitation 
and relatively low temperatures greatly increases its resistance to 
chlorine dioxide (ClO2) and phenylphenol. They were interested in 
investigating whether other organisms behave similarly to E. coli. 
For this reason, they decided to extend this study to include two 
pathogens of considerable concern to public health, Klebsiella 
pneumoniae and Yersinia enterocolitica. The results clearly demon- 
strate that differences in sensitivity of microorganisms to antimicro- 
bial agents could be attributed to their different antecedent growth 
conditions, and that slowly growing populations of Y. enterocoli- 
tica and K. pneumoniae are more resistant to disinfection by ClO. 
than populations grown at more rapid rates. A comparison of the 
sensitivity patterns of the two microorganisms indicates that Y. en- 
terocolitica was more sensitive to ClO: than K. pneumoniae. 


2043 Mode of action of chlorine dioxide on selected vi- 
ruses, Olivieri, V.P.; Hauchman, F.S.; Noss, C.I.; Vasl, R. 
(Johns Hopkins Univ., Baltimore, MD). pp 619-634 of 
Water chlorination: ch , environmental impact and 
health effects. Volume 5. Jolley, R.L.; Bull, R.J.; Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

The nucleic acid of the bacteriol virus, f2, and poliovirus 1 
remains infectious despite several orders of magnitude of virus inac- 
tivation. The mechanism of action of ClOz appears to involve reac- 
tion with the viral protein. For the bacterial virus, f2, ClO2 reacts 
with the viral protein coat to the extent that the ability of the virus 
to attach to host cells is inhibited. For poliovirus, the prevention of 
the complete uncoating or penetration of the particle appears to be 
responsible for the inactivation of the virus. Although tyrosine, 
tryptophan, and cysteine were easily degraded by chlorine dioxide 
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in denatured f2 coat protein monomers, only tyrosine degradation 
was observed when the intact virus was treated with ClO2. The re- 
action of ClO. with tyrosine appears to be the mechanism of action 
of ClO2 on f2 virus. 


2044 Environmental and vegetational variation across a 
snow accumulation area in montane tundra in central Alaska. 
Miller, P.C. (San Diego State Univ., CA). Holarctic Ecology; 
5: 85-98(1982). 

Several environmental factors were measured in a transect 
across a snow accumulation area in order to indicate (1) possible 
controls of arctic vegetation patterns; (2) water, carbon, and nutri- 
ent budgets of different vegetation types; and (3) relationships of 
Eriophorum vaginatum tussock tundra to other vegetation types. 
The results indicate that the vegetation zones are largely associated 
with different levels of nitrogen and phosphorus availability rather 
than length of the snowfree season, water availability, and soil pH. 
Nitrogen uptake was highest in the forb-grass and lower deciduous 
shrub zones and lowest in the lichen-heath. Phosphorus uptake was 
highest in the lower deciduous shrub zone and lowest in the lichen- 
heath. On the basis of several floristic and environmental factors 
tussock tundra has the lowest affinities to the lower deciduous 
shrub zone. 


5604 Other Environmental Pollutant Effects 


2045 (AD-A—169979/2/XAB) Afferent mechanisms of 
microwave-induced biological effects. Annual report, 1 June 
1985-31 May 1986. Lai. (Washington Univ., Seattle (USA)). 
Jul 1986. 4p. NTIS, PC A02/MF AO1. 

Effects of 2450-MHz circularly polarized microwave irradia- 
tion on central nervous system functions were studied. Pulsed (mi- 
crosecond, 500 pps) microwaves decreased high-affinity sodium-de- 
pendent choline uptake in the hippocampus and frontal cortex of 
the rat. The effect on hippocampal choline uptake was blocked by 
pretreatment with narcotic antagonists. Continuous-wave micro- 
waves of the same power density decreased choline uptake in the 
frontal cortex only. Furthermore, it was found that the effects of 
pulsed microwaves on central cholinergic activity are classically 
conditionable to cues in the exposure environment. The hypothesis 
that some of the neurological effects of pulsed microwave irradia- 
tion are caused by its effect on the auditory system was investigat- 
ed. Effects of pink noise and pulsed microwaves were compared. 


2046 (iC—85/283) Ultrasonic wave transmission 
through healthy and diseased tissues. Edee, M.K.A. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Dec 
1985. 20p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704237. 

We calculated the distribution of the spectral density of the 
ultrasonic energy transmitted by the reference specimen which was 
water. Let osub(i0)? be this parameter for the frequency fsub(i). In 
the same manner, we evaluated osub(i)? for the ultrasonic energy 
transmitted by the biological tissue. We superposed on the curve 
Log osub(i0)?=F(fsub(i)), each of the curves Log 
osub(i)? = F(fsub(i)), corresponding to the different kinds of tissues 
studied. By doing so, we brought into light a "zone” between those 
curves. The judicious exploitation of that "zone” by calculating the 
spectral density coefficients 8, made it possible to differentiate one 
tissue from another. We compared the results so obtained using a 
probe vibrating at 1.5 MHz with those we obtained by another 
probe and another method. Both sets of results are in agreement 
within an approximation of 10%. 12 refs, 10 figs, 1 tab. 


2047 (PB—86-221363/XAB) Health-hazard evaluation 
report HETA 84-476-1647, Kimball International Upholstered 
Products, Inc., Jasper, Indiana. Murray, W.E. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jan 1986. lip. (HETA—84-476-1647). NTIS, PC 
A02/MF AO1. 

Electric- and magnetic-field strengths were measured around 
dielectric heaters to evaluate radiofrequency radiation (RFR) expo- 
sures at Kimball International Upholstered Products, Jasper, Indi- 
ana at the request of the Indiana State Board of Health. The heaters 
are used in the production of office-furniture subassemblies. 
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2048 (PB—86-222601/XAB) Health-hazard evaluation 
report HETA 85-491-1660, Cobe Laboratories, Inc., Denver, 
Colorado. Gunter, B.J. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Feb 1986. 14p. 
(HETA—85-491-1660). NTIS, PC A02/MF AO1. 

In October, 1985, The National Institute for Occupational 
Safety and Health (NIOSH) received a request to evaluate expo- 
sures of workers using radiofrequency (RF) sealers at Cobe Labora- 
tories Inc., Lakewood and Arvada, Colorado. The company used 
five heat sealers, three for the manufacture of vinyl and plastic con- 
tainers and two for research. NIOSH conducted environmental sur- 
veys on November 19, and December 19, 1985. Measurements of 
the electric (E) and magnetic (H) fields were taken at the face, 
chest, waist, hip, and feet. These anatomical locations varied de- 
pending on whether the worker was standing or sitting while oper- 
ating the (RF) sealers. 


2049 60-Hz electric-field effects on pineal melatonin 
rhythms: time course for onset and recovery. Wilson, B.W.; 
Chess, E.K.; Anderson, L.E. (Pacific Northwest Lab., Rich- 
land, WA). Bioelectromagnetics (New York); No. 2, 239- 
242(1986). 

Rats exposed for 3 weeks to uniform 60-Hz electric fields of 
39 kV/m (effective field strength) failed to show normal pineal 
gland circadian rhythms in serotonin N-acetyl transferase activity 
and melatonin concentrations. The time required for recovery of 
the melatonin rhythm after cessation of field exposure was deter- 
mined to be less than 3 days. The rapid recovery suggests that the 
overall metabolic competence of the pineal is not permanently com- 
promised by electric-field exposure, and that the circadian rhythm 
effect may be neuronally mediated. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 1039, 3287 


2050 (AECL—8057-Rev.1) Introduction to radiation 
protection principles. Skinner, R.W.; Kalos, F.; Bond, J.A. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). May 1985. 43p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86703984. 

The purpose of the document is to outline the fundamentals 
of radiation protection, to describe methods that enable employees 
to work safely with radiation and to acquaint employees with 
CRNL/’s radiation and industrial safety organization. 


2051 (CONF-8508204—1) Population surveillance for 
rare health events. Aldrich, T.E.; Wilson, C.C.; Easterly, 
C.E. (Arizona State Univ., Tempe (USA); Oak Ridge Na- 
tional Lab., TN (USA). Health and Safety Research Div.). 
1985. Contract AC05-840R21400. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015415. 

From 24. annual symposium of the National Center for 
Health Statistics; Bethesda, MD, USA (19 Aug 1985). 

The use of health statistics data should be as one element in 
policy formation and decision making related to environmental 
health risks. Further, the practice of population surveillance is rec- 
ommended when a choise is made to accept a low-level environ- 
mental risk(s), for which there are uncertain health effects and 
strong advantages. Especially encouraged is attention directed to 
the patterns of occurrence among rare health events, with environ- 
mental implications. Further work is needed on the use of health 
statistics with public health policy decisions. 20 refs., 1 fig., 2 tabs. 


2052 (DOE/ER/60346—1, pp 17-20) Data?. Harley, 
J.H. Nov 1985. NTIS, PC A04/MF AOl - GPO. File 
Number T186012313. (CONF- .$507126- Summa), 

From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 

The author discusses the role of quality assurance in relation 
to experimental data. In addition, he describes what makes up an 
ideal quality assurance program. Quality assurance is becoming 
more critical with the general increase of litigation in the US on 
health questions and will be a factor in probability of causation de- 
cisions. A quality assurance program can build confidence within 
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the laboratory and it can supply data that can be used externally to 
show that the overall performance in measurements is satisfactory. 


2053 (LBL-PUB—3000) Health and safety manual. [Re- 
vision]. (Lawrence Berkeley Lab., CA (USA)). Jul 1986. 
Contract AC03-76SF00098. 503p. NTIS, PC A22/MF A011; 
1; GPO Dep. File Number DE87000940. 

This revised manual consists of the following chapters: gen- 
eral policies and administration; the Environmental Health and 
Safety Department; the Medical Services Department; biological 
hazards; chemical safety; confined space entry; cryogenic safety; 
electrical safety; emergency plans; engineering and construction; 
evacuations, trenching, and shoring; fire safety; gases, flammable 
and compressed; guarding, mechanical; ladders and scaffolds, work 
surfaces; laser safety; materials handling and storage; noise; personal 
protective equipment; pressure safety; radiation safety, ionizing and 
non-ionizing; sanitation; seismic safety; training, environmental 
health and safety; tools, power and hand-operated; traffic and trans- 
portation; and warning signs and devices. 


2054 eg Hazard communication standard re- 
quirements: a primer for trainers. (Oak Ridge Associated 
Universities, Inc., TN (USA)). Nov 1985. Contract AC0S5- 
760R00033. 36p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE86016125. 

This document, prepared for the 1985 TRADE Conference, 
provides background information about the training requirements 
specified by OSHA 29 CFR 1910.1200 - Hazard Communication 
(Appendix II) and the DOE Environment, Safety & Health Bulletin 
#14, "How OSHA's New ‘Hazard Communication’ Standard Af- 
fects DOE Contractors” (Appendix III). The purpose of the OSHA 
Hazard Communication Standard (HCS) is to "reduce chemical 
source illnesses and injuries through behavior modification resulting 
from the acquisition of hazard information.” This can occur only if 
employees receive information in a usable form through appropriate 
training. The HCS requirements are results-oriented, providing 
goals for achievement and allowing employers flexibility to develop 
training programs suitable for each facility. The purpose of the 
DOE ES & H Bulleting #14 is to clarify the application of the 
HCS to DOE contractors. 


2055 (PNL-SA—14093) Evaluation of a 12-hour/day 
shift schedule. Lewis, P.M.; Swaim, D.J. (Pacific Northwest 
Lab., Richland, WA (USA); Westinghouse Hanford Co., 
Richland, WA (USA)). Jun 1986. Contract AC06- 
76RL01830. 14p. (CONF-8609105—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000821. 

From Annual meeting of the Human Factors Society; 
Dayton, OH, USA (30 Sep 1986). 

In April 1985, the operating crews at the Fast Flux Test Fa- 
cility near Richland, Washington, changed their rotating shift 
schedule from an 8- to a 12-hour/day work schedule. The primary 
purpose of the change was to reduce the attrition of operators by 
increasing their job satisfaction. Eighty-four percent of the opera- 
tors favored the change. A program was established to evaluate the 
effects on plant performance, operator alertness, attrition, sleep, 
health, job satisfaction, and off-the-job satisfaction. Preliminary re- 
sults from that evaluation program indicate that the 12-hour shift 
schedule is a reasonable alternative to an 8-hour schedule at this fa- 
cility. 


58 GEOSCIENCES 


2056 (UCRL—15820) Meteorite impact as a possible 
source of soot in the cretaceous-tertiary boundary layer. 
Speed, R.D. (R and D Associates, Marina del Rey, CA 
(USA)). May 1986. Contract W-7405-ENG-48. 39p. (RDA- 
TR—140200-001). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87001314. 

There is some evidence that a large meteorite may have col- 
lided with the earth 65 m.y. ago and deposited a worldwide layer 
of iridium and other meteorite elements. It is suggested that this 
event is associated with the mass extinctions that occurred at that 
time. A recent paper now suggests that in addition to a layer of 
meteorite and crustal dust, a layer of elemental carbon was deposit- 








ed worldwide. The mean carbon abundance at the Cretaceous-Ter- 
tiary (C-T) boundary was reported to be 0.021 g/cm?, and most of 
it shows the characteristic morphology of carbon deposited from 
flames, such as soot or carbon black. However, it should be noted 
that the conclusion rests on only a few data points: three sites are 
reported, but the background level of soot is given at only one site. 
It seems clear that more data should be collected before far-reach- 
ing conclusions are drawn. To confidently identify the source of 
the excess C-T carbon (if indeed it turns out to be a worldwide 
phenomenon) may require considerable analysis. In order to identi- 
fy the research that would have to be done, this brief report at- 
tempts to narrow the range of possible sources for the soot using 
simple calculations and relying on the limited amount of analysis 
that has been previously performed. 23 refs. 
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(AECL—9066) Hydraulic characterization of a 
mall groundwater flow system in fractured monzonitic gneiss. 
Raven, K.G. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). 
Aug 1986. 250p. Atomic Energy of Canada Ltd., Chalk 
River, Ontario, KOJ 1J0 $11.00. File Number 1186901815. 

Work ae a under a Waste Management In- 
formation Exchange A; 

The hydraulic Secenasheten of a small groundwater flow 
system active in a 200-m by 150-m deep block of fractured monzon- 
itic gneiss located at Chalk River, Ontario have been determined 
from surface and borehole investigations. Surface investigations in- 
cluding air photo lineament analysis, ground and airborne geophys- 
ics and fracture mapping were used to define the local and regional 
fracture system, locate the study site and direct the exploratory 
drilling program. Subsurface investigations were completed in 17 
boreholes and included fracture logging, systematic straddle-packer 
injection testing, hydraulic interference testing and long-term hy- 
draulic head monitoring. Hydraulic interference tests provided de- 
tailed information on the equivalent single-fracture aperture and 
storativity of four major (2 50-m extent) fracture zones and the 
vertical hydraulic diffusivity of the rock mass of the study site. The 
results of the detailed investigations are presented and interpreted 
to provide a complete three-dimensional description of the ground- 
water flow system. A gravity-controlled flow system occurs at the 
Chalk River study site. Groundwater flow in the rock is primarily 
vertical to a low-hydraulic head, fracture zone at 33 to 50 m depth 
with a horizontal component of flow determined by surface topog- 
raphy. An impermeable diabase dyke and three additional high-per- 
meability fracture zones are important hydrogeologic features influ- 
encing flow at the study site. The results of the investigations also 
show that characterization of the geometric and hydraulic proper- 
ties of large structural discontinuities is essential in understanding 
the flow of fluids in fractured rocks. 


2058 (CONF-841034—Vol.2, 2, Je Ses -858) Detection 
and location of buried objects wi -CW bistatic radar 
— Shun-Ji, H.; Zhen-Ou, Z.; Yi-Yuan, D.; Yao-Huan, 


-Guo, Z. (Chengdu Institute of Radio Engineer- 
), Sichuan, China). 1984. NTIS, PC A99/MF 
A 1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The possibility of detection and location of buried objects 
with electromagnetic waves has been verified experimentally by 
using the FM-CW bistatic radar system developed at Microwave 
Systems Laboratory, CIRE. In this paper, the experimental radar 
system is described and some results under open air conditions are 
presented. 


(GSO—1985-0059) Auger drilling as an aid to the 
poe of tin mineralization of Viaklaagte 221 JR, Moloto 
area, Transvaal. Crocker, I1.T. (Department of Mineral and 
Energy Affairs, Pretoria (South Africa). Geological 
Survey). Apr 1985. 24p. Geological Survey, Private Bag 
X112, Pretoria, 0001, South Africa. 
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An auger program was carried out on the farm 
Vilaklaagte 221 JR in the Moloto area, Transvaal, in order to obtain 
additional information on the distribution of tin in the in situ weath- 
ered granite, in the residual eluvial and in the transported alluvial 
sand. The geology consists of the Makhutso Granite which is 
poorly exposed and is deeply weathered so that an auger drilling 
program is very much suited to the study of the Vlaklaagte tin de- 
posit. Samples from 35 auger boreholes were taken and analysed 
for multi-trace element content. The mineralization consists of tin 
and sulphide bearing quartz-mica greisen veins set vertically in situ 
in the deeply weathered granite. The geochemical data defines the 
zone of mineralization clearly, both the surface and the subsurface 
samples outline the anomalous area and an area which is totally 
devoid of any sign of mineralization. This clearly relates to the 
poorly exposed bedrock. The tin content and the potential for a 
mineable area is evaluated but the deposit is found to be uneco- 
nomical. 


2060 (INIS-BR—532) Geochronology of granitoids and 
gneisses from the Rio Maria, Mata Geral farm and Itacaiunas 
river regions, southern Para, Brazil. Montalvao, R.M.G. de; 
Tassinari, C.C.G.; Bezerra, P.E.L.; Prado, P. (Ministerio das 
Minas e Energia, Sao Paulo (Brazil). Projeto RADAM- 
BRASIL; Ministerio das Minas e Energia, Goiania (Brazil). 
Projeto RADAMBRASIL). 1984. 10p. (In Portuguese). 
(CONF- 8410390—7). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703940. 

From 33. Brazilian congress on geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

Granitoids and gneisses occurring at Rio Maria, Mata Geral 
farm and Itacaiunas river regions, southern Para, underwent radio- 
metric age determinations by Rb/Sr method using conventional 
isochrons. Results obtained from the Rio Maria and Mata Geral 
farm regions allowed te establishment of a reference 2,600 my Rb/ 
Sr isochron with an initial Sr*’/Sr® ratio of 0.7009. This result re- 
sembles the one obtained for granitoids and gneisses hosting rocks 
of the Serra do Inaja greenstone belt, located some what south of 
this area, which yielded, in Rb/Sr isochron, a radiometric age of 
2,696 +- 79 my with an initial Sr®’/Sr® ratio of 0.701. Results ob- 
tained from the Itacaiunas river region allowed for the establish- 
ment of a Rb/Sr referential isochron of 2,480 +- 40 my wth an ini- 
tial Sr°’/.Sr® ratio of 0.7072. Due to low initial ratios, it is suggest- 
ed that the rocks from the Rio Maria, Mata Geral farm and Serra 
do Inaja regions formed from Mafic crust or superior mantle re- 
working, while those from the Itacaiunas river region, due to a 
high initial ratio, result from reworking at high crustal levels. 


2061 (INIS-BR—537-Vol.2, pp vp) Radioactive carbon- 
14 dating of ground waters in IPEN for evaluation of water 
resources in Rio Grande do [Norte and Parana basin. Chan- 
dra, U.; Pereira, M.C. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, Brazil). 1986. NTIS (US Sales Only), 
PC A19/MF AOl1. File Number DE87700036. (CONF- 
860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

4C dating of deep ground waters from Potiguar basin and 
Parana basin was carried out to identify zones of recharge. In all 28 
samples, five from Potiguar basin and 23 from Parana basin were 
analyzed for *C. The methods of sample collection and analysis 
are described. The analysis consists of transforming carbon of the 
sample to benzene, by synthesis process involving four steps i.e. 
production of carbon dioxide, production of lithium carbide, hy- 
drolysis to acetylene and catalytic polymerization to benzene. The 
specific activity of the synthesized benzene is measured by liquid 
scintillation counting. The corrections for initial *C content have 
been made by using the model of Vogel. 


2062 (LBL—21439) Use of geostatistics to incorporate 
spatial variability in the modeling of flow through fracture 
networks. Long, J.C.S.; Billaux, D.M. (Lawrence Berkeley 
Lab., CA (USA)). Jun 1986. Contract AC03-76SF00098. 
93p. NTIS, PC A05/MF AO01; 1; GPO Dep. File Number 
DE87000412. 

This paper describes a technique for processing field data for 
a fracture network model which accounts for the observed spatial 
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variability. This has been done by generating a network subregion 
by subregion where the properties of each subregion are predicted 
through geostatistics. Once the geometry of a particular realization 
is specified, flow through the network is studied. We develop the 
method for a two-dimensional analysis based on data from Fanay- 
Augeres, a uranium mine in France. In order to generate fractures 
in a statistically heterogeneous region we first divided the region 
into statistically homogeneous subregions. In each subregion and 
for each fracture set we must specify the areal fracture density, the 
orientation, length, and aperture distributions. We divided the frac- 
tures into five sets based on testonic history and observed that for 
each set, fractures spaced close together tended to have similar ori- 
entations. The results of the simulation are tables of values for mean 
length and fracture density for each of the five sets. The value of 
density simulated for each subregion was used directly to determine 
the number of fractures to be generated of that set in the subregion. 
We generated a 100m by 100m fracture network in a series of 100 
statistically homogeneous subregions. The fractured region generat- 
ed has a total of 65,740 fractures. A 70m X 70m region was isolated 
for directional permeability testing. Results show that the system is 
barely connected. About 0.1% of the fracture essentially control 
permeability. In the language of percolation theory, this mesh is 
close to the critical density for which infinite clusters of fractures 
are found. 


2063 (PB—86-224946/XAB) Criteria for identifying 
areas of vulnerable hydrogeology under the Resource Conser- 
vation and Recovery Act. (Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste and 
Emergency Response). Jul 1986. 535p. NTIS, PC E99. 


2064 (PB—86-224953/XAB) Criteria for identifying 
areas of vulnerable hydrogeology under the Resource Conser- 
vation and Recovery Act: statutory interpretive guidance. 
Guidance manual for hazardous waste land treatment, storage, 
and disposal facilities. Interim report (Final). (Environmental 
Protection Agency, Washington, DC (USA). Office of Solid 
Waste and Emergency Response). Jul 1986. 7lp. (EPA/ 
530/SW—86/022). NTIS, PC A04/MF A0O1. 

In response to one of the requirements of Section 3004(0)(7) 
of RCRA, as amended by HSWA of 1984, the guidance presents 
guidance criteria for identifying areas of vulnerable hydrogeology. 
The guidance document specifies a method for determining ground- 
water vulnerability at hazardous waste facilities that requires the 
calculation of the time of travel (TOT) of ground water along a 
100-foot flow line originating at the base of a hazardous-waste unit. 
Locations where the ground water moves fairly rapidly (those with 
short (TOTs) are considered more vulnerable than those with high 
TOTs). In general, EPA uses 100 years as the criterion for deter- 
mining vulnerability; sites used for the disposal of hazardous waste 
are vulnerable if the ground water takes less than 100 years to 
travel 100 feet. The TOT concept integrates various aspects of hy- 
drogeology into a single measure that reflects the potential for pol- 
lutant migration and exposure at a site. EPA developed ithe meth- 
odology for use with well-prepared, complete permit application 
data. The methodology depends heavily on the determination of ef- 
fective porosity, hydraulic gradient, and hydraulic conductivity. 


2065 (PB—86-224961/XAB) Criteria for identifying 
areas of vulnerable hydrogeology under the Resource Conser- 
vation and Recovery Act. Appendix A. Technical methods for 
evaluating hydrogeologic parameters. Interim report (Final). 
(Environmental Protection Agency, Washington, DC 
(USA). Office of Solid Waste and Emergency Response). 
Jul 1986. 48p. (EPA/530/SW—86/022A). NTIS, PC A03/ 
MF AO1. 

Appendix A describes how to determine hydraulic conduc- 
tivity, hydraulic gradient, and effective porosity. An abbreviated 
version of EPA’s Method 9100 is included to supplement the hy- 
draulic conductivity discussion. Appendix A contains a detailed dis- 
cussion on how to consider seasonal fluctuations in hydraulic gradi- 
ents when calculating ground-water time-of-travel. 
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2066 (PB—86-224979/XAB) Criteria for identifying 
areas of vulnerable hydrogeology under the Resource Conser- 
ee ee Ground-water flow 
no line construction and analysis. Interim report 

(Environmental Protection Agency, Washington, 
DC DC (USA). Office of Solid Waste and Emergency Re- 
sponse). Jul 1986. 116p. (EPA/530/SW—86/022B). NTIS, 
PC A06/MF AO1. 


Appendix B describes the construction of flow nets and flow 
lines to characterize the flow paths of a site. Most of the methods 
described are graphical; however, some numerical methods are dis- 
cussed. The focus of the appendix is on the construction of vertical 
flow nets. 


2067 (PB—86-224987/XAB) Criteria for identifying 
areas of vulnerable hydrogeology under the Resource Conser- 
vation and Recovery Act. Appendix C. Technical methods for 
calculating time of travel in the unsaturated zone. Interim 

report (Final). (Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Solid Waste and Emergency Re- 
sponse). Jul 1986. 93p. (EPA/530/SW—86/022C). NTIS, 
PC A0S5/MF AO1. 

Appendix C describes how to determine time of travel in the 
unsaturated zone. Two general approaches are used. One is the use 
of analytical solutions, appropriate for simple systems, to determine 
steady-state TOT. The second approach involves the use of unsatu- 
rated flow models. 


2068 (PB—86-224995/XAB) Criteria for identifying 
areas of vulnerable hydrogeology under the Resource Conser- 
vation and Recovery Act. Appendix D. —— of vul- 
nerability tents based on risk assessments and theoretical 
modeling. Interim report (Final). (Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste and 
Emergency Response). Jul 1986. 207p. (EPA/530/SW—86/ 
022D). NTIS, PC A10/MF A011. 

Appendix D identifies the three routes of exposure to con- 
taminated ground water. It includes analysis of the theoretical con- 
siderations affecting plume concentration, discharge, plume size, 
and TOT. Case studies are used to illustrate the three exposure 
pathways and to illustrate risk assessment methods. 


Temporal variations in the gravitational field of 
a Mississippi embayment. Ervin, C.P.; McGinnis, L.D. 
(Department of Geology, Northern Illinois University, 
Dekalb). Journal of Geophysical Research; 91: No. B9, 9161- 
9168(10 Aug 1986). 

A network of gravity base stations in the Mississippi Embay- 
ment was repeatedly occupied, beginning in November 1975, al- 
though the majority of the occupations were between Sepember 
1976 and September 1978. Variations in the gravitational difference 
between most pairs of stations has a standard deviation of 15 wGal 
and may be attributed to random error. However, the gravitational 
difference between three station pairs exhibited a temporal change 
of approximately 45 Gal between the July and November 1977 
surveys, while the difference between three other pairs changed by 
smaller and less statistically significant amounts. Neither observed 
changes in groundwater elevation nor regional tectonic activity, as 
indicated by seismicity, can explain the observed variations. The 
most probable source is a localized change in elevation caused by 
the surface loading associated with changes in stage of the Missis- 
sippi River. 


2070 Geologic inference from flow net transmissivity de- 
termination: three case studies. Rice, W.A.; Gorelick, S.M. 
(Pacific Northwest Lab., Richland, WA). Water Resources 
Bulletin; 21: No. 6, 919-930(Dec 1985). Contract AC06- 
76RLO01830. 

A graphical inverse method for determining the regional 
transmissivity distribution was applied to three field problems. The 
study areas were the Hanford Site, Washington; the Rocky Moun- 
tain Arsenal, Colorado; and the Nevada Test Site, Nevada. This 
method can aid in flow system conceptualization by revealing the 
location of bedrock controls for groundwater flow. It is a valuable 
tool for aiding the hydrogeologist in asking questions about the 








nature of trends in the pattern of transmissivity values. Quantitative 
estimates of regional transmissivities can be used as starting points 
for further parameter refinement. Sensitivity analysis using Monte 
Carlo simulation shows that quantitative estimates of transmissivity 
can be obtained when measurement error in the hydraulic head 
does not cause a large error in the hydraulic gradient. 
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2071 (CONF-841034—Vol.2, pp 957-960) cyl _— 
future of satellite image mapping ‘based on on experience of 
US Geological Survey. Colvocoresses, A.P. (Geologi ical 
Survey, Reston, VA). 1984. NTIS, PC A99/MF AO1. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Three fundamental forms of maps are recognized herein. 
They are in the line, thematic, and image form. Line and thematic 
maps are well defined but the image map is in a state of flux. Space 
systems now provide data in basically orthographic form which 
greatly simplifies the production of the image map. Moreover, the 
multispectral capability of space systems facilitates the use of the 
color mode when compared to aerial photography. Digital graphi- 
cal information systems are now being developed on a global basis 
and the response from space which represents the image in multi- 
spectral form will undoubtedly be incorporated into such informa- 
tion systems. Thus, the capability of printing out the image along 
with more conventional map data will be a viable option. 


(CONF-841034—Vol.2, pp 1107-1112) Signifi- 
cance of remote sensing in explanation of the origin of the 
Bor copper deposit - Yugoslavia. Petkovic, M.; Djokovic, I.; 
Romic, K. (Univ. of Belgrade, Yugoslavia). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

For over 30 years, the hypothesis has existed that the Bor 
copper deposit was formed from hydrothermal solutions in volca- 
noes. However, the combination of space i and aerial pho- 
tography, structural analyses, and detailed field investigations have 
shown a different picture. The results of this study are presented. 


2073 (CONF-841034—Vol.2, pp 1119-1128) Remote 
sensing study of a sector collapse volcano (Socompa, Chile). 
Rothery, D.A.; Francis, P.W. (Open Univ., Milton Keynes, 
England). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The volcano Socompa on the Chile-Argentine border 
(24°20's) has been studied using 1:50,000 black & white vertical air 
photographs and digitally processed Landsat MSS imagery. So- 
compa was once a simple symmetrical calc-alkaline cone compara- 
ble to many others in the volcanic belt of the Andean cordillera, 
rising about 2600m above base level. At some time within the past 
10,000 years a 57° sector of the cone, including the summit, was de- 
stroyed in a catastrophic collapse event. The missing material is 
found in a debris avalanche deposit extending 40km from the cone 
and in a complex of slumped-and rotated blocks up to 2.5km across 
which lie within the jaws of the amphitheatre. The proximal part of 
the debris avalanche is a lineated terrain, which the authors inter- 
pret as a directed blast deposit. At about 25km from the cone the 
character of the flow changes and they interpret this region as a 
thicker secondary flow representing a lower energy flow regime 
developed as the blast lost momentum and slumped downslope. 
Marginal ridges and high tide marks indicate the limits of the debris 
avalanche advance. Multispectral classification using MSS data 
shows that the proximal components of both the blast and second- 
ary flows are probably composed of the same material as the 
slumped-and-rotated blocks, which are likely to be oxidized basaltic 
andesite and pyroclastic rocks from near the original summit. 
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2074 (CONF-861108—1) Feasibility of geophysical dif- 
fraction tomography for quantitative high resolution imaging. 
Witten, A.; Stevens, S.; Tuggle, J.G. Jr. (Oak Ridge Nation- 
al Lab., pIN (USA)). 1986. Contract AC05-840R21400. 24p. 
NTIS, PC A02/MF A01. File Number DE86008488. 

‘From 56. annual international meeting and expo of the Soci- 
ety of Exploration Geophysicists; Houston, TX, USA (2 Nov 1986). 

Geophysical tomography is an emerging technique for quan- 
titative subsurface imaging. The limited field applications, to date, 
have used methodologies similar to those currently implemented in 
diagnostic medical x-ray CAT scanners. While results of such stud- 
ies are encouraging, the image quality offered by this approach is 
limited by the necessarily fixed instrument configurations and the 
omission of ray-bending effects. A refinement of this approach 
known as the filtered backpropagation algorithm has recently been 
suggested which can rigorously account for small ray bending. This 
approach is based upon an exact inversion of the reduced wave 
equation subject to a small scatter approximation. Theoretical anal- 
yses and computer-based simulations have been performed to quan- 
tify expected image quality and limitations to the applicability of 
this method. It is found that good image quality can be expected 
and that although the algorithm in its current level of refinement 
may not be universally applicable, sufficient applications appear fea- 
sible to warrant further development. A microcomputer-based seis- 
mic data acquisition system was designed and fabricated for the 
specific purpose of evaluating the feasibility of efficiently collecting 
the necessary data for implementing the algorithm. Limited field 
test results suggest that a field-ready system for subsurface imaging 
based upon a filtered backpropagation algorithm is within the state- 
of-the-art. 


2075 (DOE/ER/13120—T1) Holographic in-situ stress 
measurements, Final technical report, August 1, 1984-July 31, 
1985. Ahrens, T.J. (California Inst. of Tech., Pasadena 
(USA). Seismological Lab.). 17 Jan 1986. Contract AS03- 
83ER13120. 2p. NTIS, PC A02/MF A001; GPO Dep. File 
Number DE87000754. 


2076 (EPRI-NP—4789) Source-scaling relations of east- 
American 


ern North earthquakes, Final Somerville, P. 
(Woodward-Clyde Consultants, Pasadena, CA (USA)). Sep 
1986. 186p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number 187920024. 

A scaling relation for eastern North American earthquakes 
was constructed from measurements of seismic moment and source 
duration. These measurements were obtained by the waveform 
modeling of seismic body waves using synthetic seismograms. The 
resulting scaling relation is quite consistent with a constant stress 
drop scaling relation and very inconsistent with relations in which 
stress drop increases with seismic moment. A scaling relation for 
earthquakes in other continental interiors, derived using the same 
method, is also quite consistent with constant stress drop scaling. 
Both the eastern North American events and the events in other 
continental interiors have median stress drops of approximately 100 
bars (measured using the method of Cohn and others (1982), which 
gives similar results to that of Brune (1970)). Earthquakes in west- 
ern North America do not fit a single source scaling relation as 
well as do the eastern North American and other continental interi- 
or events. While the stress drops of the western events appear to 
decrease somewhat with increasing seismic moment, their median 
stress drop is also approximately 100 bars assuming constant stress 
drop scaling. 


(LA—10801-MS) BSTLC: a computer code to 
comme —— Van Eeckhout, E.M. (Los Alamos Na- 
tional Lab., eo gay Aug 1986. Contract W-7405- 
ENG-36. 30p. NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number 1DE87000795. 

The computer code BSTLC was written to locate rockbursts 
using five or more “hits” experienced by a geophone array. The 
code is based on solving a set of equations nonlinearly as each new 
hit is added to the data mix. Field trials of the code at the Sunshine 
Mine, Kellogg, Idaho, have shown that rockbursts can be located 
within 100 ft. The error encountered appears to be due to geologic 
and mining variables. 
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(NP—7770015) Studies about the absorption and 
Siesta etenlc nares ta Hanae ic media using syn- 
thetic seismograms. Othman, A.A.A. (Kiel Univ. (Germany, 
F.R.). Mathematisch-Naturwissenschaftliche Fakultaet). 18 
Dec 1985. 304p. NTIS (US Sales Only), PC Al4/MF AOl1. 
File Number DE87770015. 

Reflection and transmission coefficients for plane waves inci- 
dent upon a plane boundary separating two linear viscoleastic 
media have been calculated. Synthetic vertical seismograms for P- 
waves are computed for plane layered model in the elastic and ane- 
lastic case, using an extended state-space model to include effects of 
anelasticity. The seismograms for the anelastic medium exhibit am- 
plitude attenuation. The spectral ratio method for measuring ab- 
sorption and dispersion has been described and modified to estimate 
the quality factor Q for a standard linear solid. Actual borehole 
data have been used. These experimental data from borehole meas- 
urements was examined to determine the Q values. They range be- 
tween 6 and 94 for seismograms recorded between depths of 10.0 
meters and 30.0 meters. 


2079 (NUREG/CR—4750) Study of earthquake hazards 
in New York State and adjacent areas. Final report, 1982- 
1985. Seeber, L.; Armbruster, J.G. (Columbia Univ., Pali- 
sades, NY (USA). Lamont-Doherty Geological Observato- 
ry). Oct 1986. 107p. NTIS, PC A06/MF AO! - GPO. File 
Number TI87900061. 

Continuous coverage of seismicity M = 2 and accurate hy- 
pocenters were obtained during the last 15 years from a fixed net- 
work of 30 to 35 stations and many dense temporary networks of 
portable recorders. These data provide the basis for testing hypoth- 
eses on the intraplate neotectonic process in the northeastern US. 
Results include (1) the identification of two seismic zones, one in 
the North American craton, the other in the crystalline slab thrust 
over the craton in the Paleozoic; (2) the correlation between struc- 
tural features and seismicity in several settings suggesting more 
complex mechanisms than reactivation of preexisting features; (3) 
resolution of fault ruptures from aftershock patterns in some of the 
larger earthquakes showing a tendency for small ruptures and high 
stress drops; and (4) the identification of changes in the pattern of 
seismicity occurring over the lifetime of the network (15 years). 


2080 On the location of frequencies of maximum acous- 
tic-to-seismic coupling. Sabatier, J.M.; Bass, H.E.; Elliott, 
G.R. (Physical Acoustics Research Laboratory, The Uni- 
versity of Mississippi, University, Mississippi 38677). Journal 
o a. Acoustical Society of America; 80: No. 4, 1200-1202(Oct 

Measurements of the acoustic-to-seismic transfer function 
(ratio of the normal soil particle velocity at a depth d to the acous- 
tic pressure at the surface) for outdoor ground surfaces quite typi- 
cally reveal a series of maxima and minima. In a publication [Saba- 
tier et al., J. Acoust. Soc. Am. 80, 646—649 (1986)], the location 
and magnitude of these maxima are measured and predicted for 
several outdoor ground surfaces using a layered poroelastic model 
of the ground surface. In this paper, the seismic transfer function 
for a desert site is compared to the seismic transfer function for 
holes dug in the desert floor which were filled with pumice (vol- 
canic rock). The hole geometry was rectangular and the hole 
depths varied from 0.25—2.0 m. The p- and s-wave speeds, densi- 
ties, porosities, and flow resistivities for the desert floor and pumice 
were all measured. By varying the hole depth and the fill material, 
the maxima in the seismic transfer function can be shifted in fre- 
quency and the locations of the maxima compare reasonably with 
that of a hard-backed layer calculation. The area or extent of the 
acoustic-to-seismic coupling for pumice was determined to be less 
than 1 m2 
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2081 (SAND—86-0420C) Influence of transverse micro- 
fractures on the imbibition of water into initially dry tuffa- 
ceous rock, Reda, D.C. (Sandia National Labs., Albuquer- 
ue, NM (USA)). 1986. Contract AC04-76DP00789. 40p. 
CONF-861220—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86014973. 

From American Geophysical Union fall meeting; San Fran- 
cisco, CA, USA (8 Dec 1986). 

The isothermal imbibition of liquid water into initially dry, 
welded tuffaceous rock was studied experimentally. Gamma-beam 
densitometry was used to measure the material's effective i 
distribution as well as liquid saturation distributions during a 624-hr 
transient imbibition process. The core selected for study was taken 
from the Busted Butte outcrop at the Nevada Test Site. This speci- 
men was found to contain several microfractures transversely ori- 
ented to the direction of wetting-front propagation. These trans- 
verse microfractures were found to significantly impede liquid 
transport. Comparisons of saturation versus time histories measured 
upstream and downstream of these microfractures indicated the po- 
tential occurrence of vapor-pressure-driven transport of water 
vapor from the fracture apertures into the matrix pore volume 
beyond (ahead of the fracture-impeded liquid front). It is postulated 
that adsorption of this vapor onto pore surfaces resulted in the for- 
mation of a thin liquid film, which was eventually overrun by the 
fracture-delayed wetting front. Combined results of this and previ- 
ous investigations suggest that the detailed hydrologic characteriza- 
tion of tuffaceous rocks on a sub-meter scale will be most difficult. 
Attempts to numerically model multi-phase mass transport on such 
a localized scale within any proposed geologic repository will be 
correspondingly difficult. 


Elastic wave attenuation in rocks containing fluids. 
Berryman, J.G. (Lawrence Livermore National Laboratory, 
P. O. Box 808 L-156, Livermore, California 94550). Applied 
Physics Letters; 49: No. 10, 552-554(8 Sep 1986). Contract 
W-7405-ENG-48. 

The low-frequency limit of Biot’s theory of fluid-saturated 
porous media predicts that the coefficients for viscous attenuation 
of shear waves and of the fast compressional wave are proportional 
to the fluid permeability. Although the observed attenuation is gen- 
erally in qualitative agreement with the theory, the magnitude of 
the observed attenuation coefficient in rocks is often more than an 
order of magnitude higher than expected. This apparent dilemma 
can be resolved without invoking other attenuation mechanisms if 
the intrinsic permeability of the rock is inhomogeneous and varies 
widely in magnitude. A simple calculation of the overall behavior 
of a layered porous material using local-flow Biot theory shows 
that the effective permeability for attenuation is the mean of the 
constituent permeabilities while the effective permeability for fluid 
flow is the harmonic mean. When the range of variation in the 
local permeability is one or more orders of magnitude, this differ- 
ence in averaging method can easily explain some of the observed 
discrepancies. 


Surface the fractal nature of rocks. 
Won e Howard, J.; Lin, J. (Schlumberger-Doll Re- 

ee. d, Connecticut 06877-4108). Physical Review 
pyres 57: 5, 637-640(4 Aug 1986). 

The microstructure of sedimentary rocks is studied by small- 
angle neutron scattering for length scales between 5 and 500 A. In 
limestones and dolomites, we find that the pore surfaces are effec- 
tively smooth above 50 A, but there is evidence for roughening on 
shorter length scales. In sandstones and shales, the pore surfaces 
show fractal character due to the presence of clay. The fractal di- 
mension is nonuniversal. We attribute these observations to impuri- 
ty effects, which can lower the surface tension and maximize the 
surface area. 
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Hybrid analytical/numerical computation of heat 
came in a gas-driven fracture. Griffiths, S.K.; Nilson, 
R.H.; Morrison F.A. Jr. (Sandia National Laboratories, 
Livermore, CA 94550). Journal of Heat hie og 108: No. 3, 
585-590(Aug 1986). Contract AC04-76DP00789 

In gas-driven hydraulic fractures, as occur in rock blasting 
and underground nuclear testing, the high-temperature gases (1000 
to 30,000°K) are radically cooled by heat transfer to the host mate- 
rial. This significantly reduces both the maximum extent and rate of 
fracture growth. The coupled processes of fluid flow, heat transfer, 
and rock deformation governing fracture growth are calculated 
here by a hybrid analytical/numerical procedure. The gas motion 
along a fracture of increasing length and aperture is described by a 
finite-difference form of the one-dimensional transport 
fluid friction, advective heat transfer, and heat loss to the walls of 
the fracture are considered. Lateral heat losses are evaluated in a 
quasi-analytical fashion, based on an integral method that accounts 
for the convective film resistance between the fluid and fracture 
wall, as well as the conductive resistance within the surrounding 
medium. The calculations are performed on a difference grid that 
expands to maintain a fixed number of points uniformly distributed 
along the fracture. The present numerical results agree, within ap- 
propriate limits, with known similarity solutions. Beyond this, new 
nonsimilar solutions for early-time fracture growth are presented. 


2085 Effect of sterilization by dry heat or eg 
on bacterial ion through Berea sandstone. J 

G.E.; McInerney, M.J.; Crocker, M.E.; Knapp, RM. Univ. (Univ. 
of Oklahoma, orman). Applied and Environmental Microbi- 
ology; 51: No. 1, 39-43(Jan 1986). Contract AS19- 
80BC10300. 


A study was undertaken to determine why bacteria could 


size of the rock as a result of autoclaving were not sufficient to ex- 
plain the differences in penetration times observed, but electron dis- 
persion spectroscopy and electron microscopy of the rock revealed 
changes in mineral composition and clay morphology. Autoclaved 
cores contained more chloride than dry-heated cores, and the clays 
of autoclaved cores were aggregated and irregularly shaped. There- 
fore, the decreases in bacterial penetration rates caused by auto- 
clave sterilization were probably the result of a change in surface 
charge of the pores of the rock and of a reduction in surface area 
of clays available for adhesion. The results implied that dry-heat 
sterilization was preferable to autoclaving when examining biotic 
and abiotic interactions in a native-state rock model. 
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2006 on CONF-#41034—Vol.2, pp. 1113-1118) Strategy 
sensing in exploration geology 


for pF yr remote 

the Armorican massif 
pel de y Roe Geologi 
France). 1984. NTIS, PC 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The feasibility of employing certain remote sensing tech- 
niques for mineral investigations is being studied in the Armorican 
massif, in France. This test site was selected for the experiment as it 
is a developing mineral province in a strongly peneplaned hercyn- 
ian massif dominated by surficial formations. The analysis was 
based on 1. processing using an interactive system 2. Construction 
of a model from five of the most representative mineralized sites, 
studied and typified 3. Multitemporal analysis in order to study the 
possible mineral stress effects on vegetation 4. Multivariate analysis. 
Significant results were obtained. The study of the five mineral oc- 
currences has made it possible to formulate a model, based on land- 
scape analysis. Targets showing the same characteristics in similar 
geological context were bought. In the Flers region (600km”) three 
of these discovered targets are associated with Pb-Zn anomalies. 


-appli- 
massif (France). Scanvic, J.Y. 
ues et Minieres, Orleans, 
A99/MF AOl. File Number 
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2087 (CONF-841034—Vol.2, pp 629-644) Evaluation of 
Landsat Thematic data for shallow water bathymetry. 
Tanis, F.J.; Hallada, W.A. 1984. NTIS, PC A99/MF AOI. 
File Number DE86015370. 
From 18. international symposium on remote sensing of envi- 
ee ee 
first three bands of the Thematic Mapper (TM) sensor 
eakeuiae samedi halen ene eae aoe 
coastal bathymetry in clear oceanic waters of the world. Landsat 
MSS4 and MSSS have been shown to be useful in updating charts 
through the detection and location of uncharted reefs, shoals and 
other hazards to navigation. Previous band optimization and TM 
simulation studies hypothesized that the improved spectral and spa- 
tial resolution of TM would provide greater resolution of water 
depth and bottom type. Landsat TM data have been initially used 
to map bathymetry for small areas of the Grand Bahama Bank. 
Hybrid multi-band water depth extraction techniques developed for 
aircraft multispectral scanners and for MSS were applied to these 
TM data. An extensive supporting set of survey calibration data, 
available from the 1980 Photobathymetric Calibration Experiment, 
provided a basis to calibrate and verify extraction algorithms. A 
combination of system and environmental noise as characterized by 
the analysis of background signal levels limited maximum detecta- 
ble depths for TM penetrating bands. Scanning artifacts and signal 
noise remaining in the data after nearest neighbor resampling re- 
duced the depth of penetration and extraction depth accuracies 
below prelaunch estimates. Radiometric effects from signal artifacts 
were reduced by correcting for scan direction prior to resampling 
and by making line to line corrections to the extraction algorithm. 
Variations in bottom cover dominated the residual errors in the 
predicted depth for depths less than eight meters. Minimum residu- 
al errors were obtained in the eight to fourteen meter depth range. 
Comparison of one, two, and three band algorithms showed the 
two band algorithm to have the greatest range of application. 15 
references, 4 figures, 6 tables. 


2088 (DOE/ER/60376—T2) SEEP data report. Pietra- 
fesa, L.J. (North Carolina State Univ., Raleigh (USA)). 
[1986]. Contract FG09-85ER60376. 326p. NTIS, PC Al5/ 
MF AOI; 1; GPO Dep. File Number DE86013060. 

This report presents oceanographic data covering the waters 
off the eastern coast of the US from North Carolina to Massachu- 
setts. The data includes water velocity, temperature, energy spec- 
tra, and pressure. (ACR) 


2089 (DOE/ER/60376—T3) Dynamic variability of the 
Gulf Stream front in the Carolina Capes. Sun, L.C.; Pietra- 
fesa, L.J.; Janowitz, G.S. (North Carolina State Univ., Ra- 
leigh (USA). Dept. of Marine, Earth and Atmospheric Sci- 
ences). 1986. Contract FG09-85ER60376. 43p. NTIS, PC 
A03/MF A0i; GPO Dep. File Number DE86015492. 
A theoretical investigation of the stability of a two-layer 
Gulf Stream model by a numerical technique is presented. This 
study is based on the hypothesis that the dynamic variability of the 
tt baroclinic jet, which is assumed to be in geostro- 
phic equilibrium to the lowest order, may be due to subinertial fre- 
quency disturbances propagating along the coast and acting as a 
time-dependent perturbation to the geostrophic jet. Our present 
model investigates the combined baroclinic-barotropic instability 
problem. The numerical results show that the baroclinic process 
transfers kinetic energy from the mean flow to the perturbation, 
while the barotropic process transfers kinetic energy from the per- 
turbation to the mean flow. The former is more dominant than the 
latter, so the baroclinic process destabilizes the system, and a net 
transfer of kinetic energy is formed from the mean flow to the per- 
turbation. The numerical results also show a release of potential 
energy from the mean flow to the perturbation, providing the 
energy necessary for the existence of a baroclinically unstable dis- 
turbance. The observational formation of the sinuous meander or 
folded-back filament on the Gulf Stream front is theoretically ex- 
plained by the presence of southward/northward traveling disturb- 
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ances with phase speeds less than the mean northward speed of the 
Gulf Stream, so that the manifestation of sense of propagation of 
the frontal feature is to the north. 
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2090 (INIS-SU—363) Experimental and _ theoretical 
physics. Vol. 2. (AN SSSR, Moscow. Fizicheskij Inst.). 
1984. 65p. (In Russian). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87780017. 

Kratkie Soobshcheniya po Fizike. (No. - 

Individual papers are abstracted separately. 
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2091 (AD-A—169586/5/XAB) Rapid fluctuations in 
solar flares. Sturrock, P.A. (Stanford Univ., CA (USA). 
Center for Space Science and Astrophysics). Apr 1986. 31p. 
(CSSA-ASTRO—86-29). NTIS, PC A03/MF A011. 

Study of rapid fluctuations in the emission of radiation from 
solar flares provides a promising approach for probing the magne- 
toplasma structure and plasma processes that are responsible for a 
flare. It is proposed that elementary flare bursts in x-ray and micro- 
wave emission may be attributed to fine structure of the coronal 
magnetic field, related to the aggregation of photospheric magnetic 
field into magnetic knots. Fluctuations that occur on a sub-second 
time scale may be due to magnetic islands that develop in current 
sheets during magnetic reconnection. The impulsive phase may 
sometimes--or possibly always--represent the superposition of a 
large number of the elementary energy-release processes responsi- 
ble for elementary flare bursts. If so, one faces the challenge of 
trying to explain the properties of the impulsive phase in terms of 
the properties of the elementary processes. For instance, if the im- 
pulsive phase produces a power law energy distribution of energet- 
ic particles, this may be due to scaling laws governing the elemen- 
tary processes rather than to power-law accelerations in the each 
elementary event. 


2092 (AD-A—169692/1/XAB) Heliocentric radius of 
the cosmic-ray modulation boundary. Progress report. Ran- 
dall, B.A.; Van Allen, J.A. (iowa Univ., Iowa City (USA). 
Dept. of Physics and Astronomy). Jun 1986. 33p. NTIS, PC 
A03/MF A0O1. 

A semi-empirical analysis is made of our extensive body of 
observed cosmic-ray intensity data from Pioneers 10 and 11 and re- 
lated spectral information from other sources in order to infer the 
radius R of the modulation region surrounding the sun. During the 
period 1972-1985, the inferred values of R vary with the time sys- 
tematically and in manner generally similar to that of sunspot num- 
bers. The range of values of R is from 42 AU at the time of mini- 
mum solar activity (about 1976) to 88 Au about 1.5 yr following 
the time of maximum solar activity (about 1980). A specific, testa- 
ble prediction is that Pioneer 10 will cross the modulation bounda- 
ry in 1988 and will remain in its vicinity for several years thereaf- 
ter. 


2093 (AD-A—169983/4/XAB) Study of the relationship 
between solar activity and interplanetary field variations. 
Final report, 14 May-30 September 1985. Akasofu, S.I.; Lee, 
L.C. (Alaska Univ., Fairbanks (USA). Geophysical Inst.). 
Feb 1986. 25p. NTIS, PC A02/MF AO1. 

The origin of large values of the interplanetary-magnetic- 
field Bz component, the nature of the so-caled driver gas, the origin 
of the high-speed solar-wind streams are the three major issues in 
solar-terrestrial physics. Several initial attempts are made to study 
them and find new steps toward a better understanding. 


2094 (AD-A—170064/0/XAB) Relationship between 


weak local radio sources at wavelength = 6.6 cm and active- 
region characteristics. 2. Technical document, June-July 
1977. Gel'frejx, G.B.; Korobova, Z.B.; Stasjuk, N.P. (Naval 
Ocean Systems Center, San Diego, CA (USA)). 20 Jul 1977. 
9p. (NOSC/TD—124). NTIS, PC A02/MF AO1. 
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The evolution of active regions can be traced most clearly 
by observing the appearance of weak local sources (1.s.) above floc- 
culi during the appearance and disapearance of sunspots. In th first 
part of this work, active-region characteristics were compared with 
processed solar-strip chart data done during 1964 at 6.6 cm. It was 
found that the weak 1s. radio-emission flux of the S-component 
correlated well with the area of the sunspot groups but very poorly 
with the area of the floccular region. It is proposed that the small 
correlation coefficient for 1.s. flux and area of the separate floccular 
regions is a consequence of the overall area of the region occupied 
by the flocculus being utilized for the calculation rather than just 
the areas of the small intense knots. Therefore, the processed obser- 
vational material was obtained on the AFR-2 chromosphere tele- 
scope at the Institute of Astronomy of the Uzbeck SSR Academy 
of Sciences. As a result of the small values obtained for the correla- 
tion coefficient of 1.s. emission flux and floccular area, one may 
assume that a possible interrelationship of 1.s. radio emission capa- 
bility and floccular region enhancement in the optical wave range 
can be shown. 


2095 (AD-A—170139/0/XAB) Search for precursor ac- 
tivity associated with coronal mass ejections, using white-light 
coronagraph observations obtained with the SOLWIND in- 
strument on board the Air Force P78-1 satellite. Final report, 
15 September 1984-31 December 1985. Karpen, J.T. (Naval 
Research Lab., Washington, DC (USA)). 31 Dec 1985. 26p. 
NTIS, PC A03/MF AO1. 

Large-scale coronal disturbances preceding solar flares or 
other surface activity and resulting in mass ejection, are perhaps the 
most-intriguing and least-understood manifestations of preflare/pre- 
mass-ejection activity. The existence of energetic disturbances in 
the corona significantly before the associated surface events has 
profound implications for the location and mechanism of preflare 
energy storage, as well as the evolution and magnitude of the 
energy release or magnetic disequilibrium characterizing the inter- 
val before and during the mass ejection. A systematic search for 
forerunners is performed using the white light coronagraph obser- 
vations obtained with the WOLWIND instrument on board the 
P78-1 satellite. 44 bright, well observed events are selected and ana- 
lyzed. In comparing the SOLWIND difference images to the excess 
mass contours, the 2 sigma contour level used to define the forerun- 
ner front is readily apparent in the images. In fact, this level gener- 
ally outlines the leading edge of the visible event. If the contour 
plots of the SOLWIND events are made with the same (linear) 
contour spacing, a forerunner plateau is visible in both the CME 
itself and nearby affected coronal features, e.g., a neighboring 
streamer that has been pushed aside. If contour levels with power- 
law spacing similar to the density distribution of the background 
corona are chosen, however, the forerunner plateau disappears. 
Therefore, it is concluded that the forerunner phenomenon is an in- 
tegral part of the CME itself and not a manifestation of precursor 
activity. 


2096 (AD-A—170175/4/XAB) Manifestation of a north- 
south asymmetry of sunspot-formation activity in the geomag- 
netic indices. Technical document. Petrova, N.N. (Naval 
Ocean Systems Center, San Diego, CA (USA)). 3 Oct 1977. 
12p. (NOSC/TD—130). NTIS, PC A02/MF AOl1. 

This document presents an investigation of the manifestation 
of north-south asymmetry of solar activity in geomagnetic effects, 
using a series of M index values. 


2097 (AD-A—170176/2/XAB) Dynamic formation of 
stressed coronal magnetic fields. Final report, 2 November 
1984-2 February 1986. Steinolfson, R.S. (California Univ., 
Irvine (USA). Dept. of Physics). Feb 1986. 19p. NTIS, PC 
A02/MF AO1. 

Magnetic fields in the quiescent solar corona usually remain 
connected to photospheric (subcoronal) fields. Since the ratio be- 
tween the plasma and magnetic pressures satisifies beta somewhat 
> 1 below the corona, the frozen-in field in this high inertia region 
is easily moved about by the continual motion of the photospheric 
plasma. In the corona, however, beta somewhat < 0.1 and magnet- 
ic effects dominate. The response of coronal fields to photospheric 
motion is simulated by subjecting a coronal magnetic cylinder, with 
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an initially uniform axial field, to a radially varying twist at the end 
plastes. Azimuthal symmetry is assumed, and the time dependent 
MHD equations are solved numerically for a specified end-plate ro- 
tation. 


2098 (AD-A—170186/1/XAB) Some results of coordi- 
nate measurements of local radio sources on the sun. Techni- 
cal document, June-July 1977. Borovik, V.N.; Temirova, 
A.V. (Naval Ocean Systems Center, San Diego, CA 
(USA)). 3 Oct 1977. 1lp. (NOSC/TD—129). S, PC 
A02/MF AO0O1. 

This document presents an evaluation of the coordinates of 
the local sources of polarized and nonpolarized solar radio emission 
during the period of 20-31 October 1969. During the period in 
question, 25 different groups of sunspots were observed on the 
solar surface. 


2099 (BNL—38508) Late stages of massive star evolu- 
tion and nucleosynthesis. Nomoto, Ken'ichi; Hashimoto, 
—— (Brookhaven National Lab., Lo NY (USA). 
Physics t.). 1986. Contract AC02- 6CHO00016. 20p. 

(CONF-8604236—3). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87001367. 

From Early universe and its evolution conference; Erice, 
Italy (3 Apr 1986). 

The evolution of massive stars in the mass range of 8 to 25 
M solar mass is reviewed. The effect of electron degeneracy on the 
gravothermal nature of stars is discussed. Depending on the stellar 
mass, the stars form three types of cores, namely, non-degenerate, 
semi-degenerate, and strongly degenerate cores. The evolution for 
these cases is quite distinct from each other and leads to the three 
different types of final fate. It is suggested that our helium star 
model, which is equivalent to a 25 M solar mass star, will form a 
relatively small mass iron core despite the faster 1*C(a,7)"*O reac- 
tion. 50 refs., 21 figs. 


2100 (CONF-8508209—1) Studies of heat transport to 
forced-flow He II. Dresner, L.; Kashani, A.; Van Sciver, 
S.W. = Ridge National Lab., TN (USA). Fusion Energy 
Div.; Wisconsin Univ., m (USA)). 1985. Contract 
AC02-82ER52077;AC05-840R21400. 12p. NTIS, PC A02/ 
MF AO}; 1; GPO Dep. File Number D 37000375. 

From Conference on helium transfer in space; Boulder, CO, 
USA (20 Aug 1985). 

Analytical and experimental studies of heat transport to 
forced-flow He II are reported. The work is pertinent to the trans- 


fer of He II in space. An analytical model has been developed that 


establishes a condition for two-phase flow to occur in the transfer 
line. This condition sets an allowable limit to the heat leak into the 
transfer line. Experimental measurements of pressure drop and flow 
meter performances indicate that turbulent He II can be analyzed in 
terms of classical pressure drop correlations. 


2101 (FNAL/Pub—86/100-A) Neutrino emission by the 
berg-Salam 


pair, plasma, and photo in the Wein 

model. Schinder, P.J.; Schramm, D.N.; Witta, P.J.; Margo- 
lis, S.H.; Tubbs, D.L. (Chicago Univ., IL (USA). Astrono- 
my and Astrophysics Center; Fermi National Accelerator 
Lab., Batavia, IL (USA); Pennsylvania Univ., Philadelphia 
yee ie of Astronomy and Astrophysics; Aerospace 

— CA (USA); Los Alamos National Lab., 

Nw USA) un 1986. Contract AC02-76CH03000. 47p. 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87000540. 

The results of numerical integrations of the rates and emissi- 
vities of the photo, pair, and plasma neutrino emission mechanisms 
in the Weinberg-Salam theory of the weak interaction are present- 
ed. The range of densities 10 gm cm™* S rho < 10'* gm cm~* and 
the temperature range 10°K = T = 10K are considered. Fitting 
formulae, similar to those provided by Beaudet, Petrosian, and Sal- 
peter, which reproduce the numerical result for the total emissivity 
to within 20% in the temperature range 10/sup 8.2/K = T = 
101'K are presented. 24 refs., 21 figs., 1 tab. 
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2102 SO Seah ae eee e-nen ese- 
mology. Li Miao. Centre for Theoretical 
Physics, Trieste (I yy te Jul 1985. 1 NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86704090. 

Starting from the proposal of Hartle and Hawking about the 
ground state wave functions of the universe, we propose a defini- 
tion of the entropy of the universe and derive its form in a special 
case in which the matter density of the universe is constant. The 
result shows that our proposal is reasonable and worth further 
study. 6 refs. 


(iC—86/70) Principle of equivalence and the 

Trojan asteroids. Orellana, R.; Vucetich, H. (International 
Centre for Theoretical Physics, Trieste (Italy); La Plata 
Univ. Nacional (Argentina)). May 1986. 13p. NTIS (US 
Sales Only), PC Ai A01. File Number DE87700017. 

An analysis of the Trojan asteroids motion has been carried 
out in order to set limits to possible violations to the principle of 
equivalence. Preliminary results, in agreement with general relativi- 
ty, are reported. 13 refs, 1 fig, 2 tabs. 
2104 (INIS-SU—359, 11-15) a oe 
bution of cosmic source Gal’chenko, A.A.; 
Malov, LF.; Mogil’nitskaya, L.F.; Frolov, V.A. 1984. (in 
Russian). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87780020. 

Kratkie Soobshcheniya po Fizike. (No. 3). 

In Experimental and theoretical physics. Vol. 3. Collection. 

Minimum-phase distributions of brightness (profiles) for 
cosmic radio sources 3C 144 (the wave lambda=21 cm), 3C 338 
(ambda=3.5 m), and 3C 353 (lambda=31.3 cm and 3.5 m) are ob- 
tained. A real possibility for the profile recovery from module frag- 
ments of its Fourier-image is shown. 9 refs.; 3 figs. 


2105 (INIS-SU—359, pp 47-51) On a recurrence modu- 
lation of galactic cosmic rays by interplanetary shock waves 
of solar origin. Bazilevskaya, G.A.; Grigoryan, M.S.; + 
kova, A.I. 1984. (In Russian). NTIS = Sales Only), PC 
A04/MF A01. File Number DE87780020 

Kratkie Soobshcheniya po Fizike. (No. 3). 

In Experimental and theoretical physics. Vol. 3. Collection. 

A recurrence modulation of galactic cosmic rays by inter- 
planetary shock waves is discussed. The interplanetary shock waves 
are shown to cause a galactic cosmic ray intensity reduction not 
only during their passage through the point of observation, but 
during further intersection of the point by the magnetic force line 
related to a shock wave. 12 refs.; 1 fig. 


(CINIS-SU—359) tal and theoretical 
sania Vol. 3. Collection. (AN SSSR, Moscow. eae 
Inst.). 1984. 65p. (In Russian). NTIS = Sales Only), PC 
A04/MF AO1. file Number DE87780020. 

Kratkie Soobshcheniya po Fizike. (No. 3). 
Individual papers have been separately cataloged. (WRF) 


2107 (ITF—86-7-R) Spatial structure of planetary nebu- 
lae with binary nuclei. — L.S. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1986. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86703899. 

The formation of the spatial structure of planetary nebulae 
with binary central stars is considered. It is shown that the main 
structure (the enhanced density area) has the form of an hour-glass 
or a toroid. The peripheral structure (a relatively fainter shell 
around the main structure) has the form of an ablate spheroid. If a 
planetary nebula is ionised incompletely, the observed form a pe- 
ripheral structure can differ from the real form of an envelope. 11 
refs.; 4 figs. 
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2108 (KFKI—1986-16/C) First in-situ plasma and neu- 
tral gas measurements at comet Halley: initial VEGA results. 
Gringauz, K.IL.; Remizov, A.P.; Gombosi, T.I. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics; AN SSSR, Moscow. Inst. Kosmicheskikh Issledo- 
vanij). Apr 1986. 13p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86704281. 

The first in-situ observations and a description of the large 
scale behaviour of comet Halley's plasma environment are present- 
ed. The scientific objectives of the PLASMAG-1 experiment were 
as follows: to study the change of plasma parameters and distribu- 
tions as a function of cometocentric distance; to investigate the ex- 
istence and structure of the cometary bow shock; to determine the 
change in chemical composition of the heavily mass loaded plasma 
as the spacecraft approached the comet; and to measure the neutral 
gas distribution along the spacecraft trajectory. 8 refs.; 6 figs. 


2109 (KFKI—1986-17/C) First spacecraft observations 
of energetic particles near comet Halley. Somogyi, A.J.; 
Szegoe, K.; Gringauz, K.I. (Hungarian Academy of Sci- 
ences, Budapest. Central Research Inst. for Physics; AN 
SSSR, Moscow. Inst. Kosmicheskikh Issledovanij). Apr 
1986. 9p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704282. 

The TUENDE-M energetic particle instrument on board of 
VEGA-1 detected intense fluxes of energetic (>- 40 keV) ions in 
the vicinity of comet Halley, at a distance of 10sup(7) km. Three 
regions of different ion characteristics were identified. An outer 
region at several 10sup(6) km contains pick up ions in the solar 
wind. A second region of an extent of several 10sup(5) km inside 
the bow shock contains the most intense fluxes, whereas the inner- 
most region of 10sup(4) km is characterized by lower intensities and 
sharp spikes around closest approach (8900 km from the nucleus). 
15 refs.; 3 figs. 


2110 (LA-UR—86-3370) Plasma observations at Comet 
Halley. Johnstone, A.D.; Coates, A.; Heath, J.; Formisano, 
V.; Amata, E.; Wilken, B.; Jockers, K.; Borg, H.; Edwards, 
T.; Thomsen, M. (Los Alamos National Lab., NM (USA); 
Mullard Space Science Lab., Dorking (UK); ENEA, Fras- 
cati (Italy). Ist. di Fisica dello Spazio Interplanetario; Max- 
Planck-Institut fuer Aeronomie, Katlenburg-Lindau (Ger- 
many, F.R.); Kiruna Geophysical Inst. (Sweden); Ruther- 
ford Appleton Lab., Chilton (UK)). 1986. Contract W-7405- 
ENG-36. 7p. (CONF-8606145—5). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000169. 

From 26. Committee on Space Research meeting; Toulouse, 
France (30 Jun 1986). 

In the plasma flow round Comet Halley two unexpected 
structural features were observed in addition to the anticipated bow 
shock and contact discontinuity. These features, observed between 
the structure identified as bow shock and the contact discontinuity 
are described. 8 refs., 2 figs. 


2111 (LA-UR—86-3387) Evolution of variable stars. 
Becker, S.A. (Los Alamos National Lab., NM (USA)). Aug 
1986. Contract W-7405-ENG-36. 12p. (CONF-8608130—1). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87000172. 

From Stellar pulsation conference; Los Alamos, NM, USA 
(1 Aug 1986). 

Throughout the domain of the H R diagram lie groupings of 
stars whose luminosity varies with time. These variable stars can be 
classified based on their observed properties into distinct types such 
as B Cephei stars, 5 Cephei stars, and Miras, as well as many other 
categories. The underlying mechanism for the variability is general- 
ly felt to be due to four different causes: geometric effects, rotation, 
eruptive processes, and pulsation. In this review the focus will be 
on pulsation variables and how the theory of stellar evolution can 
be used to explain how the various regions of variability on the H 
R diagram are populated. To this end a generalized discussion of 
the evolutionary behavior of a massive star, an intermediate mass 
star, and a low mass star will be presented. 19 refs., 1 fig., 1 tab. 










2112 (PB—86-224011/XAB) Solar-Geophysical Data 
Number 502, June 1986. Part 1 (prompt reports). Data for 
May 1986, April 1986, and late data. Coffey, H.E. (National 
Geophysical Data Center, Boulder, CO (USA)). Jun 1986. 
111p. (SGD—502-PT-1). NTIS, PC A06/MF AOl1. 

Contents include: Detailed index for 1985-86; Data for May 
1986--IUWDS alert periods (Advance and worldwide), Solar 
flares, Solar radio emission, Stanford mean solar magnetic field); 
Data for April 1986--(Solar-active regions, Sudden ionospheric dis- 
turbances, Solar radio spectral observations, Cosmic-ray measure- 
ments by neutron monitor, Geomagnetic indices, Radio propagation 
indices); Late data--(Cosmic-ray measurements by neutron monitor, 
Geomagnetic indices, Calcium plage data). 


2113 (PB—86-224029/XAB) Solar-Geophysical Data 
Number 502, June 1986. Part 2 (comprehensive reports). Data 
for December 1985, and miscellanea. Coffey, H.E. (National 
Geophysical Data Center, Boulder, CO (USA)). Jun 1986. 
31p. (SGD—S502-PT-2). NTIS, PC A03/MF AO1. 

Contents include: Detailed index for 1985-86; Data for De- 
cember 1985--(Meudon carte synoptique, Solar flares, Solar radio 
bursts at fixed frequencies, Solar x-ray radiation from GOES satel- 
lite, Mass ejections from the sun, Active prominences and fila- 
ments); Miscellaneous data--(Solar proton events January 1976 - 
May 1986). 


2114 (PB—86-231271/XAB) Temporal characteristics of 
solar euv, uv, and 10830-A full-disk fluxes. Technical memo. 
Donnelly, R.F.; Puga, L.C.; Busby, W.S. (National Oceanic 
and Atmospheric Administration, Silver Spring, MD 
(USA). Air Resources Lab.). Jun 1986. 129p. (NOAA-TM- 
ERL-ARL—146). NTIS, PC A07/MF AO1. 

The temporal characteristics of full-disk solar EUV flux 
measurements from the AE-E satellite are examined for 15 wave- 
length groups and compared with independent NIMBUS-7 satellite 
measurements at UV wavelengths and ground-based measures of 
solar activity. Unusual temporal variations are illustrated as well as 
systematic patterns in the temporal variations as a function of the 
source temperature or source region in the solar atmosphere. 


2115 (TRI-PP—86-77) ISOL/post-accelerator facility 
for nuclear astrophysics at TRIUMF. Buchmann, L.; 
D’Auria, J.M.; King, J.D.; Mackenzie, G.; Schneider, H.; 
Moore, R.B.; Rolfs, C. (Simon Fraser Univ., Burnaby, Brit- 
ish Columbia (Canada). Dept. of Chemistry; Toronto Univ., 
Ontario (Canada). Dept. of Physics; , Vancouver, 
British Columbia (Canada); McGill Univ., Montreal, 
Quebec (Canada). Foster Radiation Lab.; Muenster Univ. 
(Germany, F.R.). Inst. fuer Kernphysik). Aug 1986. 18p. 
(CONF-860815—6). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87900059. 

From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 

A facility to perform measurements of nuclear reaction rates 
in which one of the reactants is a radioactive species is described. 
The value of these reactions to the area of nuclear astrophysics is 
discussed in detail and calculations of expected yields for selected 
examples are given. This proposed facility is composed of an on- 
line isotope separator (ISOL) front-end coupled to a booster post- 
accelerator stage to raise the energy of a radioactive ion beam to 
sufficient energies (up to 1.5 MeV/u) to perform these studies. The 
advantages of this approach are presented along with a discussion 
of the feasibility of not only obtaining the necessary radioactive 
beam intensities of the important isotopes, but also of achieving the 
acceleration necessary. Details of one feasible accelerator system 
are presented. 61 refs., 5 figs. 


2116 Resonant solar neutrino oscillation experiments. 
Parke, S.J.; Walker, T.P. (Fermi National Accelerator Lab- 
oratory, P.O. Box 500, Batavia, Illinois 60510). Physical 
Review Letters; 57: No. 18, 2322-2325(3 Nov 1986). 

The results of a detailed calculation of the effects of resonant 
neutrino oscillations in the sun on the current and proposed solar 
neutrino experiments are presented. Analytic results are used for 





the electron-neutrino survival probability so that a sophisticated 
model for both the production distribution of the solar neutrino 
sources and the solar electron-number density can be employed. 
Contour plots for the electron-neutrino capture rate, in the mass- 
difference-squared versus vacuum-mixing-angle plane, are given for 
the current /sup 37/Cl experiment and the proposed /sup 71/Ga 
detector. 


2117 String-seeded spirals: Origin of rotation and the 
density of the halo. pag W.H. (Theoretical Astrophysics, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review Letters; 57: No. 18, 2326- 
2329(3 Nov 1986). 

Galactic halos seeded by loops of string in a universe domi- 
nated by dark matter fall into two categories: (1) Non-self-intersect- 
ing loops precipitate nearly spherically symmetric collapse and lead 
to a halo with low angular momentum J and a density profile rho— 
r/sup -9/4/. (2) Progeny of a self-intersecting primary loop recol- 
lapse into a single object which acquires J through tidal interac- 
tions. Its density profile, rho—r/sup -2/, is consistent with ‘flat ro- 
tation profiles” observed in spiral galaxies. It is tempting to identify 
these two types of string-seeded objects with (1) elliptical and (2) 
spiral galaxies. 


2118 Gravity-wave detection via correlated-spontaneous- 
emission lasers. Scully, M.O.; Guieamietn, } J. (Max- 
Planck-Institut fuer Quantenoptik, D-8046 Garching bei 
Muenchen, West Germany and Center for Advanced Stud- 
ies and Department of Physics and Astronomy, University 
of New Mexico, Albuquerque, New Mexico 87131). Physical 
Review [Section] A: General Physics; 34: No. 5, 4043- 
4054(Nov 1986). 

We show that, in principle, an active gravity-wave detector 
based on a correlated-spontaneous-emission laser has potential ad- 
vantages over the more usual passive scheme. 


2119 Orbit-averaged Darwin quasi-neutral hybrid code. 
Zachary, A.L.; Cohen, B.I. (Institute of Geophysics and 
Planetary Physics, Lawrence Livermore National Laborato- 
ry, Livermore, California 94550). Journal of Computational 
Physics; 66: No. 2, 469-480(Oct 1986). 

We have developed an orbit-averaged Darwin quasi-neutral 
hydbrid code to study the in situ acceleration of cosmic ray by su- 
pernova-remnant shock waves. The orbit-averaged alogorithm is 
well suited to following the slow growth of Alfven wave driven by 
resonances with rapidly gyrating cosmic rays. We present a com- 
plete description of our algorithm, along with stability and noise 
analyses. The code is numerically unstable, but a single e-folding 
may require as many as 105 time-steps! It can therefore be used to 
study instabilities for which /sub physical/> [‘/sub n//sub u//sub 
m//sub e//sub r//sub i//sub c//sub a//sub 1/, provided that '/sub 
n//sub u//sub m//sub e//sub r//sub i//sub c//sub a//sub 1/ tau / 
sup f//sup i//sup n//sup a//sup 1/<O(1). We also analyze a physi- 
cal instability which provides a successful test of our algorithm. 


= oie the structure of the galactic halo with 

ys produced by annihilations of weakly interacting 
saline ” sovlien. Tiree, M.S. (NASA/Fermilab Astro- 
physics Center, Fermi National Accelerator Laboratory, 
Box 500, Batavia, Illinois 60510; Department of Astronomy, 
Department of Astrophysics, and Department of Physics, 
Enrico Fermi Institute, The University of Chicago, Chica- 
go, Illinois 60637). Physical Review [Section] D: Particles and 
Fields; 34: No. 6, 1921-1924(15 Sep 1986). 

It has recently been pointed out that the annihilations of a 
class of possible dark-matter halo constituents (including photinos, 
Higgs fermions, and heavy neutrinos or scalar neutrinos) within the 
halo of our galaxy produce a series of narrow gamma-ray lines. If 
these lines are detected, then the directional dependence of the in- 
tensity of the lines provides a very powerful probe of the halo mass 
distribution, and the local density, core radius, and ellipticity of the 
halo could be readily determined. We also briefly comment on the 
possibility of detecting annihilations of weakly interacting massive 
particles which may be in the galactic spheroid. 
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2121 Large-scale — of the cosmic background 
radiation in Friedmann universes. Traschen, J.; Eardley, 
D.M. (Department of Astronomy and Astrophysics and 
Enrico Fermi Institute, University of Chicago, Chicago, Illi- 
nois 60637; and Institute for Theoretical Physics, University 
of California, Santa California 93106). Physical 
Review [Section] D: Particles and Fields; 34: No. 6, 1665- 
1679(15 Sep 1986). 

We compute the large-scale anisotropy of the cosmic back- 
ground radiation due to the gravitational field of clumped matter in 
open, closed, and flat Friedmann universes. Formulas are derived 
for the mean-square angular fluctuation of the cosmic background 
radiation in terms of the two-point correlation function of matter. 
The results depend importantly on whether or not the matter per- 
turbations locally satisfy the integral constraints which express local 
conservation of energy and momentum, and we discuss these two 
possibilities. We examine the behavior as spatial curvature goes to 
zero. 


2122 Finite-temperature instability for 

Accetta, F.S.; Kolb, E.W. haneaee and Astrophysics 
Center, Enrico Fermi Institute, The University ne icago, 
Chicago, Illinois 60637). Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 6, 1798-1804(15 Sep 1986). 

We consider finite-temperature effects upon theories with 
extra dimensions compactified via vacuum stress-energy (Casimir) 
effects. For sufficiently high temperature, a static configuration for 
the internal space is impossible. At somewhat lower temperatures, 
there is an instability due to thermal fluctuations of the radius of 
the compact dimensions. For both cases, the Universe can evolve 
to a de Sitter-type expansion of all dimensions. Stability to late 
times constrains the initial entropy of the Universe. 


2123 Adiabatic conversion of solar neutrinos. Haxton, 
W.C. (Institute for Nuclear Theory, Department of Physics, 
FM-15, University of Washington, Seattle, Washington 
tg Physical Review Letters; 57: No. 10, 1271-12748 Sep 
1986). 


The adiabatic conversion of solar electron neutrinos to muon 
neutrinos via the Mikheyev-Smirnov-Wolfenstein mechanism is dis- 
cussed as a level-crossing problem. Solutions to the /sup 37/Cl 
puzzle obtained numerically by Mikheyev and Smirnov, Rosen and 
Gelb, and others are shown to form the boundary of the region in 
the §m?-sin?2theta plane where adiabatic conversion occurs. Most 
of the region within this boundary is ruled out by the nonzero 
signal in Davis's experiment. The Landau-Zener description of the 
adiabatic boundary is employed. 


2124 Nonadiabatic level crossing in resonant neutrino 
oscillations. Parke, S.J. (Fermi National Accelerator Labo- 


ratory, P.O. Box 500, Batavia, Illinois 60510). Physical 
Review Letters; 57: No. 10, 1275-1278(8 Sep 1986). 

Analytic results are presented for the probability of detecting 
an electron neutrino after passage through a resonant oscillation 
region. If the electron neutrino is produced far above the resonance 
density, this probability is simply given by <P/sub v//sub >//sub 
e//sub =/>axsin*thetao +P/sub x/cos2thetac, where theta is the 
vacuum mixing angle. The probability is averaged over the produc- 
tion as well as the detection positions of the neutrino and P/sub x/ 
is the Landau-Zener transition probability between adiabatic states. 
Finally, this result is applied to resonance oscillations within the 
solar interior. 


2125 Implications of the ultrahigh-energy cosmic-ray 
spectrum observed by the Fly’s Eye detector. Hill, C.T.; 
Schramm, D.N.; Walker, T.P. (Fermi National Accelerator 
Laboratory, P.O. Box 500, Batavia, Illinois 60510). Physical 
Review [Section] D: Particles and Fields; 34: No. 5, 1622- 
1625(1 Sep 1986). 

We discuss the potential implications of the recent results of 
the Fly’s Eye detector on the ultrahigh-energy cosmic-ray spec- 
trum. The data suggest that the observed slope flattening immedi- 
ately prior to the cutoff appears to be a recoil-proton pileup associ- 
ated with an E-italic/sup -2.5//sup +- //sup .3/ injection spec- 
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trum. We discuss the induced neutrino spectrum and its detectabil- 
ity in Fly’s Eye and DUMAND detectors. 


2126 Model for the underground muons associated with 
Cygnus X-3. Ruddick, K. (School of Physics and Astrono- 
my, University of Minnesota, Minneapolis, Minnesota 
55455). Physical Review Letters; 57: No. 5, 531-534(4 Aug 
1986). 

A phenomenological model is presented which can explain 
all aspects of the observations of underground muons associated 
with Cygnus X-3. A long-lived, light neutral particle produced at 
Cygnus X-3 interacts in the earth with a cross section in the range 
10 to 20 pb. This interaction produces a massive secondary particle 
with mass 10 to 40 GeV/c?, which decays to at least one muon. It 
is possible that the primary particles are produced hadronically at 
Cygnus with a very small cross section. 
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2127 (AD-A—170277/8/XAB) Plasma waves associated 
with the first AMPTE (Active Magnetosphere Particle Tracer 
Explorers) magnetotail barium release. Progress report. Gur- 
nett, D.A.; Anderson, R.R.; Bernhardt, P.A.; tae, H.; 
Haerendel, G. (Iowa Univ., Iowa City (USA). t. of 
Physics and Astronomy). 20 May 1986. 23p. NTIS, 
A02/MF AO1. 

Plasma waves observed during the March 12, 1985, AMPTE 
magnetotail barium release are described. Electron plasma oscilla- 
tions provided local measurements of the plasma density during 
both the expansion and decay phases. Immediately after the explo- 
sion the electron density reached a peak of about -40000/cc and 
then started decreasing approximately as t to the -2.4 power as the 
cloud expanded. About 6 minutes after the explosion, the electron 
density suddenly began to increased, reached a secondary peak of 
about 240/cc, and then slowly decayed down to the pre-event level 
over a period of about 15 minutes. The density increase is believed 
to be caused by the collapse of the ion cloud into the diamagnetic 
cavity created by the initial expansion. The plasma-wave intensities 
observed during the entire event were quite low. In the diamagne- 
tic cavity, electrostatic emissions were observed near the barium 
ion plasma frequency, and in another band at lower frequencies. A 
broadband burst of electrostatic noise was also observed at the 
boundary of the diamagnetic cavity. Except for electron-plasma os- 
cillations, no significant wave activity was observed outside of the 
diamagnetic cavity. 


2128 (AD-A—170292/7/XAB) Three-dimensional axi- 
symmetric magnetosphere in pressure balance with the solar 
wind. Yates, G.K.; Heinemann, M. (Air Force Geophysics 
Lab., Hanscom AFB, MA (USA)). 1 Jun 1986. TSp. 
(AFGL-TR—86-0147). NTIS, PC A02/MF AO1. 

A computer model of a magnetosphere in which the magnet- 
ic dipole axis points into the solar wind has been developed. The 
axial symmetry implied by this physical situation admits a two di- 
mensional treatment. The model features (1) a magnetopause in 
pressure balance with the solar wind, (2) an analytic asymptotic tail 
model to account for the distant magnetotail, and (3) a full account- 
ing of the magnetohydrodynamic pressure in the magnetosphere. 
The plasma pressure is a function of the Euler potential, chi(=rA 
phi). The principal physical result is that with an increase in the 
plasma pressure from zero the magnetic field configuration changes 
slowly at first. As the pressure increased further, the field configu- 
ration changes more rapidly until X and O lines are formed. 


2129 (AD-A—170320/6/XAB) — model of auroral 
electrodynamics compared with measurements. 
Doyle, M.A.; Burke, W.J.; Hardy, D-A DA: Bythrow, P.F.; 
Rich, F.J. (Air Force Geophysi ics Lab., Hanscom AFB, 
MA (USA)). a 1986. 8p. (AFGL-TR_86-0146). NTIS, 
PC A02/MF Ai 

aliens measurements of cold-plasma drift velocities 
magnetic-field perturbations, and precipitating electron fluxes with 
instrumentation on board the HILAT satellite provide an opportu- 
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nity to correlate Birkeland current densities, electric fields, and ion- 
ospheric conductivities in the region of an auroral form. Typical 
plasma parameters such as ion density, temperature, and composi- 
tion and electron density and temperature are also available. As the 
satellite crossed a bright auroral form, recorded by the auroral 
imager mapper, the particle spectrometer detected a 2 orders of 
magnitude increase in the flux of > keV electrons. The precipitat- 
ing electrons of this event produced a double inverted V structure 
embedded in the large-scale, region 2 field-aligned current sheet. 
This paper presents calculations of the component of the electric 
field along the satellite trajectory and perpendicular to the auroral 
form, given the Birkeland current feeding the auroral form and 
conductivities derived from particle-precipitation data. This elec- 
tric-field component emerges as a solution to the current continuity 
equation in the infinite-current-sheet approximation with appropri- 
ate boundary conditions. Emphasis is placed on accurately repre- 
senting the Birkeland current density in the region of the bright 
auroral form. In general, large-scale features are well represented 
by the calculations. Although small-scale features are not well 
tracked, calculations of the auroral zone potential drop and the 
height-integrated Joule heating varied by less than 2% from meas- 
ured values. During this particular pass, the ionospheric Joule heat- 
ing exceeded the particle energy deposition along the satellite tra- 
jectory by a factor of 2.6. 


2130 (AD-A—170332/1/XAB) Pi 2 pulsations and the 
westward traveling surge. Rothwell, P.L.; Silevitch, M.B.; 

Block, L.P. (Air Force Geophysi cs Lab., Hanscom AFB, 
MA (USA)). 1 Jun 1986. 9p. VAFGL-TR_-86-0145). NTIS, 
PC A02/MF AO1. 

A model is developed that relates the poleward leaps of the 
westward traveling surge (WTS) and the generation of Pi 2 pulsa- 
tions. The feedback instability developed by Sato and co-workers is 
combined with the dynamic surge model of Rothwell et al, (1984). 
Previous results on the motion of the WTS are related to the zero 
order terms in the Sato formulation. The linearized first-order terms 
give rise to a dispersion relation with solutions in the Pi 2 frequen- 
cy range. The Ith frequency, f/sub r/ is found to be turned on in 
integer multiples of one half the Alfven bounce frequency between 
the ionosphere and the plasma sheet. Most important, however, is 
that the 1th frequency is turned on only when the precipitating- 
electron energy exceeds a certain value. As previously shown, the 
velocity of the poleward surge boundary also increases when the 
energy of the precipitating electrons is enhanced. Therefore, the 
poleward leap of the surge during substorm onsets is accompanied 
by the generation of higher Pi 2 frequency components. The time 
evolution of the composite Pi 2 pulse is obtained using the calculat- 
ed decay rates, and agreement with data is shown. 


2131 (AD-A—170352/9/XAB) ae empirical 
model of the magnetospheric flux-transfer process. Holzer, 
R.E.; McPherron, R.L.; Hardy, D.A. (California Univ., Los 
Angeles (USA). Inst. of Geophysics and Planetary Physics). 
1 Mar 1986. 8p. NTIS, PC A02/MF AO1. 

A simple model for estimating the open flux in the polar cap 
was based on precipitating electron data from polar orbiting satel- 
lites. This model was applied in the growth phase of two substorms 
on March 27, 1979, to determine the fraction of the flux of the 
southward IMF which merged at the forward magnetopause, con- 
tributing to the polar cap flux. The effective merging efficiency at 
the forward magnetopause was found to be 0.19 + or - 0.03 under 
average solar wind conditions. The westward electrojet current 
during the expansion and recovery phases of the same substorms 
was approximately proportional to the time rate of decrease of 
polar flux due to merging in the tail. An empirical model for calcu- 
lating polar-cap flux changes using the merging at the forward 
magnetopause for estimating increases and the westward electrojet 
for decreases was compared with observed changes in the polar-cap 
flux. Agreement between the predicted and observed changes in the 
polar-cap flux was tested over an interval of 8 hours. The advan- 
tages and limitations of the method are discussed. 





(AD-A—170382/6/XAB) Polar cusp: optical and 

characteristics-dynamics. Sandholt, P.E.; Egeland, 

A.; Asheim, S.; Lybekk, B.; Hardy, D.A. (Air Force Geo- 

physics is m AFB, MA (USA)). 1985. 20p. 
(AFGL-TR—86-0151). NTIS, PC A02/MF A011. 

Photometric observations from two stations on Svalbard, 
Norway, were used to map the location and dynamics of polar-cusp 
auroras. Coordinated observations of low-energy electron precipita- 
tion from satellite HILAT and optical observations from the 
ground are discussed. Cases are presented showing the dynamical 
behavior of cusp auroras and the local magnetic field related to 
changes in the interplanetary magnetic field (IMF) and irregular- 
ities in the solar wind plasma. Dynamical phenomena with different 
time scales are studied. South and northward expansions of the 
midday sector of the auroral oval are discussed in relation to IMF 
variations and geomagnetic substorm activity. Intensifications and 
rapid poleward motions of discrete auroral structures in the cusp 
region are shown to be associated with local Pi type magnetic pul- 
sations, each event lasting a few minutes. These small scale dynami- 
cal phenomena are discussed in relation to different models of 
plasma penetration across the dayside magnetopause, from the mag- 
netosheath to the polar cusp region of the magnetosphere. 


2133 (AD-A—170457/6/XAB) Improving foF: predic- 
tion for the sunrise transition period. Final report, October 
1984-September 1985. Dandekar, B.S.; Buchau, J. (Air Force 
Geophysics Lab., Hanscom AFB, MA (USA)). 29 Jan 1986. 
65p. (AFGL-TR---86-0028). NTIS, PC A04/MF AO1. 

During the 2- to 3-hr sunrise transition period, the relative 
change in foF2 is 20-60% per hour and is independent of solar ac- 
tivity. The change is largest in winter and smallest in summer. To 
prevent the skip distance from changing by more than 250 km, that 
is, to maintain continuous illumination of at least 50% of the barrier 
(nominal width 500 km), requires that the operating frequency be 
changed for every 6% change in foF2. Thus, in the case of an OTH 
system, the operating frequency has to be adjusted during the sun- 
rise period every 6 to 20 min (seasonal dependence) for satisfactory 
performance. To accommodate such rapid changes, an empirical al- 
gorithm has been tested for improved foF2 predictions during sun- 
rise. The prediction scheme is based on the availability of relevant 
(under the oblique raypath) real time ionospheric data. 


2134 (AD-A—170500/3/XAB) Case study of plasma 
processes in the dayside cleft. Baker, K.B.; Greenwald, R.A.; 
Walker, A.D.; Bythrow, P.F.; Zanetti, L.J. Johns Hopkins 
Univ., Laurel, MD (USA). Applied Physics Lab.). 1 Mar 
1986. 16p. NTIS, PC A02/MF AO1. 

The HILAT satellite moving approximately along the noon 
meridian passed over northeastern Canada and encountered the 
dayside high-latitude cleft. During the passage an upward current 
sheet bounded to the north and south by weaker downward current 
sheets was observed. The current sheets, particularly the upward 
current sheet, were immersed in a region of fairly intense low- 
energy electron precipitation of the type commonly observed in the 
polar cleft. Simultaneous radar measurements were made in a 
region slightly to the east of the satellite track and in which beacon 
measurements between HILAT and a ground station at Sondre 
Stromford, Greenland, were being conducted. The radar indicated 
an extended, magnetic east west aligned region of small-scale irreg- 
ularities at the same magnetic latitude as the cleft-related current 
sheets and precipitation. The HILAT beacon experiment showed 
the strongest scintillations within the same region. On the basis of 
the available data, it appears as if the convective flows from the 
dawn and dusk sectors were converging and rotating poleward 
within the observational volume. The irregularities producing the 
scintillations and radar backscatter may have been produced by the 
combined influence of the gradient drift and current convective 
plasma instabilities, the former process being excited by the 
poleward convection of plasma parallel to the precipitation-induced 
density gradient and the latter process by the upward field-aligned 
current. The apparent absence of irregularities further into the 
polar cap may be accounted for by the stabilizing effect of plasma 
drift antiparallel to the density gradient on the poleward edge of 
the cleft precipitation zone. 
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2135 Se ae Acceleration processes in 
the earth's Final report, December 1981-De- 
cember 1984, Ashour-Abdalla, M.; Coleman, P.J.; Dawson, 
J.M.; Gekelman, W.; Kennel, CF. (California Univ., Los 
Angeles (USA). Inst. of Geophysics and Planetary Physics). 
17 May 1985. 95p. NTIS, PC A05/MF A0O1. 

Three main topics were concentrated on in this study: (1) ac- 
celeration of heavy ions on auroral field lines and in the ring cur- 
rent; (2) kinetic and magnetohydrodynamic studies of reconnection 
processes in the earth’s magnetosphere; and (3) coupling of the 
magnetosphere and ionosphere via field-aligned currents. Two re- 
ports are presented here: Driven Magnetic Reconnection in Three 
Dimensions: Energy conversion and Field-Aligned Current Genera- 
tion and Heating of Thermal Helium in the Equatorial Magnetos- 
phere: A simulation study. 


2136 (UCID—20894) Review of the atmospheric propa- 
gation in the SPC codes. A progress report. Wuebbles, D.J.; 
Connell, P.S.; Ipser, J.R.; Porch, W.M.; Rosen, L.C.; Knox, 
J.B. (Lawrence Livermore National Lab., CA (USA)). Oct 
1986. Contract W-7405-ENG-48. 64p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87002132. 

This is an initial progress report describing findings in criti- 
cally analyzing and evaluating the atmospheric propagation submo- 
dels in the SPC1 and SPC2 models. These systems performance 
codes were developed by United Technologies Research Center as 
general purpose, end-to-end models for determining the overall ef- 
fects on propagation of a laser beam from its source, either from 
the earth’s surface or from an airborne platform, to a target. The 
SPC1 model is a trimmed down version of SPC2, while including 
the same coding for atmospheric propagation effects. As with other 
system models, the SPC codes attempt to include all essential proc- 
esses to an accuracy commensurate with the use of the models for 
overall systems analysis and examination of system deployment sce- 
narios. A basic conclusion of our study is that the SPC codes do 
appear to provide an appropriate framework for end-to-end model 
studies determining the overall impact of atmospheric effects on 
laser beam propagation. Nonetheless, our preliminary analysis has 
discovered a number of errors and limitations to the existing 
models. The modular structure of the codes will be an important 
benefit in making necessary improvements. 30 refs., 15 figs., 4 tabs. 


2137 Simulations of high Mach number perpendicular 
shocks with resistive electrons. Quest, K.B. (Inertial Fusion 
and Plasma Theory, Los Alamos National Laboratory, Los 
Alamos, New Mexico). Journal of Geophysical Research; 91: 
No. A8, 8805-8816(1 Aug 1986). 

The structure of high Mach number perpendicular shocks is 
examined using a simulation code which treats the ions as macro- 
particles and the electrons as a resistive massless fluid. It is shown 
that stable, stationary shock solutions can be found for Alfve-acute- 
accentn Mach numbers M-italic/sub A-italic/ between 5 and 60 for 
upstream plasma 8 = 1, where £ is defined as the ratio of the 
plasma pressure to the magnetic pressure, provided that the up- 
stream resistive diffusion length is much smaller than the ion iner- 
tial length c-italic/w-italic/sub p-italic//sub >i/. If the resistive dif- 
fusion length is larger than 0.4c-italic/w-italic/sub p-italic/d-italici, 
then the magnetic field overshoot is damped, and an imbalance in 
the electron monientum equation results in a periodic fluctuation of 
the fraction of reflected ions. In the iimit M-italic/sub A-italic/< 
or =10, the magnetic field overshoot and the fraction of reflected 
ions increase with increasing M-italic/sub A-italic/, consistent with 
earlier results. At higher Mach numbers the fraction of reflected 
ions peaks at approximately 40% and the magnetic field overshoot 
increases at a much slower rate. These results are consistent with 
simple scaling laws derived from the electron momentum equation. 
The importance of upstream f and electron inertial effects are dis- 
cussed. 


2138 On the influence of an external electric field on 
magnetotail reconnection. Birn, J.; Schindler, K. (University 
of California, Los Alamos National Laboratory, Los 
Alamos New Mexico). Journal of Geophysical Research; 91: 
No. A8, 8817-8826(1 Aug 1986). 
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We have studied magnetotail reconnection under the influ- 
ence of a dawn to dusk electric field applied at the high-latitude tail 
boundary using a two-dimensional resistive MHD code. We found 
that the basic unstable sequence of tearing and plasmoid formation 
and ejection was not changed if the external electric field was fairly 
uniform. The externally forced compression, however, could short- 
en the onset time and the growth time of the evolution. The faster 
growth can be understood by the fact that the forced compression 
gradually alters the lobe field strength and the plasma sheet width 
and reduce thereby the relevant Alfve-acute-accentn time. In fact, 
if the evolution of the cases with imposed electric field is rescaled 
on the basis of these characteristics parameters, a good quantitative 
agreement with the case without external electric field is found. 
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2139 (AAEC/E—608) Double differential cross sections 
for electron ejection from helium by fast protons. Gibson, 
D.K.; Reid, I.D. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights). Dec 1985. 28p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86703888. 

Measurements of the angular and energy distributions of 
electrons ejected from helium atoms by protons with energies be- 
tween 20 and 100 keV are presented in tabular and graphical form. 
The electron energy range is between 5 and 100 eV and the angu- 
lar range is between 0 and 100 degrees. The distributions have been 
converted to double differential cross sections by normalisation 
against other published data. An analysis of the accuracy of the re- 
sults is presented. 


2140 (AD-A—169782/0/XAB) Angular distributions of 
sputtered particles. Technical report. Baxter, J.P.; Schick, 
G.A.; Singh, J.; Korbrin, P.H.; Winograd, N. (Pennsylvania 
State Univ., University Park (USA). Dept. of Chemistry). 
Jun 1986. Sp. NTIS, PC A02/MF AO1. 

The trajectories of neutral particles ejected from surfaces 
bombarded by keV projectiles were precisely determined. The neu- 
trals are detected with high efficiency by selective positionization 
of the desorbed atoms by laser-initiated multiphoton resonance exci- 
tation. By employing a pulsed beam of primary Ar* ions, the veloc- 
ity of the desorbed atoms may be selected by appropriate timing 
between this pulse and the pulse of ionizing laser radiation. These 
ions are then imaged to a position-sensitive detector for angle deter- 
mination. Under present conditions neutrals can be detected whose 
kinetic energies vary from 0.2-50 eV into a total enclosed angle of 
over 100° using a total dose of < 10% incident Ar* ions/sq. cm. 
Results are illustrated for polycrystalline Rh, Rh(111), and Rh(111) 
covered with adsorbed oxygen. The measurements also illustrate a 
number of difficiencies of theoretical treatments of the particle/ 
solid interaction problem. 


2141 (AD-A—170068/1/XAB) Research on a new type 
of negative hydrogen ion source. Final report, 15 July 1981- 
14 January 1985. Turnbull, R.J. (Illinois Univ., Urbana 

(USA). “Dept of Electrical and Computer Engineering). 
May 1986. 62p. NTIS, PC A04/MF AO1. 

The production of negative hydrogen ions in a discharge is 
greatly enhanced if the hydrogen is vibrationally excited hydrogen. 
Presented here is a study of a method of producing vibrationally 
excited hydrogen. The technique used is to heat dense hydrogen 
hot enough to produce vibrational excitation and then allow it to 
expand, thus cooling it while maintaining the vibrational excitation. 
Both theoretical calculations and experimental results on this tech- 
nique are presented. 


2142 (CONF-850484—6) Optical and uv radiation from 
solids struck by swift electrons, protons and H-atoms. Ritch- 
ie, R.H.; rte by O.H. (Oak Ridge National Lab., TN 
(USA). Health and Safety Research Div.). 1985. Contract 
AC05-840R21400. 14p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE87000290. 


From Penetration phenomena workshop; Oak Ridge, TN, 
USA (14 Apr 1985). 

Interest in radiation emitted when swift atomic projectiles 
strike solids stems from the need for diagnostic information, e.g., in 
the Tokamak research program and in particle beam research. Here 
we survey some — mechanisms that may give rise to appre- 
ciable photon when such projectiles impinge on solid tar- 
guts. In sniiny qrectind daguaiie cxdiigentinns, Ge auaiiina-at 
an irradiated solid surface may be uncertain due to residual gas 
deposition, radiation damage, oxidation, intrinsic and unknown 
roughness, etc. Here we focus on the photon yield from an ideal 
aluminum surface, in order to gain understanding of the relative im- 
portance of different mechanisms in a simple case. 16 refs., 2 figs. 


2143 (CONF-861114—6) Evidence correlated 
double-electron capture in slow collisions of Fa 
with He and He. Meyer, F.W.; Havener, C.C.; Phaneuf, 
R.A.; Swenson, J.K.; Shafroth, 'S.M.; Stolterfoht, N. (Oak 
Ridge National Lab., TN (USA). Physics Div.; North Caro- 
lina Univ., Chapel Hill (USA); Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (Germany, F.R.)). 1986. 
Contract AC05-840R21400. 18p. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE87000882. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

High resolution measurements of the production of LiLesM 
Coster-Kronig and LMM-Auger electrons in slow collisions of C*, 
N*, O*, and 0* with He and He have been performed, using the 
method cf 0° Auger spectroscopy. For the latter three projectiles, 
strong Coster Kronig lines are observed, which are attributed to 
the configurations (core)2pnl, produced by double-electron capture. 
It is argued that production of these nonequivalent electron con- 
figurations must involve electron-electron correlation. From a com- 
parison of the production cross sections for these Coster-Kronig 
electrons and the LMM-Auger electrons, it is further argued the 
correlation plays a significant role in two-electron transfer process- 
es. 7 refs., 5 figs. 


2144 (CONF-861114—7) Preparation of thin films for 
neutral 


use in generating beams. Aaron, W.S.; Ze- 
venbergen, L.A.; Adair, H.L.; McCulla, W.H.; Nolan, T.A.; 
Hughes, M.R. (Oak Ridge National Lab., TN (USA). Oper- 
ations Div.; Los Alamos National Lab., NM (USA); Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 1986. Contract 
AC05-840T21400;W-7405-ENG-36;A.C05-840R21400. 3ip. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87000872. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Large-area, thin aluminum foils were for use in 
particle beam neutralization experiments. The foils were used for 
survivability and lifetime studies when exposed to a H™ beam of 50 
MeV with a peak beam-current density of 15.3 mA/cm* A range 
of foil thicknesses from 5 to 20 yg/cm? were required to determine 
the optimum foil thickness for converting H~ to H®. The technique 
and equipment used to fabricate thin aluminum foils up to 25 cm in 
diameter are described in detail. Foil characterization including 
thickness, uniformity, purity, and structure before bombardment 
with the 50-MeV H™ beam is presented. Preliminary results from 
the H~ beam bombardment including neutralization results and foil 
survivability are described. 1 ref., 17 figs. 


(CONF-8609169—1) Indirect mechanisms in elec- 
RAs ines oo te of multiply charged ions. Phaneuf, 
D.C. (Oak Ridge National Lab., IN 
USAy, S », Sep 1986. Contract AC05-840R21400. 17 (Madge 
A01; GPO Dep. File Number DE87000352. 
hae Joint workshop of the US-Japan Fusion Collaborative 
Program; Nagoya, Japan (1 Sep 1986). 

The important role of indirect-ionization mechanisms in elec- 
tron-impact ionization of multiply charged ions has been empha- 
sized by some recent experiments conducted with the ORNL-ECR 
multicharged ion source. Illustrative examples of investigations of 
the Mg-isoelectronic and Fe-isonuclear sequences are presented and 
compared with the results of detailed theoretical calculations. New 








experimental data is also presented concerning the role of reso- 
nance effects in the ionization of Li-like O* and Na-like Fe’™ ions. 


2146 (DOE/ER/13192—16) Electron collisions with 
positive ions. Progress report, April 1, 1984-March 31, 1987. 
Henry, R.J. (Louisiana State Univ., Baton Rouge (USA). 
Dept. of Physics and Astronomy). Sep 1986. Contract 
FG05-84ER13192. 12p. NTIS, PC A02/MF A001; GPO 
Dep. File Number DE87000646. 

An overview is presented for research from April 1, 1984- 
March 31, 1987. The focal point of the program is the computation 
of cross sections for electron impact excitation and ionization of 
ions. Descriptions are given for the computational techniques used 
and the results obtained. 30 refs. (WRF) 


2147 (DOE/ER/13491—312) Atomic physics with 
highly charged ions. Progress report, 15 February 1985-14 
February 1986. Richard, P. State Univ., Manhattan 
(USA). Dept. of Physics). 1986. Contract FG02- 
86ER13491. 19p. NTIS, PC A02/MF A0l; 1; GPO Dep. 
File Number D: 700631. 

The experimental program has three directions: the study of 
collisions of very low velocity, highly-charged secondary recoil 
ions with stationary gas atoms, the study of collisions of high veloc- 
ity, highly-charged ions with stationary targets, and the study of 
the theoretical descriptions of atomic collisions and atomic struc- 
ture properties of highly-charged ions. Brief reports of the progress 
in these areas are given. (WRF) 


(IC—84/246) Quasi-relativistic treatment of nucle- 
ar motion in atoms and molecules. Chen, W.Q.; Cook, A.H. 
ternational ee for Theoretical Physics, Trieste 
idge Univ. (UK). Cavendish Lab.). Apr 1985. 
Sales Only), PC A02/MF AOl. File 

Number DE86704143. 

A quasi-relativistic Hamiltonian for an atom and a molecule 
is constructed. The Foldy-Wouthuysen transformation is applied to 
the Hamiltonian. Consequently, extra terms from interactions be- 
tween the electronic motion and the nuclear magnetic field contrib- 
uting to the Darwin term and the spin-orbit coupling are derived 
explicitly. Moreover, the coupling between nuclear motion and the 
spin of the electron is obtained. 5 refs. 


2149 SS Intermediate valence model of the 
field and relaxation rate of cerium in gadolinium 
metal. Foglio, M.E.; Schlottmann, P. (International Centre 
for Theoretical Physics, Trieste (Italy); Temple Univ., 
Philadelphia, PA (USA). Dept. of Physics). Dec 1985. 22p. 
NTIS (US Sales Only), PC A02/MF AO01. File Number 
DE86704144. 
The temperature dependence of the hyperfine field of Ce in 
Gd, measured by Thiel et al., is interpreted within a model that 
considers a mixed valent Ce-ion in the molecular field of the Gd- 
matrix and the haxagonal crystal field. We employed a simple Bril- 
louin-Wigner perturbation to obtain the magnetization of the Ce- 
ions and a mode-mode coupling approach for the relaxation rate. 15 
refs, 6 figs. 


2150 (iC—86/26) Coherent rotational states, their cre- 
ation and time evolution in molecular and nuclear systems. 
Borstnik, N.M.; Fonda, L.; Borstnik, B. (International 
Centre for Theoretical Physics, Trieste (Italy); Institut Jozef 
Stefan, Ljubljana (Yugoslavia); Institut za Nuklearne Nauke 
Boris Kidric, Belgrade (Yugoslavia)). Feb 1986. 38p. NTIS 

Sales Only), PC A03/MF AOl. File Number 
DE86704145. 

We show that molecules and nuclei with well expressed ro- 
tational degrees of freedom can be excited in a multistep process 
initiated by a short and sufficiently strong electromagnetic pulse, 
into coherent superpositions of rotational states. A molecule or a 
nucleus in the coherent rotational state expresses a (quasi) periodic 
change of properties, since in time evolution the coherence disap- 
pears but recovers again (quasi) periodically, due to the fact that 
the energies of the rotational state obey (approximately) the rule 
@J(J+1). Molecules and nuciei in the coherent rotational state can 
radiate in bursts or their interaction with an electromagnetic field 
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or with other particles changes (quasi) periodically in time. A cloud 
of particles in the coherent state exhibits (quasi) periodic change of 
refractive index at low temperature an effect which can be even ob- 
served at room temperature. 7 refs, 10 figs, 2 tabs. 


2151 (iC—86/50) Stability and ionization-induced struc- 
tural transitions of sodium chloride microclusters from Har- 
tree-Fock calculations: omg Te and NasCisup((+)). 
Galli, G.; Andreoni, W.; Tosi, M.P. (International Centre 
for Theoretical Physics, Trieste (Italy); International School 
of Advanced Studies, Trieste (Italy); Ecole Polytechnique 
Federale, Lausanne (Switzerland)). Apr 1986. 27p. S 
(US Sales Only), PC A03/MF AOI. File Number 
DE87700013. 

The equilibrium properties of (NaCl), and NaeCl in both the 
neutral and the singly ionized state are evaluated by the Hartree- 
Fock method in a pseudopotential approach. Specific attention is 
given to ionization processes, in relation to observations on the rel- 
ative abundance of Na/sub n/Cl*/sub n-1/ and Na/sub n/Cl*/sub 
n/ clusters in mass spectra. Ionization is shown to be followed in 
both systems by symmetry breaking, leading to an equilibrium 
linear structure for NaeCl* and to a triangular shape for the ionized 
dimer. The latter is very weakly bound against dissociation into 
NaeCl* and a chlorine atom. These results provide a natural expla- 
nation for mass spectroscopy data on clusters, showing that chlo- 
rine-deficient ionized aggregates are more frequently observed than 
stoichiometric ones, and are also in broad agreement with experi- 
mental data on dissociation energies, ionization potentials and equi- 
librium structural parameters. 17 refs, 10 figs, 2 tabs. 


2152 (INIS-SU—343, A Se Dynamical SO(4,1) 
—— of a ee in impulse space and general- 

ized spherical functions. Shimonis, V.Ts.; Kanyauskas, 
Yu.M. (AN Litovskoj SSR, Vilnyus. Inst. Fiziki). 1983. (In 
Russian). NTIS (US Sales Only), PC A24/MF AO0O1. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Dynamic symmetry SO (4, 1) of a hydrogen atom in a mo- 
mentum space on the surface of a four-dimensional sphere is stud- 
ied. The relation of generators obtained earlier of the irreducible 
representation of the SO (4, 2) group with the corresponding gener- 
ator values determined on the surface of a four-dimensional sphere 
is considered using the Sturm function of a hydrogen atom in the 
impulse approximation. 


2153 (INIS-SU—360, pp 38-42) Rydberg atom ioniza- 


tion by slow collisions with element atoms. Presnya- 
kov, L.P.; Ulantsev, A.D. 1984. (In Russian). NTIS (US 
Sales Only), PC A04/MF AO01. File Number DE87780018. 

Kratkie Soobshcheniya po Fizike. (No.1). 

In Experimental and theoretical physics. Vol. 1. Collection. 

A new mechanism for ionization of high excited atoms due 
to the electron capture into the autoionization state of a negative 
ion is suggested. Calculations of cross-sections and the ionization 
rate for sodium and lithium atoms collisions are performed. 15 refs.; 
1 fig.; 2 tabs. 


2154 (INIS-SU—360) Experimental and _ theoretical 
physics. Vol. 1. Collection. (AN SSSR, Moscow. poe ea, 
Inst.). 1984. 65p. (In Russian). NTIS (US Sales Only), PC 
A04/MF AO1. Pile Number DE87780018. 

Kratkie Soobshcheniya po Fizike. (No. 1). 

Individual papers for the conference have been cataloged 
separately. (WRF) 


2155 (JAERI-M—85-125, pp 3-21) Theory of ion-atom 
collisions at high energy, I. Non-radiative and radiative elec- 
tron capture. Watanabe, T.; Hino, K. (Institute of Physical 

and Chemical Research, Wako, Saitama, Japan). Aug 1985. 
NTIS (US Sales Only), PC A15/MF AOl. File Number 
DE87780024. (CONF-8501100—). 
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From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Electron capture process by an ion from a neutral atom is 
one of the fundamental problems in the theory of atomi¢ collision 
physics. Here a brief review is given mainly on the processes of 
non-radiative and radiative electron capture (charge transfer and 
REC). The main mechanism which govern the charge transfer 
process is introduced and the characteristic feature which is pre- 
dicted by the theory is explained. As for the radiative electron cap- 
ture process, after introducting the present theories, the full-quan- 
tum mechanical theoretical treatment is introduced. The theory 
leads a result which includes some inconsistency with formulae ob- 
tained by guage transformation. The relativistic quantum mechani- 
cal treatment is being tried in order to remove this inconsistency. 
The some results including mass and velocity dependence are re- 
ported and discussed. 


2156 (JAERI-M—85-125, pp 22-28) Theory of ion-atom 
collisions at high energy, II. Charge stripping cross sections. 
Karashima, Shosuke; Watanabe, Tsutom. (Science Univ. of 
Tokyo, Japan. Faculty of Engineering). Aug 1985. NTIS 
(US Sales Only), PC A15/MF AO0Ol. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Electron stripping cross sections for energetic highly 
charged C, Ne and Ar ions are calculated using the method of the 
binary encounter approximation. Electrons of the ion are consid- 
ered to be stripped by collision with the target nucleus i.e. the elec- 
tron screening is ignored. The cross section is written in terms of 
relative velocity between each electron and the target nucleus. The 
velocity distribution of electrons of the ions is obtained by the 
Thomas-Fermi statistical model for the purpose to obtain the gener- 
al behavior of projectile and target atomic number dependence. 


2157 (JAERI-M—85-125, pp 29-38) Electron loss and 
electron capture collisions at projectile velocities of 30 vo to 
40 vo. Katayama, Ichiro. (Osaka Univ., Ibaraki, Japan. Re- 
search Center for Nuclear Physics). Aug 1985. NTIS (US 
Sales Only), PC A15/MF A0Ol1. File Number DE87780024. 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

The electron loss and electron capture collisions have been 
experimentally studied by using *He** beams of 67 MeV to 130 
MeV which correspond to the projectile velocities of 30 vo to 40 
vo. The electron loss cross section can be reasonably well explained 
by the first order Born theory. On the other hand for the electron 
capture cross sections systematic deviation is observed between the 
experimental results and theoretical calculations. The experiment is 


being further pursued using proton beam of 45 to 80 MeV corre-— 


sponding to 40 vo to 53 vo to see the result at much higher veloci- 
ties. 


2158 (JAERI-M—85-125, pp 39-49) Continuum x rays 
in ion-atom collisions. Ishii, Keizo; Morita, Susumu. 
(Tohoku Univ., Sendai, Japan. Cyclotron and Radioisotope 
Center). Aug 1985. NTIS (US Sales Only), PC A15/MF 
AO1. File Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Processes of one-photon emission have been treated for a 
system consisting of an incident ion and a target atom interacting 
with the radiation field. In accordance with the second Born ap- 
proximation, production cross sections of one-photon emission 
(atomic bremsstrahlung and radiative ionization) have been calcu- 
lated and the results were compared with experimental results on 
light-ion impact and also on heavy-ion impact. It is found that the 
atomic bremsstrahlung can well reproduce the high energy photons 
produced by heavy or light ion impacts, however, it can be ne- 
glected in case of symmetric collision where the atomic number of 
projectile is equal to one of target atom. Discrepancies between 
theories and experiments, previously have been found on low ve- 











locity-light ion impacts and also asymmetric heavy ion collision, are 
solved by considering the contribution of atomic bremsstrahlung. 


2159 (JAERI-M—85-125, pp 96-99) Calculation of Les - 
MiMi auger energy and relative auger rates for Ar*. Sekiya, 
Masahiro; Noro, Takeshi; Sasaki, Fukashi; Ohno, Kimo. 
(Hokkaido Univ., Sapporo, Japan. Faculty of Science). Aug 
1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 


2160 (JAERI-M—85-125, pp 83-88) Production mecha- 
nisms of convoy electrons in ion-foil interactions. Yamazaki, 
Yasunori; Oda, Nobuo. (Tokyo Inst. of Tech., "pan. Re 
search Lab. of Nuclear Reactor). Aug 1985. 

Sales Only), PC A15/MF AO1. File Number DESTTRON, 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

A brief review was carried out on the advances in the stud- 
ies on the production mechanism of convoy electrons produced by 
ion-solid-foil interaction and emerged in the forward directions, and 
understandings by the investigations in these several years are pre- 
sented and discussed on the convoy electron energy spectra in the 
aspect of production mechanisms and related matters. Data are 
shown on differential electron spectra multiplied by electron energy 
E at 0°C for 2.0 MeV/p» H sup(O) incident on 2.5 - 5.2 wg/cm? 
carbon foils and for 2.0 MeV/y» H* on a 60 pg/cm? carbon foils, 
and peak characteristics such as peak height and shape were dis- 
cussed in the aspect of ion foil interaction. It is speculated that 
broad peak and sharp cusp-shaped peak of the spectra will be re- 
ferred to electron-loss convoy electrons (ELC) and _ intrinsic 
convoy electrons (ICE), respectively. As for ICE peak, examina- 
tions were carried out on the relations between its peak height and 
BGE intensity in the aspect of mechanism of ion-foil interaction 
and energy transfer. This paper also deals with contribution of 
Rydberg ions and atoms to the convoy electron spectra and the 
mechanism of target electron transfer to projectile continuum 
(TETC) and wake-riding electron release to projectile continuum 
(WRC) based on the reported papers. 


2161 (JAERI-M—85-125, pp 89-95) Auger electrons in 
Ar* + Ar collisions. Matsuo, Takashi; Shibata, Hiromi; 
Urakawa, Junji; Yagishita, Akira; Awaya, Yohko; Kambara, 
Tadashi; Kase, Masayuki; Kumagai, Hidekazu. (Tokyo Med- 
ical and Dental Univ., Japan). Aug 1985. NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE87780024. 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

For the clarification of physical characteristics of heavy-ion- 
atom collision, investigations were carried out on Ar“ + Ar colli- 
sion system using beams from heavy-ion linear accelerator 
(RILAC) and high resolution electron spectrometer, and results are 
presented on the energy spectra for L-shell Auger electrons from 
multiply ionized argon. Ion beam of 6.6 - 45.7 MeV Ar* was used 
as a projectile and ejected electrons were measured in the range of 
up to 330 eV. The developed and employed electron spectrometer 
consisted of electron-optical lenses and hemispherical electro-static 
energy filter, and attached electron gun employable for spectrome- 
ter calibration. Electron spectra for 14.3 MeV Ar* impact together 
with 1.2 keV electron impact was examined, and spectrum structure 
was clarified in comparison with Ar“ and electron impact condi- 
tions with respect to Auger peak structure and background spectra 
considerations. Results of narrower energy step together with theo- 
retical considerations were shown and examined detailed structure 
of Las-MM Auger lines. Variation of peak intensity with projectile 
energy was presented and speculation was made on the reason of 
peak production. A high-resolution measurement (0.35 eV FWHM) 
was made for the confirmation of abovementioned results and spec- 
ulations. It was found that the proposed spectroscopic measurement 








method was very useful in the study of physical characteristics of 
Auger spectra from heavy ion-atom collision. 


(JAERI-M—85-125, pp bcigr Production of 
multiply charged ions in energetic heavy ion plus molecular 
gg ee Tawara, H.; '. Te Be, S.H.; Shibata, 

H.; Kase, M.; Kambara, T.; Kumagai, H.; Kohno, I. 
(Na; ova Univ., Japan. Inst. of Plasma Ph ysics). ag 1985. 
S (US Sales Only), PC A15/MF AO0O1. File 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, pa. Japan (9 Jan 1985). 

Production mechanism of multiply charged ions by the colli- 
sion of an energetic heavy ion and a molecule was discussed with 
experimental data of multiply charged Ar impact to Ne or He 
target. In the case of 1.05 MeV Ar* or Ar'** to Na target, N™* (9 : 
1 to 6) and N2™ (9 : 1 or 2) was observed by spectra analysis, and 
it was found that with increasing projectile charge, relative produc- 
tion of multiply charged atomic ion was strongly enhanced as ob- 
served in atomic gas target. By extrapolation of previous measure- 
ment of total ionization and by present data, production cross sec- 
tion of N* in 1.05 MeV/amu Ar!* impact was estimated to the 
order of 10-'* cm? As for production mechanism of multiply 
charged recoil atomic ions from molecular target, examinations 
were made on the sequence of dissociation and ionization processes. 
It was likely to be ionization followed by dissociation by the specu- 
lation on the velocity of these processes. Multiply charged molecu- 
lar ions such as N* was likely to be produced by molecular multi- 
ply-charged ions such as N2'** or N2'*. Two independent atoms 
assumption for a diatomic molecule was also examined and it was 
concluded that this assumption was less likely. For the confirmation 
of the proposed mechanism, the authors pointed out to determine 
kinetic energy of dissociated atomic ions by Coulomb explosion. It 
was suggested that information such as energy levels and life of 
multiply charged molecular ions would be useful for under-standing 
of production mechanism of multiply charged atomic ions from a 
molecular target in ion impact. 


2163 (JAERI-M—85-125, pp 119-124) Atomic processes 
in fusion research. Nakai, Yohta. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Aug 1985. NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan haga 

JT-60, a large tokamak of JAERI with plasma volume of 60 
m', will be in operation in April, 1985. Prior to the plasma oper- 
ation, the compilation and evaluation of atomic and molecular (A 
and M) data relevant to plasma diagnostics have been carried out. 
In this paper, a brief review is given to the present status of mainly 
the compilation and evaluation of atomic structure and collision 
data for tokamak plasma diagnostics in JAERI. It is very useful to 
compile wave length, energy level, oscillator strength and transition 
probability of highly ionized ions, because of the importance of 
these ions for the diagnostics of high temperature plasma. During a 
series of the compilation, a computer program for making Grotrian 
diagrams proposed by Mori has been developed. The experimental 
data on atomic collision process mainly related to charge transfer 
and others relevant to fusion research have been compiled. All the 
compiled data on atomic structure and collision are now stored in 
the computer system of JAERI by its own formats. Some of them 
are available to interested users in the form of magnetic tapes. 


2164 (JAERI-M—85-125, pp 213-222) Ion-induced 
auger electron emission under ion-beam shadowing conditions. 
Kudo, H.; Murakami, K.; Takita, K. (Tsukuba Univ., 
Sakura, Ibaraki, Japan). Aug 1985. NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE87780024. (CONF- 
8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

We have improved the measurement of directional effects 
observed in the secondary-electron energy spectra resulting from 
the fast-ion bombardment of a single crystal, by using the electron 
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spectrometer designed to measure the electrons emitted at 180° 
with respect to the incident direction of the ion beam. Because the 

8 entrance axis is kept to pass through the irradiated 
area of the sample surface, the electron’s count rate is unaffected by 
a considerable change in the surface position on the beam axis, 
which is changeable with tilting the crystal. With this advantage, 
we have carried out an improved measurement of the energy-deg- 
radation spectra of Si K-shell Auger electrons, resulting from 18- 
and 24-MeV He*t*t bombardment of a silicon single crystal under 
<110> shadowing and random conditions. The spectra were ana- 
lyzed by using the theoretical model previously proposed by Kudo 
et al. The stopping power for 1.6-keV electrons in a silicon single 
crystal was determined to be 1.5 +- 0.08 eV/A. This is close to the 
theoretical value 1.6 eV/A by Tung et al. The present results are 
mostly consistent with the previously published work under differ- 
ent experimental arrangement. 


2165 (JAERI-M—85-125) Report of the first joint semi- 
nar on atomic physics, solid state physics and material — 
in the energy region of tandem accelerators. nore ee 
Energy Research Inst., Tokyo; Institute of Physical and 
Chemical Research, Wako, Saitama (Japan)). Aug 1985. 
5p. (CONF-8501100—). NTIS (US Sales Only), PC Ai5/ 
A01. File Number DE87780024. 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, — Japan (9 Jan 1985). 

vidual papers on atomic physics, solid state physics and 
pe... science have been cataloged separately. (WRF) 


2166 (JINR—E-4-84-264) Second order optical potential 
for 7rd system at the threshold. Adam, J. Jr.; Khankhasayev, 
M.Kh.; Truhlik, E. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1984. 10p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87700015. 

In the framework of the Watson multiple scattering theory a 
second order potential for the pion-deuterium atom is derived. A 
simple local approximation for this potential is obtained, the 1s- 
level shift and corresponding wave function are calculated. The 
calculated md-scattering length is in perfect agreement with the 
exact value calculated by means of Faddeev equations. 24 refs.; 1 
fig.; 1 tab. 


2167 (JINR—E-7-85-655) Identification and the angular 
distribution 


of the KL-LLsub(2,3) Lsub(2,3) satellites in the 

Ne K Auger spectra from the 5.5 MeV/u Ne* -Ne collision 
process. Ricz, S.; Kadar, I.; Shchegolev, V.A.; Varga, D.; 
Vegh, J.; Berenyi, D.; Hock, G.; Sulik, B. (Joint Inst. for 
Nuclear ‘Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions; Magyar Tudomanyos Akademia, Debrecen. Atommag 
Kutato Intezete). 1985. 4p. NTIS = Sales Only), PC A02/ 
MF AO1. File Number DE86704 

Submitted to the journal J. Ph 

The angular distributions of the e KL-LLsub(2. 3)Lsub(2.3) sat- 
ellite transitions were measured in the 5.5 MeV/m Ne-Ne collision. 
A definite nonisotropic distribution was found for the satel- 
lite transitions 125pp(*P-?P), 125pp(*P-?P), and 125pp(?P-?D), as 
well as for the sum of the 125pp(*P-?D0) and 116(*S-?D) transi- 
tions, while an isotropic angular distribution characterizes the 
116pp(*S-?D) transition. 11 refs.; 2 figs. 


2168 (JINR—R-2-85-596) Influence of strong interac- 
tion on the properties of zriz~ -dimesoatom. Bel’kov, A.A.; 
Pervushin, V.N.; ‘Titesiors F.G. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics; Go- 
sudarstvennyj Komitet po Ae oe ‘zovaniyu Atomnoj Ehnergi 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij; Tbilis 
Gosudarstvennyj Univ. (USSR). 1985. 8p. aes 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86703887. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The influence of the chiral strong pion interaction on the 
properties of 7* a~ -dimesoatom is investigated. The effective pion 
interaction potential is calculated. It is shown that the measure- 
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ments of m* 7 -atom lifetime define the parameter of the chiral 
symmetry breaking. 9 refs. 


2169 (LA-UR—86-3050) New developments in optical 
phase conjugation. Bigio, I.J.; Fisher, R.A.; Gosnell, T.R.; 
Kurnit, N.A.; Loree, T.R.; Moore, T.R.; Nowak, A.V.; 
Watkins, D.E. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. 10p. (CONF-860919—1). 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE87000134. 

From 6. international symposium on gas flow and chemical 
lasers; Jerusalem, Israel (8 Sep 1986). 

In this review two major areas of investigation in optical 
phase conjugation are discussed: stimulated Brillouin scattering and 
dynamic effects in photorefractive media. 5 refs., 10 figs. 


2170 (LA-UR—86-3115) Laser neutralization. Peterson, 
O.G. (Los Alamos National Lab., NM (USA). Chemistry 
Div.). 17 Jun 1986. Contract W-7405-ENG-36. 33p. 
(CONF-8606142—3). NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE87000141. 

From 2. joint US Army SDC/BNL neutralizer workshop; 
Upton, NY, USA (17 Jun 1986). 

Laser photodetachment of the excess electron to neutralize 
relativistic ions offers many advantages over the more conventional 
collisional methods using gases or thin foils as the neutralization 
agents. Probably the two most important advantages of laser photo- 
detachment are the generation of a compact and low divergence 
beam, and the production of intense neutral beams at very high effi- 
ciency (approximately 90%). The high intensities or high current 
densities of the neutral beam result from the fixed maximum diver- 
gence that can be added to the beam by photodetachment of the 
charge using laser intensity of fixed wavelength and incident angle. 
The high neutralization efficiency is possible because there is no 
theoretical maximum to the neutralization efficiency, although 
higher efficiencies require higher laser powers and, therefore, costs. 
Additional advantages include focusability of the laser light onto 
the ion beam to maximize its efficacy. There certainly is no residual 
gas left in the particle beam path as is typical with gas neutralizers. 
The photodetachment process leaves the neutral atoms in the 
ground state so there is no excited state fluorescence to interfere 
with the subsequent beam sensing. Finally, since the beams to be 
neutralized are very high powered, for a large range of neutraliza- 
tion efficiencies the neutral beam can be increased more by increas- 
ing the power to the laser neutralizer than by adding an equal 
amount of power to the primary accelerator. 26 figs. 


2171 (LBL—21487) Miniature high current metal ion 
source. Brown, I.G.; Galvin, J.E.; MacGill, R.A.; Wright, 
R.T. (Lawrence Berkeley Lab., CA (USA)). Apr 1986. 
Contract AC03-76SF00098. 12p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE87000897. 

A small, simple ion source for the production of high bright- 
ness beams of metal ions is described. A metal vapor vacuum arc 
discharge is used to establish the high density plasma from which 
the ion beam is extracted. The source is finger-sized, and can 
produce pulsed metal ion beams with current up to the 10 ma 
range. 9 refs., 6 figs. 


2172 (OUP—86-15) Energy levels in the magnesium se- 
quence, Mg I to Mn XIV, calculated in the multiconfigura- 
tion optimized potential model. Aashamar, K.; Luke, T.M.; 
Talman, J.D. (Oslo Univ. (Norway). Fysisk Inst.). May 
1986. 29p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86752931. 

The energies of a large number of low-lying levels in the 
atoms and ions of the magnesium isoelectronic sequence from Mg I 
to Mn XIV have been calculated in a configuration interaction cal- 
culation. The orbitals were determined as eigenfunctions of the one- 
particle Schroedinger equation for a central potential that is varia- 
tionally optimized. A relativistic calculation using Breit approxima- 
tion was carried out in the potensials calculated non-relativistically. 
The results are generally in good agreement with experiment, but a 
number of possible reassignments are suggested. Singlet-triplet sepa- 
rations important for forbidden transition rates and fine-structure in- 
tervals are also tabulated. 
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2173 (OUP—86-16) Nuclear physics group annual 
report. January 1-December 31, 1985. (Oslo Univ. (Norway). 
Fysisk Inst.). Jun 1986. 93p. NTIS (US Sales Only), PC 
A05/MF A01. File Number DE86752932. 

The experimental activities have in 1985 as in the previous 
years mainly been centered around the cyclotron laboratory with 
the SCANDITRONIX MC-35 cyclotron. Most of the nuclear 
physics experiments have been related to the study of nuclear struc- 
ture at high temperature. Experiments with the *He-beam up to a 
particle energy of 45 MeV have continued, and valuable informa- 
tion regarding the cooling process in highly excited nuclei has been 
obtained. Theoretical studies of highly excited nuclei have contin- 
ued, and there has been a fruitful cooperation between experimental 
and theoretical physicists. 


2174 (UCRL—93172) Photoionization and photorecom- 
bination cross sections of non-hydrogenic states in plasmas. 
Rozsnyai, B.F.; Jacobs, V.L. (Lawrence Livermore Nation- 
al Lab., CA (USA); Naval Research Lab., Washington, DC 
(USA). E.O. Hulburt Center for Space Research). 1986. 
Contract W-7405-ENG-48. 28p. (CONF-8510172—6). 
NTIS, PC A03/MF A011; GPO Dep. File Number 
DE87000336. 

From 3. international conference and workshop on radiative 
properties of hot dense matter; Williamsburg, VA, USA (14 Oct 
1985). 

We use Hartree-Slater self-consistent-field wave functions to 
compute photoionization and photorecombination cross sections 
and rates for partially ionized iron atoms, both in their isolated state 
and in a plasma environnment. The calculated cross sections are 
fitted to analytic expressions so that the photoionization and recom- 
bination rates can be given in closed forms. Our analytic represen- 
tation satisfy the requirement that the oscillator-strength sums So, 
Si, and S, must converge. 


2175 (UCRL—94819) Analysis of oxygen on and in be- 
ryllium using 2 MeV helium ions. Musket, R.G. (Lawrence 
Livermore National Lab., CA (USA)). 2 Oct 1986. Contract 
W-7405-ENG-48. 14p. (CONF-861114—12). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87001364. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Analysis of oxygen on beryllium can be routinely performed 
using helium-ion backscattering (RBS). However, determination of 
the bulk oxygen concentration by this technique is limited to about 
350 atomic parts per million (appM). We have performed simulta- 
neous RBS and particle-induced x-ray emission (PIXE) measure- 
ments to improve the detection limit for bulk oxygen. The RBS 
measurements allowed determination of the surface oxygen before 
and after in-situ sputter cleaning by argon ions in an ultra-high- 
vacuum system. PIXE measurements of specimens with surfaces 
maintained clean by sputtering permitted assessment of the concen- 
tration of oxygen in the bulk. For our geometry and detector sensi- 
tivities, 90% of the oxygen x-ray signal originated in the first 2.1 
pm of the beryllium and a detection limit of 10 appM was found. 
12 refs., 3 figs. 





2176 (UCRL—95472) Effects of dielectronic satellite 
broadening on the emission spectra from hot plasmas. Gold- 
berg, A.; Rozsnyai, B.F. (Lawrence Livermore National 
Lab., CA (USA)). Sep 1986. Contract W-7405-ENG-48. 8p. 
(CONF-860864—1). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE87001354. 

From Meeting on strongly coupled plasma physics; Santa 
Cruz, CA, USA (4 Aug 1986). 

The theoretical interpretation of observed spectral line emis- 
sion from hot plasmas is ambiguous due to the unknown details of 
plasma conditions. We attempt to interpret the observed lines from 
a hot bromine plasma on the basis of a detailed theoretical model 
where all the individual spectral terms are resolved. The predicted 
spectrum profiles are sensitive to the presence or absence of line 
broadening due to dielectronic satellite states, which in turn depend 
on the plasma conditions. We present the details of our model and 
our comparisons with experimental data. 2 refs., 1 fig., 1 tab. 
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2177 (ZfK—574) Dirac-Fock-Slater X-ray energy shifts 
<b Ancutes Uhlig Gutter dhtiinan tat oh ta egal etitee 
in elements up to uranium. Zschornack, G.; Musiol, G.; 
Wagner, W. (Zentralinstitut fuer Kernforschung, Rossen- 
dorf bei Dresden (German Democratic Republic)). Jan 
1986. 257p. NTIS wg Sales Only), PC A12/MF A0O1. File 
Number DE87700014 

X-ray energy shifts and binding energy changes for the ion 
ground states of all elements with Z <= 92 have been computed 
and tabulated in comparison to the neutral atoms, using the Dirac- 
Fock-Slater method. Interaction and structure effects in atomic 
shells, correlated to the occurence of vacancies in outer shells of 
the atom have been considered. Based on the calculated energy 
shifts, systematizations of atomic properties are provided. 


2178 Observation of circular dichroism in photoelectron 
distributions. Appling, J.R.; White, M.G.; Orlando, 
T.M.; Anderson, S.L. (Chemistry ent, Brookhaven 
National Laboratory, Upton, New York 11973). Journal of 
Chemical Physics; 85: No. 11, 6803-6804(1 Dec 1986). 

The first observations of dichroic effects in photoelectron 
angular distributions are reported for photoionization of aligned 
molecular excited states with circularly polarized light. Photoelec- 
tron angular distributions resulting from the two-color, (2+1) 
REMPI of NO via the A *summation*, v = 0, J = 3/2,5/2 excited 
states exhibit significant left—right asymmetry. The experimental 
CD angular distributions are found to be well described by the gen- 
eral theoretical framework recently developed by Dubs, Dixit, and 
McKoy and are in good qualitative agreement with their calculated 
REMPI—CD distributions. 


Target-thickness dependence of the convoy-electron 
yield measured in coincidence with exit charge states in fast- 
ion—solid collisions. Yamazaki, Y.; Huelskoetter, H.h.; 
Breinig, M.; DeSerio, R.; Burgdoerfer, J.; Underwood, T.; 


Gibbons, J.; Sellin, I.A.; Pepmiller, P. (University of Ten- 
nessee, Knoxville, Tennessee 37996 and Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physical Review 
[Section] A: General Physics; 34: No. 5, 4493-4496(Nov 1986). 

We have measured the yield of convoy electrons produced 
by 2-MeV/u C projectiles incident on C foils as a function of target 
thickness (0.8—50 g/cm?) for incident charge states q/sub i/ = 
4—6 and exit charge states q/sub e/ = 4—6. Normalizing the 
yields measured in coincidence with ions of exit charge state q/sub 
e/ to the total number of projectiles exiting with charge state q/sub 
e/-1 we conclude that the target-thickness dependences found sup- 
port the model of electron loss to the continuum as the dominant 
convoy-electron production mechanism even for bare projectiles in- 
cident on the thinnest targets. For equilibrium-thickness foils the 
electrons are lost predominantly from excited states. 


2180 Improved adiabatic calculations of the vibrational- 
rotational states of HD*. Struensee, M.C.; Cohen, J.S.; 
Pack, R.T. (Theoretical Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review [Section] A: General Physics; 34: No. 5, 3605- 
3618(Nov 1986). 

Potential curves have been calculated for the ground elec- 
tronic state of HD* within the framework of an improved adiabatic 
approximation. Both the J = 0 and J = 1 rotational states have 
been examined in detail using the new approach. This formulation 
takes into account the symmetry-breaking effects due to the un- 
equal masses of the two nuclei, in contrast to the standard adiabatic 
approximation. The technique is found to yield significant improve- 
ment over the standard adiabatic approach for the highly excited 
vibrational states of HD*. 


2181 Helium and neon photoelectron satellites at thresh- 
old. Heimann, P.A.; Becker, U.; Kerkhoff, H.G.; Langer, B.; 
Szostak, D.; Wehlitz, R.; Lindle, D.W.; Ferrett, T.A.; Shir- 
ley, D.A. (Materials and Molecular Research Division, 
Lawrence Te Laboratory, Department of Chemistry, 
University of ornia, Berkeley, California ge Physi- 
cal Review [Section] A: General Physics; 34: No. 5, 3782- 
3791(Nov 1986). Contract AC03-76SF00098. 
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Photoionization of helium and neon to excited satellite states, 
He* nl and Ne* 1s?2s?2p‘nl, was studied with synchrotron radi- 
ation and threshold electron analysis. Photoelectron satellites have 
been directly measured at threshold for the first time to our knowl- 
edge. The relative satellite cross sections were determined over the 
kinetic energy range from 0 to 1 eV. The angular distributions 
were also evaluated close to threshold. Strong correlation effects 
were observed in two cases. For He near threshold, the angular- 
distribution asymmetry parameter § is near zero for the n = 2 sat- 
ellite and is increasingly negative for the higher-n satellites, in 
agreement with the theoretical prediction of Greene. In the thresh- 
old photoelectron spectrum of Ne, many final states are present, 
some with quartet spin multiplicity and others with high-L values. 


2182 Effects of the admixed state on the photoionization 
in the 6p subshell of Pb. Krause, M.O.; Gerard, P.; Fahiman, 
A. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Physical Review [Section] A: General Physics; 34: No. 
5, 4511-4514(Nov 1986). 

Photoelectrons that leave the residual Pb ion in the 6s76p( 
2P/sub 1/2/) and 6s76p({ ?P/sub 3/2/) states were observed from 
the ionization threshold (7.42 eV) to 12 eV. Partial and total cross 
sections were obtained, the latter also from ion measurements. The 
6p/sub 1/2/ cross section was found to be unexpectedly small near 
threshold (?P/sub 1/2/), but strongly enhanced near the ?P/sub 3/ 
2/ threshold associated with the admixed 6p/sub 3/2/ configura- 
tion. The 6p/sub 3/2/ cross section is unusually large at threshold. 


2183 Bremsstrahlung energy spectra from electrons with 
Siete cena 4 HOPED CET Saleeth on came Geek ond 
orbital electrons of neutral atoms with Z = 1—100*. Seltzer, 
S.M.; Berger, M.J. (National Bureau of Standards, Gaithers- 

g, Maryland 20899). Atomic Data and Nuclear Data 
Tables; 35: No. 3, 345-418(Nov 1986). 

A comprehensive set of bremsstrahlung cross sections (dif- 
ferential in the energy of the emitted photons) is tabulated. The set 
includes results for electrons with energies from 1 keV to 10 GeV 
incident on neutral atoms with atomic numbers Z = 1 to 100. For 
bremsstrahlung in the Coulomb field of the atomic nucleus, use was 
made of (a) results of Pratt, Tseng, and collaborators based on nu- 
merical phase-shift calculations for the screened Coulomb potential 
at energies below 2 MeV; and (b) the analytical high-energy theory 
(with Coulomb corrections) of Davies, Bethe, Maximon, and Olsen 
at energies above 50 MeV, supplemented by the Elwert Coulomb 
correction factor an the theory of the high-frequency limit given by 
Jabbur and Pratt. In the high-energy region, the effect of screening 
was included by the use of Hartree-Fock atomic form factors. A 
numerical interpolation scheme, applied to suitably scaled cross sec- 
tions, was used to bridge the gap between the low-energy and high- 
energy theoretical results, and thus to obtain improved cross sec- 
tions in the intermediate-energy region 2 to 50 MeV. Bremmsstrah- 
lung in the field of the atomic electrons was calculated according 
to the theory of Haug, combined with screening corrections de- 
rived from Hartree-Fock incoherent scattering factors. 


2184 Electron-impact ionization in the iron isonuclear 
sequence. Pindzola, M.S.; Griffin, D.C.; Bottcher, C. (De- 
partment of Physics, Auburn University, Auburn, Alabama 
36849). Physical Review [Section] A: General Physics; 34: No. 
5, 3668-3675(Nov 1986). 

Excitation-autoionization contributions to the electron- 
impact ionization of Fe/sup 5+/, Fe/sup 6+/, Fe/sup 9+/, Fe/ 
sup 11+/, and Fe/sup 13+/ are calculated in the distorted-wave 
approximation. Calculations for Fe/sup 5+/ which include only 
excitations from the 3p°3d* ground configuration agree well with 
the experimental crossed beams measurements of Gregory et al. 
[preceding paper, Phys. Rev. A 34, 3657 (1986)]. For Fe/sup 6+/ 
the agreement between theory and experiment is also good. Calcu- 
lations for Fe/sup 9+/ are in reasonable agreement with experi- 
ment when only excitations from extremely metastable states of the 
3p‘3d excited configuration are included. Theoretical predictions 
for Fe/sup 11+/ and Fe/sup 13+/ are based on ground-configura- 
tion excitations and detailed branching-ratio calculations. Excita- 
tion-auto- ionization contributions in Fe/sup 13+/ are found to en- 









64 PHYSICS | 
6403 Atomic, Molecular, And Chemical Physics 


hance the total ionization cross section by a factor of 2 near thresh- 
old. 


2185 Electron-impact excitation of oxygenlike krypton. 
Msezane, A.Z.; Lee, J.; Reed, K.J.; Henry, R.J.W. (Depart- 
ment of Physics, Atlanta University, Atlanta, Georgia 
30314). Physical Review [Section] A: General Physics; 34: No. 
5, 3735-3742(Nov 1986). 

Electron-impact excitation cross sections have been calculat- 
ed for transitions from the ground state 2s*2p‘* *P to the n = 2 and 
n = 3 excited states of oxygenlike krypton. Configuration-interac- 
tion-type wave functions were employed, 7:d the cross sections 
were calculated in a close-coupling approximation for impact ener- 
gies ranging from near threshold to 10 keV. Coupling between the 
n = 2 and n = 3 excitation levels was generally found to be weak, 
and a two-state close-coupling approximation should be adequate 
for calculating reliable cross sections for most transitions. 


2186 Energy-gain spectroscopy of electron-capture colli- 
sions between low-energy Ar and Ne projectiles and atomic 
and molecular deuterium targets. Giese, J.P.; Cocke, C.L.; 
Waggoner, W.; Tunnell, L.N.; Varghese, S.L. (James R. 
Macdonald Laboratory, Department of Physics, Kansas 
State University, Manhattan, Kansas 66506). Physical Review 
[Section] A: General Physics; 34: No. 5, 3770-3781(Nov 1986). 
Translational energy-gain spectroscopy is used to determine 
the final-state (nl) populations following single-electron capture by 
Ar/sup q/* (q = 4—8) and Ne/sup q/* (q = 4—7) projectiles in 
atomic and molecular deuterium targets at an energy of 545q eV. 
The importance of kinematics in analyzing these systems is dis- 
cussed. The final-state populations are found to be very sensitive to 
the energy-level structure of the collision system. The results are 
interpreted in terms of a “reaction window” in the energy gain 
which is calculated using a multichannel Landau-Zener model. 


2187 Quantum defect values for positive atomic ions. 
Theodoisiou, C.E.; Inokuti, M.; Manson, S.T. (Department 
of Physics and Astronomy, University of Toledo, Toledo, 
Ohio 43606). Atomic Data and Nuclear Data Tables; 35: No. 
3, 473-486(Nov 1986). 

The asymptotic quantum defects, at the ionization limit, of s, 
p, d, and f atomic orbitals have been calculated in the Hartree- 
Slater approximation for all ionization stages of all ions with atomic 
number Z=50. 


2188 Infrared spectrum of silaethylene. Colvin, M.E.; 
Kobayashi, J.; Bicerano, J.; Schaefer H.F. III. (Department 
of Chemistry and Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley, California 94720). Journal of 
Chemical Physics; 85: No. 8, 4563-4566(15 Oct 1986). 

The harmonic vibrational frequencies and infrared intensities 
of the H2Si = CH2 molecule have been predicted by ab initio mo- 
lecular quantum mechanics. Self-consistent-field (SCF) and configu- 
ration interaction (CI) methods have been used in conjunction with 
a double zeta plus polarization (DZ+P) basis. Comparison with 
pertinent experimental data is made. 


2189 Quantum Monte Carlo approach to electronically 
excited molecules. Grimes, R.M.; Hammond, B.L.; Reyn- 
olds, P.J.; Lester W.A. Jr. (Department of Chemistry, Uni- 
versity of California, Berkeley and Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, Univer- 
sity of California, Berkeley, California 94720). Journal of 
Chemical Physics; 85: No. 8, 4749-4750(15 Oct 1986). Con- 
tract AC03-76SF00098. 

Quantum Monte Carlo (QMC) is used to compute the elec- 
tronic energies of Ha(B '*/sub u/) and Ha(E ‘=*/sub g/). The E 
state calculation represents the first application of QMC to a molec- 
ular excited state with the same symmetry as a lower state. In this 
QMC approach a trial function specifies the nodes of the QMC dis- 
tribution. The role of these nodes in excited state calculations is dis- 
cussed. QMC energies that contain over 95% of the correlation 
energy are computed using MCSCF wave functions as trial func- 
tions. 
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2190 Intra- and intermolecular energy transfer in 
H2VOH collisions. Brown, N.J.; Rashed, O. (Applied Sci- 


ence Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Journal of Chemi- 
cal Physics; 85: No. 8, 4348-4361(15 Oct 1986). Contract 
AC03-76SF00098. 

We have used the method of quasiclassical dynamics to in- 
vestigate intra- and intermolecular energy transfer in H2+OH colli- 
sions. Energy transfer has been investigated as function of transla- 
tional temperature, rotational energy, and vibrational energy. The 
energy transfer mechanism is complex with ten types of energy 
transfer possible, and evidence was found for all types. There is 
much more exchange between the translational degree of freedom 
and the He vibrational degree of freedom than there is between 
translation and OH vibration. Translational energy is transferred to 
the rotational degrees of freedom of each molecule, and this occurs 
more readily for OH than He. Both molecules exhibited intramole- 
cular energy transfer from vibration to rotation, and this was a 
major pathway for vibrational deactivation. Evidence was also 
found for the intermolecular transfer of energy from vibration to 
the rotational and vibrational degrees of freedom of the other mole- 
cule. 


2191 Time domain formulation of optical spectroscopy 
involving three potential energy surfaces. Coalson, R.D.; 
Kinsey, J.L. (Theoretical Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics; 85: No. 8, 4322-4340(15 Oct 1986). Con- 
tract W-7405-ENG-36. 

We consider the computation of electronic absorption and 
Raman scattering spectra when three potential energy surfaces are 
involved; namely, a ground state surface coupled radiatively to one 
excited state which is in turn coupled nonadiabatically to a second 
excited surface. Frequency domain formulas are given for both 
kinds of spectra under the (standard) assumption of weak radiative 
coupling, but with no restriction on the nonadiabatic coupling 
strength. These formulas are transcribed into the time domain so 
that the computational burden is shifted to determination of the 
temporal evolution of wave packets simultaneously on both excited 
surfaces. We show how to implement the appropriate dynamics uti- 
lizing a perturbation expansion in the nonadiabatic coupling 
strength. Finally, extensive numerical results are presented for a 
one dimensional test system. Lowest order nonvanishing perturba- 
tion theory corrections are found to account accurately for nona- 
diabatic effects of —15%. Concentrating mainly on low resolution 
spectra such as arise in the case of direct photodissociation, the 
general effect of nonadiabatic coupling is observed to be broaden- 
ing of absorption spectra and suppression of Raman scattering in- 
tensities. 


2192 Rotationally inelastic gas—surface scattering: NHs 
from NHs-saturated W(100). Kay, B.D.; Raymond, T.D. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Journal of Chemical Physics; 85: No. 7, 4140-4147(1 
Oct 1986). Contract AC04-76DP00789. 

Two-photon resonant three-photon laser ionization spectros- 
copy is employed to study rotationally inelastic NHs molecular 
beam—surface scattering from NHs-saturated W(100). For all sur- 
face temperatures (T/sub s/) examined (300 to 65°K), the scattered 
NHs rotational distributions are Boltzmann-like. Complete rotation- 
al accommodation is observed for T/sub s/= 380°K, while for T/ 
sub s/> 380°K, the NHs rotational temperature is less than T/sub 
s/. Angular and velocity analysis of the scattered NHs for T/sub s/ 
= 300°K show cosine and Maxwellian (T = 300°K) distributions, 
respectively. These findings indicate a trapping—desorption scatter- 
ing mechanism with a surface residence time below 10 ps at T/sub 
s/ = 300°K. Scattering of a nuclear-spin-state (para) enriched NHs 
beam prepared using electric deflection techniques indicates that 
nuclear spin equilibration (ortho—para) is not achieved during the 
gas—surface encounter. 
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2193 Infrared rotational transitions in CH. X *B; ob- 
served by diode laser absorption. Sears, T.J. (Department of 
Chemistry, Brookhaven National Laboratory, Upton, New 
York 11973). Journal of Chemical Physics; 85: No. 7, 3711- 
3715(1 Oct 1986). 

Five rotational transitions involving K/sub a/ = 4<—3 in the 
ground vibronic state of the methylene radical have been detected 
by diode laser absorption spectroscopy in the infrared at wave- 
lengths around 25 ym. The radical was formed in a mild glow dis- 
charge in a dilute mixture of ketene in helium that was pumped 
continuously through the absorption cell, and the methylene ab- 
sorption lines were detected using a Zeeman modulation technique. 
The solenoid used to generate the required oscillating magnetic 
field was powered by a simpler and less expensive electrical circuit 
than has previously been described for this type of spectroscopy. 


2194 Efficient evaluation of ee | interaction 
analytic energy second derivatives: Application to hydrogen 
thioperoxide, HSOH. Lee, T.J.; Handy, N.C.; Rice, J.E.; 
Scheiner, A.C.; Schaefer H.F. Ill. (Department of Chemis- 
try, University of California, Berkeley, California 94720). 
1st of Chemical Physics; 85: No. 7, 3930-3938(1 Oct 

We present an efficient reformulation of the analytic config- 
uration interaction (CI) energy second derivative. Specifically, the 
Z-vector method of Handy and Schaefer is used to avoid solving 
the second order coupled perturbed Hartree—Fock (CPHF) equa- 
tions. We have incorporated translational—rotational invariance 
into the new method. We present a more efficient method for the 
evaluation of the Y matrix contribution. The procedure which has 
been implemented can accommodate very large basis sets and CI 
expansions for any general restricted Hartree—Fock (RHF) refer- 
ence wave function. As a test case, we apply the new procedure to 
the HSOH molecule using a double zeta plus polarization basis set. 
This leads to 50 contracted Gaussian basis functions and 116 403 
configurations in the CI expansion. Harmonic vibrational frequen- 
cies and infrared intensities are predicted for HSOH and its deuter- 
ated isotopomers. The analytic method described herein requires 
only 56% of the central processor unit time used by a numerical 
method. 


2195 State-to-state study of the electron transfer reac- 
tions Ar* (?P/sub 3/2,1/2/)+N2(X,v = 0)-Ar(*S) +N*2 
(X,v’). Liao, C.; Shao, J.; Xu, R.; Flesch, G.D.; Li, Y.; Ng, 
C.Y. (Ames Laboratory, U.S. Department of Energy and 

ent of Chemistry, Iowa State University, Ames, 
Iowa 50011). Journal of Chemical Physics; 85: No. 7, 3874- 
3890(1 Oct 1986). Contract W-7405-ENG-82. 

The vibrational state distributions of N* 2(X,v’) ions resulting 
from the reactions, Ar*(?Ps/sub 3/2/)+Ne2(X,v = 0) -Ar('So) 
+N*2(X,v’) [reaction (1)] and Art(?P/sub 1/2)+N2(%v = 
0)—Ar(1So) +N*2(X,v’) [reaction (2)], over the center-of-mass 
collisional energy (E/sub c.m./) range of 0.25—41.2 eV in a 
crossed ion—neutral beam experiment have been probed by the 
charge exchange method. The experimental results obtained for re- 
action (1) are in accord with the predictions of the semiclassical 
multistate calculation of Spalburg and Gislason that N*2 ions are 
formed predominantly (approx. >85%) in the v’ = 1 state and that 
the production of N*2(X,v’ = 0) becomes more important as E/sub 
c.m./ is increased. The experiment also supports the theoretical re- 
sults for reaction (2) at E/sub c.m./ = 1.2 and 4.1 eV showing that 
approx. >80% of N*2 product ions are in the v’ = 2 state. How- 
ever, the calculation is found to either over-estimate the popula- 
tions for N*2(v’<2) or underestimate the populations for 
N*2(v’>2) resulting from reaction (2) at E/sub c.m./ = 10.3 


2196 Rotationally resolved hot atom collisional excita- 
tion of CO.(00°1) by time-resolved diode laser spectroscopy. 
O'Neill, J.A.; Wang, C.X.; Cai, J.Y.; Flynn, G.W.; Weston 
R.E. Jr. (Department of Chemistry and Columbia Radiation 
Laboratory, Columbia University, New York, New York 
am of Chemical Physics; 85: No. 7, 4195-4197(1 


A tunable infrared diode laser was used to study the nascent 
rotationa distribution of CO2 molecules produced directly in the 
00°1 excited state as a result of collisions with hot hydrogen atoms 
formed in the UV photolysis of HeS. (AIP) 
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2197 Multigigahertz beam current and position monitor 
for relativistic electron beams. Carlson, R.L.; Ridlon, R.N_; 
Stout, L.E. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Review of Scientific Instruments; 57: 
No. 10, 2471-2474(Oct 1986). 

A self-integrating magnetic-loop device having a rise time of 
less than 175 ps has been developed to monitor the temporal behav- 
ior of the current and position associated with an electron beam. 
Beam current and centroid position are measured with a 2-GHz 
bandwidth by combining the output of these loops with two 0% 
180° hybrids. The improved monitors are essentially free of self-re- 
sonances and spurious responses at bandwidths extended to 2 GHz. 
The probes are economical and easy to produce in volume for a 
wide range of applications. 


2198 Hindered rotation and site structure of methane 
trapped in rare gas solids. Jones, L.H.; Ekberg, S.A.; Swan- 
son, B.I. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Chemical Physics; 85: No. 6, 
3203-3210(15 Sep 1986). 

High resolution infrared absorption spectra have been re- 
corded for the vw vibrational mode of CH, trapped in rare gas 
solids. In argon, krypton, and xenon hosts two dominant sites are 
observed which we call site R-italic and site A-italic,B-italic. For 
both sites we believe that the CH, molecule replaces one host 
atom. The fine structure of site R-italic at a temperature of 5 K is 
that predicted for a tetrahedral molecule rotating in an octahedral 
field; singlet peaks for P-italic(1), Q-italic(1), R-italic(0), and a dou- 
blet for the R-italic(1) transitions. The barrier for this rotation is 
not clearly defined. Site A-italic,B-italic shows site symmetry split- 
ting and orientational ordering suggestive of C-italics/sub v-italic/ 
symmetry. Rotational structure is also associated with site A- 
italic,B-italic; it is not clear whether the hindered rotation for this 
site takes place about only the C-italics axis or about axes perpen- 
dicular to C-italics as well. From annealing studies and the effects 
of deposition temperature we conclude that site R-italic is for CH, 
molecules trapped in the normal cubic-close-packed environment 
while site A-italic,B-italic is for CH, trapped in hexagonal-close- 
packed pockets induced by stacking faults formed during deposi- 
tion. Temporal changes of peak intensities while the matrices stand 
at 5 K are indicative of a slow relaxation of nuclear spin from a 
triplet state (J-italic = 1) to a quintet state (J-italic = 0). For site 
A-italic,B-italic the triplet to quintet spin relaxation is considerably 
faster than for site R-italic; for example, for a matrix of CH, in 
krypton (1/10 000) at 5 K the spin relaxation half-lives are 87 min- 
utes and 26 minutes for sites R-italic and A-italic,B-italic, respec- 
tively. 


2199 Photoionization dynamics of excited molecular 
states. Photoelectron angular distributions and rotational and 
vibrational branching ratios for H2 C-italic 'Pi/sub u-italic/, 
v-italic = 0—4, Pratt, S.T.; Dehmer, P.M.; Dehmer, J.L. 
(Argonne National Laboratory, Argonne, Tllinois 60439). 
Journal of Chemical Physics; 85: No. 6, 3379-3385(15 Sep 
1986). Contract W-31-109-ENG-38. 

Photoelectron angular distributions following three photon 
resonant, four photon (3+1) ionization of Hz via the C-italic *Pi/ 
sub u-italic/, v-italic’ = 0O—4 <— X-italic '=*/sub g-italic/, v-italic” 
= 0 Q-italic(1) transitions are reported. The observed angular dis- 
tributions are generally more isotropic for v-italict not =v-italic’ 
than for v-italict = v-italic’. Photoelectron spectra obtained along 
the polarization axis of the laser following (3+1)= ionization via 
the C-italic 'Pi/sub u-italic/, v-italic’ = 4 < X-italic 12*/sub g- 
italic/, v-italic”’ = O R-italic(0) and R-italic(1) transitions are also 
reported. These spectra are rotationally resolved and exhibit strong- 
ly v-italic* -dependent rotational branching ratios. The comparison 
of the angular distribution data with available theoretical calcula- 
tions indicates good agreement for some transitions and poor agree- 
ment for others, suggesting the need for substantial progress in un- 
derstanding the photoionization dynamics of even the simplest ex- 
cited molecular states. 
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2200 Classical and nonclassical forms of protonated 
satire yo GH s. Structures, vibrational frequencies, and in- 

frared intensities from explicitly correlated wave functions. 
Lee, T.J.; Schaefer H.F. III. (Department of Chemistry and 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Journal of Chemical Physics; 85: 
No. 6, 3437-3443(15 Sep 1986). 

The vibrational frequencies and IR intensities of C,H*s and 
C,D*s have been predicted using the methods of a-italicb-italic i- 
italicn-italici-italict-italici-italico-italic molecular quantum mechan- 
ics. Specifically, configuration interaction (CI) wave functions have 
been constructed from double zeta plus polarization (DZ+ P) basis 
sets. In addition, a much larger basis set, triple zeta plus diffuse plus 
double polarization, has been used at the self-consistent-field (SCF) 
level of theory. The results are qualitatively similar to those (at 
much lower levels of theory) reported earlier by Raine and Schae- 
fer. At the highest level of theory, CI including all single, double, 
and triple excitations (213 780 configurations for the classical struc- 
ture), the nonclassical structure is the lower by only 0.7 kcal/mol. 


2201 Electron-impact dissociation of H;O*. Schulz, 
P.A.; Gregory, D.C.; Meyer, F.W.; Phaneuf, R.A. (School 
of Physics, Georgia Institute of Technology, Atlanta, Geor- 
gia 30332). Journal of Chemical Physics; 85: No. 6, 3386- 
3394(15 Sep 1986). 

Fragment cross sections for electron impact dissociation of 
H;O* into OH* and O*, and for dissociation of D;O* into D2O* 
have been measured in a crossed beam appartus for electron ener- 
gies from threshold to 1000 eV. The cross sections for O* and OH* 
rise abruptly at threshold indicating that the mechanism for disso- 
ciation is via production of an electronically excited state of HsO* 
and direct dissociation into O* and OH*. At high energy the cross 
section has a falloff oproportionalln(E-italic)/E-italic expected in 
the Bethe-Born approximation. At 200 eV electron energy the cross 
sections for fragments are: D2O*, o = 6.7 +- 1.8 x 10°"? cm% 
OH*, o = 3.0 +- 0.6 x 107"? cm% Ot, o = 7.9 +- 1.6 x 107% 
cm? The observed threshold energies for OH* and O* production 
are 14 +-3 and 19 +- 3 eV, respectively. 


2202 Comment on "Probability oscillations in single 
pass curve crossings: Semiclassical predictions of nonmono- 
tonic dependence on crossing velocity’. Miller, W.H. (De- 
partment of Chemistry, University of California, and Mate- 
rials and Molecular Research Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Journal of Chemi- 
cal Physics; 85: No. 6, 3703-3704(15 Sep 1986). 

The electronically non-adiabatic transition probability for a 
two-stat curve crossing shows oscillations as a function of transla- 
tional energy. It is contended that these oscillations arise from semi- 
classical interference between trajectories that hop from one curve 
to the other at different times. (AIP) 


2203 Measurement of oscillator strengths of Hg by four- 
wave mixing. Smith, A.V.; Alford, W.J. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). AIP 
(American Institute of Physics) Conference Proceedings; 147: 
No. 1, 246-252(10 Sep 1986). (CONF-860316—). Contract 
AC04-76DP00789. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

We have developed techniques for accurate determination of 
oscillator strengths based on four-wave mixing. Using both refrac- 
tive index matching and the frequency dependence of the nonlinear 
susceptibility, we hav obtained about 50 oscillator strengths impor- 
tant for four-wave mixing in Hg. 


2204 Measurement of coherent transition x rays. 
Moran, M.J.; Dahling, B.A.; Ebert, P.J.; Piestrup, M.A.; 
Berman, B. L; Kephart, J.O. (Lawrence Livermore National 
Laboratory, University of California, Livermore, California 
94550). Physical Review Letters; 57: No. 10, 1223-1226(8 Sep 
1986). Contract W-7405-ENG-48. 

We have observed coherent multiple-foil transition radiation 
in the x-ray energy region. 
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Production of energetic positronium at metal sur- 
ll Howell, R.H.; Rosenberg, I.J.; Fluss, M.J. (Lawrence 
Livermore National Laboratory, ” Livermore, California 
94550). Physical Review [Section] B: Condensed Matter; 34: 
No. 5, 3069-3075(1 Sep 1986). Contract W-7405-ENG-48. 
The production of positronium with kinetic energy greater 
than the positronium negative work function is clearly shown by 
time-of-flight spectroscopy of annihilating triplet positronium pro- 
duced by the bombardment of low-energy positrons on metals. This 
higher-energy positronium channel is believed to be a consequence 
of positrons inelastically backscattered the metal surface. 
At positron bombarding energies less than 100 eV, the positronium 
produced from backscattered positrons can be more intense than 
that produced by the diffusion of thermalized positrons to the sur- 
face. 


2206 Coincidence study of doubly differential cross sec- 
tions: Projectile ionization in He*-He collisions. DuBois, 
R.D.; Manson, S.T. (Pacific Northwest Laboratory, Rich- 
land, Washington 99352). Physical Review Letters; 57: No. 9, 
1130-1132(1 Sep 1986). Contract AC06-76RL01830. 

Doubly differential cross sections for electron emission coin- 
cident with projectile ionization are measured for fast He* -He col- 
lisions. The results show the importance, and details, of simultane- 
ous target-projectile ionization events. The details allow us to assess 
the theoretical treatment of these collisions which is found to be in- 
adequate in explaining the simultaneous ionization process. 


2207 Studies of nitrogen self-broadening at high tem- 

with inverse Raman spectroscopy. Rahn, L.A.; 
Palmer, R.E. (Combustion Research Facility, Sandia Na- 
tional Laboratories, Livermore, California 94550). Journal of 
the Optical Society of America B: Optical Physics; 3: No. 9, 
1164-1169(Sep 1986). 

We report high-resolution inverse Raman spectroscopy 
measurements of nitrogen Q-branch linewidths in pure nitrogen at 
temperatures up to 1500 K and at pressures from 20 to 760 Torr. 
Transitions from J = 0 to J = 30 have been measured with a reso- 
lution of 1.5 x 107° cm™* and a Raman shift accuracy of 1 x 10-* 

cm™?, Fits to the data using a Galatry line-shape model provide J- 
dependent collisional-broadening coefficients. A modified exponen- 
tial-gap scaling law accurately describes the dependence of these 
coefficients on temperature and rotational quantum number. 


2208 Radiation cooling and gain calculation for C VI 
182-A line in carbon—selenium plasma. Nam, C.H.; Valeo, 
E.; Suckewer, S.; Feldman, U. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544). Jour- 
nal of the Optical Society of America B: Optical Physics; 3: 
No. 9, 1199-1205(Sep 1986). 

A model is developed that is capable of describing the evo- 
lution of gain resulting from both rapid radiative and expansion 
cooling of recombining, freely expanding plasma. It is demonstrated 
for the particular case of a carbon—selenium plasma that the cool- 
ing rate that leads to optimal gain can be achieved by adjusting the 
admixture of an efficiently radiating material (selenium) in the gain 
medium (carbon). Comparison is made with a recent observation of 
gain in an experiment done by a group from the Naval Research 
Laboratory and the University of Rochester, with carbon-selenium 
plasma for the n = 3 — 2 transition in C VI occurring at 182 A. 
The predicted maximum gain is —10 cm™' as compared with the 
observation of 2—3 cm~'. 


Identification of lines of ions belonging to the F I 
isoelectronic sequence for rubidium, strontium, and yttrium. 
Zigler, A.; Feldman, U.; Doschek, G.A. (Soreq Nuclear Re- 
search Center, Yavneh, ‘Israel). Journal of the Optical Society 
of America B: Optical Physics; 3: No. 9, 1221-1222(Sep 1986). 

In this Communication, we present wavelengths and identifi- 
cations for 11 x-ray lines that are due to 2p—3d and 2p—3s transi- 
tions in Rb XXIX. We also identify one of the strongest of the 2p— 
3d transitions in Sr XXX and Y XXXI. The x-ray spectra were ob- 
tained from laser-produced plasmas and are recorded on film. The 
Soreq laser facility in Yavneh, Israel, was used to generate the plas- 
mas. 










315 / ERA-12/1 


2210 Energy levels and lifetimes for some core-excited 
quartet states in Na I and Mg II. Fischer, C.F. (Physics Di- 
vision, Argonne National Laboratory, Argonne, [Illinois 
60439). Physical Review [Section] A: General Physics; 34: No. 
3, 1667-1676(Sep 1986). Contract W-31-109-ENG-38. 
Multiconfiguration Hartree-Fock calculations with Breit- 
Pauli relativistic corrections are reported for the metastable core- 
excited quartet states 2p53s3p, 2p53s3d, and 2p°3s4s in Na I and 
Mg II, and also for 2p3p? in the latter. Both correlation and rela- 
tivistic effects play an important role, as expected, but in addition it 
was found that term dependence of the radial functions was impor- 
tant. In Na I the latter tended to reduce the mixing of the different 
terms. Lifetime determination of the odd quartets included decay to 
2p53s3p, 2p®3s, and 2p°3d levels as well as autoionization. The re- 
sulting lifetimes of several levels in Na I are in somewhat better 
agreement with experiment than those reported from other theories. 


2211 Two-photon resonant four-wave mixing and multi- 
photon ionization of cesium in a heat-pipe oven. Hamadani, 
S.M.; Stockdale, J.A.D.; Compton, R.N.; Pindzola, M.S. 
(Department of Physics and Astronomy, Western ——— 
University, Bowling Green, Keitaliey 42101). 


Physical 
eo [Section] A: anand Physics; 34: No. 3, 1938-1943(Sep 
9 


Optical pumping of cesium vapor in a heat-pipe oven in 
which the energy of two near-infrared photons is close to the 6D 
states results in high conversion efficiency (up to 1.7%) of the near- 
infrared pump light to intense blue, forward-propagating radiation. 
The blue light corresponds to the 7P-6S transition. The 
of conversion efficiency upon focusing conditions, cell length, and 
pump intensity is presented. Absorption and gain coefficients are 
measured in a second heat pipe. The results are discussed in terms 
of optically pumped stimulated emission (OPSE), stimulated elec- 
tronic Raman scattering (SERS), and subsequent nonlinear four- 
wave mixing of two pump-laser photons and one SERS or OPSE 
infrared photon, leading to parametric generation at » = 2w/sub 
L/-w/sub ir/. Two-photon resonant, three-photon ionization cross 
sections are also studied experimentally and theoretically for the 
case of resonant enhancement at the 6D levels of cesium. For com- 
parison, similar results for rubidium are also presented for the 5D 
levels. 


2212 Thermodynamic perturbation theory for an atom 
interacting with blackbody radiation. Ford, G.W.; Lewis, 
J.T.; O’Connell, R.F. ent of Physics, The Univer- 
sity "of Michi Ann Arbor, Michigan 48109). Physical 
ise. [Section] A: A: General Physics; 34: No. 3, 2001-2006(Sep 


on perturbation theory is used to evaluate the 
free energy of an atom interacting via dipole coupling with the 
blackbody radiation field. An expression, exact through order e%, 
for the interaction free energy is obtained. In the high-temperature 
limit the result is 7e?(k/sub B/T)?/3h-dash-barmc?, consistent with 
experiment and in agreement with an earlier exact calculation for 
the oscillator. 


2213 Multiphoton excitation of autoionizing states of 

Line-shape studies of the 3p? 'S state. Bonanno, R.E.; 
Clark, C.W.; Lucatorto, T.B. (Radiation Physics Division, 
Center for Radiation Research, National Bureau of Stand- 
ards, a Maryland 20899). Physical Review [Sec- 
tion] A: General Physics; 34: No. 3, 2082-2085(Sep 1986). 

We have observed ionization of Mg by both direct and step- 
wise two-photon excitation of the 3p? 'S state. The line shape of 
the single-color direct process is strongly modified by the reso- 
nance denominator associated with the intermediate virtual state. 
The measured energy and width of this resonance as determined by 
the stepwise two-color technique agree well with previous determi- 
nations. 


2214 Variational calculation of the muon—alpha-particle 
sticking probabilities in the muon-catalyzed fusion dty—p 
“He+n. Hu, C. (Lawrence Livermore National Laboratory, 
Livermore, mnia 94550). Physical Review [Section] A: 
General Physics; 34D No. 3, 2536-2539(Sep 1986). Contract 
W-7405-ENG-48. 
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p-a sticking probabilities have been calculated for the S state 
and the P state, using a high-precision three-body variational wave 
function. The 0.90% S-state sticking probability agrees with previ- 
ous works using other methods. It is necessary to calculate two sets 
of sticking probabilities and fusion rates for the J = 1, v = 0 state, 
from which an effective sticking probability of 0.31% is calculated. 
As in all previous calculations, the traditional sudden approximation 
is used whenever possible. In addition, it is necessary to average 
the sticking probability over a small region of nuclear influence in- 
stead of evaluating it at the point of nuclear coalescence. 


2215 Strong-potential calculations 
of 1s-2p electron capture. Hsin, S.H.; Lieber, M.; Kletke, 
R.E.; McGuire, J.H.; Sil, N.C. ent of Physics, Uni- 
versity of Arkansas, Fayetteville, Arkansas 72701). Physical 
19860) [Section] A: General Physics; 34: No. 3, 1772-1778(Sep 

Cross sections for electron capture into the 2p level evaluat- 
ed with use of the strong potential Born approximation are present- 
ed. While these 2p cross sections are smaller than cross sections for 
capture into the 1s and 2s levels at high velocities, nevertheless the 
Thomas peak is clearly evident at energies above 1 MeV in both 
the m = 0 and chemical bondmchemical bond = 1 magnetic sub- 
states in atomic hydrogen. At energies above 10 MeV where the 
Thomas peak is important, cross sections for capture into m = 0 
and chemical bondmchemical bond = 1 are comparable. Conse- 
quently, the polarization fraction becomes negative at high energies 
in sharp contrast to Brinkman-Kramers results where the polariza- 
tion fraction stays near its maximum value. 


ther- 


rate 
range 200—600°K. Orient, O.J.; Chutjian, A. (Jet Propulsion 
Laboratory, California Institute of Technology, Pasadena, 
California 91109). Physical Review [Section] A: General Phys- 
ics; 34: No. 3, 1841-1846(Sep 1986). 

Electron-attachment cross sections are calculated for the 
process e~ +SFe—SFe ~ in the energy range 1—200 MeV. An elec- 
tron scattering approximation is used in which diatomic-like poten- 
tial energy curves near the equilibrium SFe ground state are con- 
structed from recent spectroscopic data. Excellent agreement is 
found over the entire energy range with experimental attachment 
cross sections at a temperature of 300°K for s-wave (1 = 0) scatter- 
ing. The same calculation, with appropriate adjustment of the ther- 
mal populations, is used to calculate attachment rate constants 
k(epsilon-bar) in the range 50—600°K for both s- and p-wave scat- 
tering. Comparisons are made with four independent sets of meas- 
ured rate constants in the range 200—600°K, after adding an exper- 
imental estimate of the attachment rate for the process 
e- +SF.—SF; ~ +F. Good agreement is found with three sets of 
data, and poorer agreement with the fourth. The calculation shows 
that the true s-wave behavior of the rate constant, in which 
k(epsilon-bar) is independent of epsilon-bar, will be realized only at 
temperatures T less than 115 K, and that the observed constancy in 
the range 300—600°K is accidental. Theory predicts approximately 
a 9% increase in k(epsilon-bar) as T is lowered from 300 to 200°K. 


2217 Density of dielectronic recombination 
in selenium. Hagelstein, P.L.; Rosen, M.D.; Jacobs, V.L. 
(Physics Department, Lawrence Livermore National Labo- 
ratory, Livermore, California 94550). Physical Review [Sec- 
tion] A: General Physics; 34: No. 3, 1931-1937(Sep 1986). 
Dielectronic recombination has been found to be the domi- 
nant recombination process in the determination of the ionization 
balance of selenium near the Ne-like sequence under conditions rel- 
evant to the exploding-foil EUV laser plasmas. The dielectronic re- 
combination process tends to populate excited levels, and these 
jevels in turn are more susceptible to subsequent excitation and ion- 
ization than are the ground-state ions. If one defines an effective re- 
combination rate which includes, in addition to the primary recom- 
bination, the subsequent excitation and ionization of the additional 
excited-state population due to the primary recombination, then this 
effective recombination rate can be density-sensitive at relatively 
low electron density. We present results for this effective dielec- 
tronic recombination rate at an electron density of 3 x 10/sup 20/ 
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electrons/cm* for recombination from Ne-like to-Na-like selenium 
and from F-like to Ne-like selenium. In the former case, the effec- 
tive recombination rate cocfficient is found to be 1.8 x 10/sup -11/ 
cm/sec at 1.0 keV, which is to be compared with the zero-density 
value of 2.8 x 10/sup -11/ cm*/sec. In the latter case (F-like to Ne- 
like), the effective recombination rate coefficient is found to be 1.3 
x 10/sup -11/ cm*/sec, which is substantially reduced from the 
zero-density result of 3.3 x 10/sup -11/ cm*/sec. We have examined 
the effects of dielectronic recombination on the laser gain of the 
dominant Ne-like 3p-3s transitions and have compared our results 
with those presented by Whitten et al. [Phys. Rev. A 33, 2171 
(1986)]. 


2218 Photoionization and electron-impact ionization of 
the 4d/sup 10/ subshell in the palladium isoelectronic se- 
quence. Younger, S.M. (A-Division, Lawrence Livermore 
National Laboratory, Livermore, California 94550). Physical 
Review [Section] A: General Physics; 34: No. 3, 1952-1961(Sep 
1986). Contract W-7405-ENG-48. 

Calculations of the electron-impact ionization cross sections 
and photoionization cross sections for ten ions in the palladium 
isoelectronic sequence from Ag II to W XXIX were performed 
using a nonrelativistic single-configuration distorted-wave approxi- 
mation. The 4d°kf 'P partial wave was found to be sensitive to the 
exchange potential involving 4d core electrons, resulting in large 
qualitative differences between cross sections computed in the term- 
dependent Hartree-Fock potential and the configuration-averaged 
potential. 


2219 Long-range terms in atomic collisions. McGuire, 
J.H.; Weaver, O.L. (Department of Physics, Kansas Stae 
University, Manhattan, Kansas 66506). Physical Review [Sec- 
tion] A: General Physics; 34: No. 3, 2473-2476(Sep 1986). 

Various separations, or "gauge choices,” are possible for the 
decomposition of the total Hamiltonian into electronic and internu- 
clear terms. We show that, for one particular choice, all long-range 
Coulomb terms are associated with the internuclear motion. The 
potential then associated with electronic transitions is non-Coulom- 
bic. Some practical consequences of this gauge choice are dis- 
cussed. 


2220 Coupling effects in electron-impact excitation of 
oxygen-like krypton. Msezane, A.Z.; Reed, K.J.; Henry, 
R.J.W. (Department of Physics, Atlanta University, Atlanta, 
Georgia 30314). Physical Review [Section] A: General Physics; 
34: No. 3, 2540-2542(Sep 1986). 

Coupling effects among the channels for collisional excita- 
tion of 2s?2p‘, 2s2p', and 2p® configurations of oxygen-like krypton 
have been investigated by comparing six-, five-, four-, three-, and 
two-state close-coupling (CC) cross sections for the electron colli- 
sion energy range 26.2 RySE=500 Ry. We discovered the surpris- 
ing result that the calculated three-state CC (3CC) cross sections 
for the transition from the ground state to the 2p* ‘S/sup e/ and 
the two-state CC cross section to the other excited states are re- 
duced [considerably (45%) for the former] when the 2s2p* *P/sup 
0/ channel is added to the 5CC approximation. In addition, the 
3CC cross section o(2p* *P/sup e/—2p® 1S/sup e/) is diminished 
by a factor of 100 at 26.2 Ry by the addition of the 2s2p5 *P/sup 
0/ state. Approximations which omit the 2s2p5 *P/sup 0/ state 
overestimate the cross sections. 


2221 Resonant transfer and excitation: Dependence on 
projectile charge state and target-electron momentum distri- 
bution. Tanis, J.A.; Bernstein, E.M.; Clark, M.W.; Graham, 
W.G.; McFarland, R.H.; Morgan, T.J.; Mowat, J.R.; 

Mueller, D.W.; Mueller, A.; Stockli, M. P. (Department of 
Physics, Western Michigan "University, Kalamazoo, Michi- 
gan 49008). Physical Review [Section] A: General Physics; 34: 
No. 3, 2543-2546(Sep 1986). 

Resonant transfer and excitation (RTE) involving simultane- 
ous electron capture and projectile K-shell excitation has been 
measured for calcium ions in charge states ranging from neon-like 
to hydrogen-like incident on molecular hydrogen over an energy 
range 100—370 MeV. The results establish a projectile charge-state 
dependence for RTE and provide a detailed test of theoretical cal- 
culations. The effect of the target-electron momentum distribution 
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on the RTE process is demonstrated by comparing with previous 
results for calcium ions incident on helium. 


2222 Normalization of resonance wave functions and the 
calculation of resonance widths. Rescigno, T.N.; McCurdy, 
C.W. (Theoretical Atomic and Molecular Physics Group, 
Lawrence Livermore National Laboratory, University of 
California, P.O. Box 808, Livermore, California 94550). 
Physical Review [Section] A: General Physics; 34: No. 3, 1882- 
1887(Sep 1986). 

We show that the resonance wave function can be generally 
thought of as being unit normalized under an appropriate analytic 
continuation procedure and that, so normalized, the resonance ei- 
genfunctions obtained from a finite-basis-set calculation can be used 
to evaluate partial widths. Numerical results are given for two 
model problems. 


2223 Measurements of the electric field distribution in 
high-power diodes. Maron, Y.; Coleman, M.D.; Hammer, 
D.A.; Peng, H.h. (Laboratory of Plasma Studies, Cornell 
University, Ithaca, New York 14853). Physical Review Let- 
ters; 57: No. 6, 699-702(11 Aug 1986). 

We have measured the electric field in the high-voltage gap 
of a magnetically insulated intense—ion-beam diode by observation 
of the Stark shift of line emission from ions accelerating in the gap. 
The electric field distribution as a function of distance from the 
anode plasma has been compared with a theoretical model and is 
not consistent with a well confined electron sheath near the cath- 
ode. Furthermore, a very rapid gap closure at early time in the 
pulse was clearly observed. 


2224 Electromagnetic ion beam instabilities: Comparison 
of one- and two- dimensional simulations. Winske, D.; Quest, 
K.B. (Los Alamos National Laboratory, Los Alamos, New 
Mexico). Journal of Geophysical Research; 91: No. A8, 8789- 
8797(1 Aug 1986). 

Numerical simulations of electromagnetic instabilities, driven 
by a cool tenuous ion beam propagating along an ambient magnetic 
field, have been conducted in one and two spatial dimensions. The 
calculations employ particle ions, fluid electrons, and a predictor 
corrector scheme for solving the electromagnetic field in two di- 
mensions that is described in some detail. While the principle fea- 
tures of the one-dimensional calculations (which reproduce previ- 
ous work) are retained, the two-dimensional simulations show some 
reduction of the overall level of the magnetic field fluctuations. En- 
hancement of the heating of the beam ions at the expense of the 
core ions also occurs in the case where the beam density is suffi- 
ciently large that the right-hand nonresonant instability dominates. 
Implications of the results for modeling of the ion foreshock and 
quasi-parallel shocks are discussed. 
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2225 (AD-A—169745/7/XAB) Analytic theory for tra- 
jectories and current to a cylinder in a flowing magneto- 
plasma. Environmental research papers. Dubs, C.W.; Heine- 
mann. (Air Force Geophysics Lab., Hanscom AFB, MA 
(USA)). 22 Nov 1985. 29p. (AFGL-TR—85-0301). NTIS, 
PC A03/MF AO1. 

Two-dimensional guiding-center theory for a body in a flow- 
ing magnetoplasma leads to the electric potential satisfying 
Laplace’s equation outside of the body, one or two forbidden re- 
gions, and the inner part of the wake. It is applied to a conducting 
cylinder larger than the shuttle, of circular cross section, with 
radius much less than the length, aligned with the magnetic field, 
which is perpendicular to the flow vector. Ion and electron trajec- 
tories and current to the cylinder are calculated. The effects of col- 
lisions, waves, and turbulence are neglected, as is the charge in the 
forbidden regions and wake. Because of this, the potential and tra- 
jectories of the nonimpacting particles are symmetric in the ram 
and wake. Therefore, the theory results in no particles hitting the 
wake side and no ion focusing. The steady-state potentials result in 
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-0.26 and -0.61 V for cylinder radii of 25 and 250 m, respectively. 
The result of calculating the charging-time constant due to capaci- 
tance is of the order of 1 ns, which is negligible compared to the 
transit time. Therefore, the charging time is determined by the tran- 
sit time and current to a cylinder in a flowing magnetoplasma. 


(AD-A—170029/3/XAB) Fundamental 


ruary 1985-31 January g : 3 
Self, S.A. (Stanford Univ., CA (USA). High Temperature 
Gasdynamics Lab.). 28 Feb 1986. 82p. NTIS, PC A05/MF 


This research is directed to three major areas: recombination 
in molecular plasmas, discharge effects (plasma electrode interac- 
tion) and interaction of discharges, and fluid dynamics. Recombina- 
tion and ionization are fundamental processes that play a role in 
nearly all applications and natural phenomena that involve partially 
ionized plasmas. Experiments were designed and theoretical analy- 
ses conducted to obtain a better knowledge of the rates of electron 
recombination in the presence of molecular species. Studies are 
continuing of the near-electrode region and the processes by which 
current is transferred between the plasmas and the electrodes. The 
first stage of theoretical modeling of these processes was completed 
and published. A study of the interaction of discharges and fluid 
dynamics measured the significant secondary flows caused by the 
interaction of a magnetic field with a current-carrying plasma. 
Measurements were made of secondary flows and of their effects 
on profiles of axial velocity, turbulence intensity, and electrical con- 
ductivity. 


2227 (AD-A—170043/4/XAB) Investigation of rf emis- 
sions from two beams interacting with an electric-field-domi- 
nated plasma. Final report, 15 March 1981-14 March 1986. 
Roth, J.R. (Tennessee Univ., Knoxville (USA). Plasma Sci- 
ence Lab.). 15 May 1986. 180p. NTIS, PC A09/MF AO1. 

This final scientific report summarizes a five-year program of 
experimental research on a steady-state, electric-field-dominated, 
classical Penning discharge at the University of Tennessee’s Plasma 
Science Laboratory. The objectives of this research program were 
to study RF emissions and RF interactions with a steady-state, elec- 
tric-field-dominated plasma, which exhibited instabilities associated 
with two interpenetrating electron beams. Among the scientific re- 
sults of this contract are the observation and identification of the 
geometric mean emission frequency. The RF emissions associated 
with the geometric mean emission freuency and its harmonics could 
produce, under some conditions, a virtually flat white-noise spec- 
trum from below 0.5 MHz to frequencies above 1.2 GHz. Quantita- 
tive investigations during the latter part of this contract showed 
that the efficiency of converting the dc electrical power input of 
the classical Penning discharge into broadband RF radiation was no 
more than 0.1 or 1.0%. 


(AD-A—170363/6/XAB) Studies in high-current 
beam propagation at reduced pressures. Annual report, 15 
March 1981-30 November 1984. Parkinson, E.R.; Keeley, 
D.A. (Science Applications International Corp., Los Altos, 
CA = 31 Jan 1985. 121p. NTIS, PC A06/MF AO1. 

Hall current effects in the redistribution of plasma currents 
and possible stability enhancement in electron beams were explored 
in a range of pressure regimes. Improved e.m. algorithms and con- 
ductivity models were developed as part of the studies. Substantial 
effects were found below a low-pressure threshold, where nonlocal 
effects, non-Ohmic conductivity, and a highly non-Maxwellian dis- 
tribution of plasma electron energies were all found to contribute 
significantly to the magnitude of Hall-current phenomena. Several 
e.m. field algorithms were developed for application to the nonlin- 
ear hose-displacement regime. An iterative approach to the solution 
of the modally expanded field equations was found to yield fast and 
accurate solutions. 


2229 (LA-UR—86-3340) Hydrodynamic effects in eva- 
porating droplets. Armstrong, R.L.; Zardecki, A. (New 
Mexico State Univ., Las Cruces (USA). Dept. of Physics; 
Los Alamos National Lab., NM (USA). Theoretical Div.). 
25 Sep 1986. Contract W-7405-ENG-36. 10p. (CONF- 
8606202—3). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87000166. 
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From CRDEC conference on obscuration and aerosol re- 
ee Aberdeen, MD, ees (23 Jun 1986). 
vaporization of a spherically symmetric liquid droplet 
uaieaaanene heated by a high-intensity laser pulse is investigated 
on the basis of a hydrodynamic description of the system composed 
of the vapor and ambient gas. In the limit of convective vaporiza- 
tion, the boundary conditions at the fluid-gas interface are formulat- 
ed by using the notion of a Knudsen layer across which transla- 
tional equilibrium is established. Numerical solutions to the hydro- 
dynamic equations exhibit the existence of two shock waves propa- 
gating in opposite directions with respect to the contact discontinu- 
ity that separates the ambient gas and vapor. 17 refs., 6 figs. 


(UCRL—95291) Extensions of Biot’s theory of 
poroelasticty to complex porous media. Berryman, J.G.; 
(Lawrence Livermore National Lab., CA 
(USA)). 1988 Contract W-7405-ENG-48. 22p. (CONF- 
8610148—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87000580. 
From Symposium on physics and chemistry of porous 
media; Ridgefield, CT, USA (15 Oct 1986). 
Recent efforts are summarized to extend the theory of por- 
oelasticity to semilinear and nonlinear elastic response, to partially 
saturated pores, to inhomogeneous frame materials, and to viscous 
losses due to localized flow effects. The prospects for a comprehen- 
sive theory of wave propagation in porous media are also discussed. 
43 refs., 3 figs. 


2231 On the Yvon—Born—Green approach to the densi- 
ty distribution of inhomogeneous fluid. Davis, H.T. (Depart- 
ment of Chemical Engineering and Materials Science, Uni- 
versity of Minnesota, Minneapolis, Minnesota 55455). Jour- 
nal of Chemical Physics; 85: No. 11, 6808-6809(1 Dec 1986). 

Fischer's approximation (ref.1,2) in applying the Yvon-Born- 
Green equation to the theory of inhomogeneous fluids is used to 
calculate the density distribution of one dimensional hard-rods in an 
external field.(AIP) 


2232 Reentrant cavity as a a source, 
Brown, M.R.; Sheridan, T.E.; Hayes, M.A. (Department of 
Physics, Dartmouth College, Hanover, New Hampshire 
03755). Review of Scientific Instruments; 57: No. 12, 2957- 
2960(Dec 1986). 

A low-power source of plasma employing ECRH micro- 
wave breakdown in a reentrant cavity is described. The cavity has 
the following features: its dimensions can be made much smaller 
than its resonant wavelength, cavity Q values of several hundred 
are not difficult to achieve, and the vacuum rf electric field is uni- 
form near its center. The plasma density to power ratio is roughly 
10° cm™* per watt for powers up to about 10 W. A smooth radial 
profile and a temperature of 5—10 eV are observed, and the plasma 
is very quiescent (6n/n i is less than 1%). The cavity’s construction 
and performance is described and compared to the performance of 
a simple loop antenna in a nonresonant structure. 


2233 eS 
transformations 


rior Clebsch representations and of symplec- 
tic two-cocycles for ‘He. Kupershmidt, B.A. (The Universi- 
ty of Tennessee S Institute, Tullahoma, Tennessee 
37388 and Center for Nonlinear Studies, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Mathematical Physics (New York); 27: No. 12, 3064- 
3072(Dec 1986). 

The symplectic two-cocycle on the semidirect product Lie 
algebra gX(Wdirect-sumV “*direct-sumV) is shown to be canonically 
related to the dual spaces of the Lie algebras (a) gX(Wdirect- 
sum(gXV)) and (b) gX(Wdirect-sum(gXV*)). This fact (a) explains 
the second Poisson bracket for irrotational “He and (b) leads to a 
derivation of a new nonlinear Poisson bracket for rotating ‘He. 


2234 Solidification cells at low velocity: The moving 
symmetric model. Karma, A. (California Institute of Tech- 
nology, Pasadena, California 91125). Physical Review [Sec- 
tion] A: General Physics; 34: No. 5, 4353-4362(Nov 1986). 
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This paper is the first in a series of theoretical studies of sin- 
gular cells in the small solute Peclet number limit (P--0) of two- 
dimensional models of directional solidification. In this limit solute 
diffusion in the frame of the moving front is nearly Laplacian in 
which case solidification cells and Saffman-Taylor fingers are close- 
ly related. Here Langer’s moving symmetric model in the absence 
of temperature gradient (which also describes solidification in a 
channel of width A at unit undercooling) is considered. A boundary 
integral equation describing steady-state cells is derived and it is 
shown that in the P—0 limit this equation can be expressed in terms 
of a single dimensionless parameter oproportionaldol/A*. The end- 
point singularity is studied analytically and physically admissible so- 
lutions are found numerically to only exist for a discrete set of 
values of o. The small P dependence of o is also examined. 


2235 Electronic absorption of Frenkel excitons in topo- 
logically disordered systems. Schweizer, K.S. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Journal of Chemical Physics; 85: No. 8, 4638-4649(15 Oct 
1986). Contract AC04-76DP00789. 

A self-consistent effective medium theory of the electronic 
absorption spectra of tightly bound dipolar excitons in simple fluids 
is developed within the adiabatic picture. The theoretical approach 
is based on the isomorphism between the path-integral formulation 
of quantum theory and classical statistical mechanics and is an ex- 
tension of previous work [D. Chandler, K.S. Schweizer, and P.G. 
Wolynes, Phys. Rev. Lett. 49, 1100 (1982)]. The consequences of 
fluid structural disorder on resonant excitation transfer and the sta- 
tistical fluctuations of single molecule energy levels are simulta- 
neously treated. Detailed numerical calculations are performed to 
establish the dependence of the absorption spectrum on fluid densi- 
ty, short range order, and the relative magnitude of the resonant 
transfer vs the single site disorder. The density dependence of the 
spectral features are found to be a sensitive function of fluid struc- 
ture and the relative strength of the localizing vs the delocalizing 
interactions. By comparing the liquid state results with the corre- 
sponding crystalline solid behavior, the consequences of topological 
disorder on the exciton spectrum are identified. The relevance of 
the theoretical predictions to spectroscopic probes of exciton delo- 
calization in molecular liquids and glasses is discussed. 


2236 Variational Monte Carlo calculations of ground 
states of liquid ‘He and *He drops. Pandharipande, V.R.; 
Pieper, S.C.; Wiringa, R.B. (Department of Physics and Ma- 
terials Research Laboratory, University of Illinois, Urbana, 
Illinois 61801). Physical Review [Section] B: Condensed 
Matter; 34: No. 7, 4571-4582(1 Oct 1986). Contract W-31- 
109-ENG-38. 

Variational Monte Carlo calculations of the ground states of 
drops containing 8—728 atoms of ‘He and 20—240 atoms of *He 
have been made. The variational wave functions include two- and 
three-body correlations and (for the Fermi drops) Feynman-Cohen 
backflow. We discuss the wave functions, their relation to modern 
variational wave functions for liquid “He and *He, the calculational 
techniques, and the results for the ground-state energies and density 
profiles. Our calculations indicate that *He drops with more than 
40 atoms are bound, while a drop with 20 atoms is in a metastable 
state that has positive energy but negative chemical potential. The 
surface tensions of both liquid ‘He and *He are obtained by liquid- 
drop fits to the calculated binding energies. From the density pro- 
files of the largest drops we estimate the surface thickness of liquid 
*He to be 7 A while that for liquid *He is 8 A. 


2237 Continuum approximations and particle interac- 
tions in concentrated suspensions. Mondy, L.A.; Graham, 
A.L.; Jensen, J.L. (Sandia National Laboratories, P.O. Box 
5800, Albuquerque, New Mexico 87185). Journal of Rheolo- 

gy; 30: No. 5, 1031-1052(Oct 1986). Contract AC04- 
FEDP00789. 

Falling-ball rheometry is used to study hydrodynamic forces 
in concentrated suspensions. The suspensions consist of large, uni- 
form spheres (diameter d/sub s/ = 0.32 cm) neutrally buoyant in a 
viscous, Newtonian liquid. Falling-ball experiments are performed 
by dropping steel balls of various diameters (d/sub f/) through sus- 
pensions held in cylindrical containers of several diameters. In these 
optically opaque suspensions, the passage of the falling ball is ob- 
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served with real-time radiography and is recorded with digitized, 
high-speed video. The average terminal velocities of the falling 
balls are used to calculate an apparent viscosity of each suspension 
(eta/sub s/). Extrapolation of the data to estimate the velocity 
which would occur in a cylinder of infinite diameter is used to find 
the apparent viscosity with zero wall effects (eta/sub s//sub «/). 
Each eta/sub s//sub «/ agrees with independent measurements 
throughout the solids concentration range of the data 
(0.05 phi30.45). In the absence of wall effects, eta/sub s//sub co / 
is independent of d/sub s//d/sub f/. That is, all sizes of falling balls 
(0.75Sd/sub f//d/sub s/=12.0) experience the same mean stress 
field. In addition, it is seen that in dilute and moderately concen- 
trated suspensions (0.0<phi<0.30), wall effects are identical to 
those in equivalent Newtonian liquids. At higher solids loadings, 
we observe additional wall effects that can act over much greater 
distances thant in equivalent Newtonian liquids. The magnitude of 
additional wall effects increase rapidly as phi increases above 0.30. 


2238 Rheological effects of nonuniform particle distribu- 
tions in dilute suspensions. McTigue, D.F.; Givler, R.C.; 
Nunziato, J.W. (Fluid and Thermal Sciences Department, 
Sandia National oe ee. New Mexico 
87185). Journal of Rheology; 30: No. 5, 1053-1076(Oct 1986). 
Contract AC04-76DP00789. 

A continuum mixture theory for the slow flow of a dilute 
suspension of solid particles in a viscous fluid is outlined. The mo- 
mentum exchange between the fluid and disperse particulate phases 
accounts for buoyancy, drag and lift forces, and the additional vis- 
cous transport associated with the presence of the particles in the 
fluid. Explicit constitutive equations are posed that specialize the 
drag to include Stokes and Faxen forces, and the lift to accommo- 
date the "slip—shear” force identified by Saffman and the "disturb- 
ance—shear” and "disturbance—curvature” forces treated by Ho 
and Leal. The additional viscous transport is fixed by comparison 
with the well-known Einstein “effective viscosity” correction. Fi- 
nally, the pressure difference between the phases is specified by a 
constitutive equation that accounts for Brownian diffusion, local in- 
ertia, and bulk viscous effects. Plane Poiseuille flow is examined to 
illustrate the features of the model. Both approximate analytical so- 
lutions and numerical solutions for the full, coupled, nonlinear gov- 
erning equations show nonuniform distributions for the particles 
across the channel. This affects the apparent viscosity of the mix- 
ture according to whether the particles concentrate in regions of 
lesser or greater mean shear rate. Finally, the inhomogeneous parti- 
cle distributions cause the mixture to appear non-Newtonian, be- 
cause the form of the distribution (and, consequently, the apparent 
viscosity) is rate-dependent. 


2239 Forces on the solid constituent in a multiphase 
flow. Passman, S.L. (Computational Physics & Mechanics 
Division II, 1533, Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Rheology; 30: No. 5 
1077-1083(Oct 1986). Contract AC04-76DP00789. 

I use a representation theorem of continuum mechanics, 
along with a systematic approximation, to establish an exact corre- 
spondence between the momentum interaction on the solid constit- 
uent in a multiphase flow, and the Stokes drag, the Faxen force, the 
Saffman lift, and the Ho and Leal lift on a particle in a viscous 
fluid. 


2240 Near-metamagnetism of liquid *He at high pres- 
sure. Bedell, K.S.; Sanchez-Castro, C. (Kamerlingh Onnes 
Laboratorium der Rijksuniversiteit, Nieuwsteeg 18, Postbus 
9506, 2300 RA Leiden, The Netherlands). Physical Review 
Letters; 57: No. 7, 854-857(18 Aug 1986). 

A new magnetic equation of state for liquid *He is derived. 
This is obtained from a model for the polarization dependence of 
the Landau parameters. The parameters of the model are con- 
strained by general thermodynamic relationships and microscopic 
symmetries. It is shown that the nonlinear field splitting of the A 
phase in liquid *He is consistent with this model. We propose that 
liquid *He can be viewed as nearly metamagnetic. 
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2241 NMR in normal ee. coil, 
Bogacz, S.A.; Ketterson, J.B. (Department of Physics and 
Astronomy, Northwestern University, Evanston, Illinois 
60201; Materials Science and Technology Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review Letters; 57: No. 5, 591-594(4 Aug 1986). Contract 
W-31-109-ENG-38. 

A simple technique is proposed for probing the single-parti- 
cle and collective excitations in a Fermi liquid via a standing mag- 
netic surface wave of arbitrary w and fixed k generated by a mean- 
der-line coil. The calculated power absorption spectrum for *He 
displays singularities associated with the 1 = 0 spin-wave mode and 
a Doppler-shifted spin resonance of the single-particle excitations. 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 1167, 2394 


2242 Elementary particle physics and the superconduct- 
ing super collider. Quigg, C.; Schwitters, R.F. (Fermi Na- 
tional Accelerator Lab., Batavia, IL). Science (Washington, 
D.C.); 231: 1522-1527(28 Mar 1986). 

The present status and future prospects of elementary parti- 
cle physics are reviewed, and some of the scientific questions that 
motivate the construction of a major new accelerator complex in 
the US are summarized. 18 references. 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 1348, 1373, 2400 


2243 (BNL—38621) Strange particle production in neu- 
trino-neon charged current interactions. Plano, R.; Baker, 
N.J.; Connolly, P.L.; Kahn, S.A.; Murtagh, M.J.; "Palmer, 
RB; Samios, N.P.; Tanaka, M.; Baltay, C.; Bregman, M. 
(Brookhaven National Lab., Upton, NY (USA); Columbia 
Univ., New York (USA); Rutgers--the State Univ., New 
Brunswick, NJ (USA)). 1986. Contract AC02-76CH00016. 
12p. (CONF-8606201—4). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87001376. 

From Neutrino '86; Sendai, Japan (3 Jun 1986). 

Neutral strange particle production in charged-current 
muon-neutrino interactions have been studied in the Fermilab 15- 
foot neon bubble chamber. Associated production is expected to be 
the major source of strange particles in charged-current neutrino 
interactions. o-neutral and é-minus production by neutrinos was ob- 
served. The dependence on various leptonic and hadronic variables 
is investigated. A fit to single and associated production of s, s/anti- 
s, and c quarks is described based on the number of single and 
double strange particle production events. Inclusive neutral strange 
particle decays (V°) production rates as a fraction of all charged- 
current events are measured and are tabulated. The A/K ratio is 
found to be 0.39 +- 0.04 and the fraction of A coming from o-neu- 
tral is (16 +- 5)%. The single- and double V° production was used 
to determine the associated s anti-s production rate and single s- 
quark production rate. 13 refs., 7 figs., 3 tabs. (LEW) 


2244 (DOE/ER/10699—7) Experimental high energy 
physics using electromagnetic energy calo . Marx, 
M.D. (State Univ. of New York, Stony Brook (USA). Re- 
search Foundation). 1986. Contract AC02-80ER10699. 41p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87001744. 

The major emphasis of the work reported has been on the 
construction of the DO Project for the Fermilab 2 TeV anti p p 
collider (TeV I). DO has three major hardware systems - calori- 
metry, muon and central tracking. In addition, the group is in- 
volved in the Brookhaven neutrino experiment E734. The past year 
has seen publication of precision measurements of sin?@/sub w/ 
from elastic scattering of neutrinos from both electrons and pro- 
tons. This experiment has just concluded its final data run which is 
expected to increase the neutrino-electron sample to 180v/sub p/e 
and 90 anti v/sub p/e events. 


64 PHYSICS | 
6451 Particle Interactions And Properties - Experimental 


2245 (EFI—722(37)-84) Cross section asymmetry of the 
ee ao ee 
fourth resonance regions. Adamyan, F.V.; ——_ 
Galumyan, P.I. (Erevanskij ane Inst. (USSR)). see 
12p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86703914. 

The polirized beam asymmetry for the yn — 7 p reaction 
was measured in the energy range 0.85-1.7 GeV at a-meson c.m. 
angles between 45 deg and 90 deg. The prelim‘nary results are 
compared with existing phenomenological analysis predictions. 11 
refs.; 3 figs.; 1 tab. 


2246 (IAEA-TECDOC—345, pp 148-156) Investiga- 
tions of weak interactions with polarized neutrons. Mostovoy, 
Yu.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Aug 
1985. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The neutron-polarized experiments in beta-decay and nu- 
cleon-nucleon interactions, which have considerably contributed to 
formation and development of the weak-interaction theory, are dis- 
cussed in the present lecture. 20 refs, 9 figs. 


2247 (IC—85/296) Second order hadronic phase transi- 
tion. Celik, T.; Gunduc, Y. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Dec 1985. 7p. NTIS (US 
Sales Only), PC A02/MF AOl. File Number DE86704113. 

We show that dense nuclear matter can go through a second 
order phase transition into a quark plasma phase when the finite ex- 
tensions of hadronic constituents are taken into account. 10 refs, 1 
fig. 


2248 (INIS-SU—360, pp 57-61) Dumnd or Shalon. 
Nikol’skij, S.I.; Tsarev, V.A. 1984. (In Russian). NTIS (US 
Sales Only), PC A04/MF AOl1. File Number DE87780018. 

Kratkie Soobshcheniya po Fizike. (No. 1). 

In Experimental and theoretical physics. Vol. 1. Collection. 

The possibility for cosmic and accelerating neutrino detec- 
tion by the Cherenkov radiation from the extensive air showers, oc- 
curring when neutrino passage through the atmosphere, is dis- 
cussed. Two mechanisms for neutrino beam production as a result 
of 7- and K-meson as well as charm particle decay are considered. 
In both case quite intense Cherenkov radiation occurs in the atmo- 
shere, which can be detected by the apparatus used for cosmic ray 
investigation from the height of 30 km at the square of optical de- 
tectors S > 0.01 m? and from the heights upto 300 km at 3 >= 1 
m2 7 refs.; 1 fig. 


2249 (JINR—D-1-85-433) About the nature of narrow 
structures in effective masses of two protons. Beshliu, C.; Ier- 
usalimov, A.P.; Grigalashvili, N.S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy; Tbilisskij 
Gosudarstvennyj Univ. (USSR). 1985. 8p. Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86704055. 

The nature of firmly set resonance peaks in a two-proton 
system at 1936 and 1965 MeV/c masses having very small widths is 
discussed. The hypothesis of the radioactive decay of new two- 
baryon states, unknown till now, with isotopic spin 1=2 in the state 
of two final protons is considered. 11 refs.; 6 figs. 


2250 (JINR—E-1-84-125) Observation and study of a 
narrow state in a p(1385)K* system. Aleev, A.N.; Arefiev, 
V.A.; Balandin, M.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1984. 13p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703915. 

New data on the observation and study of a narrow reso- 
nance decaying into * (1385)K* have been obtained. The mass of 
the resonance is (1956sub(-6)sup(+8)) MeV/c?, and its width is (14 
+- 12) MeV/c? The resonance is produced in the diffraction disso- 
ciation of neutrons on quasi-free nucleons of carbon nuclei. The 
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slope parameter of the differential cross section in function of reso- 
mance transverse momentum Psub(T)sup(2) is (9.9 +- 3.0) (GeV/ 
c)~2 The cross section times the branching ratio is (0.22 +- 0.04) 
pb per nucleon. The resonance has one of the natural spin-parities: 
5/2*, 7/27 and so on. 20 refs. 


2251 (JINR—R-1-85-388) Helicity polar angular distri- 
bution in the reaction 7p + pea + m7 + nat 338 MeV 
kinetic energy of primary 7~ -mesons. Balandin, M.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1985. 5p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86703916. 

Investigation of 7~ +p — m* +27 +n reaction at 338 +- 12 
MeV kinetic energy of 7 -mesons was made in order to obtain an- 
gular distributions whic characterize the momentum mutual orienta- 
tion of all three secondary particles simultaneously. For this pur- 
pose the mass centre system of secondary particle pairs is used as a 
coordinate system. In these coordinate systems the momentum 
mutual orientation of secondary particles is determined by one 
angle which is named polar helicity angle. In the mass centres of 
am*n- and m~n-systems a great asymmetry of the polar helicity 
angles was observed. In the mass centre of a* a -system angular 
distribution was practically isotropic. The observed asymmetry of 
angular distribution is connected with m7r-interaction in a final 
state. 8 refs.; 2 figs. 


2252 (KEK—84-19) Proceedings of the 10th workshop 
on the mass of the electron neutrino. Yasumi, Shinjiro (ed.). 
(National Lab. for High Energy Physics, Oho, Ibaraki 
(Ja Sw ae 1985. 58p. (In Japanese). (CONF-8407186—). 

S Sales Only), PC A04/MF AOl1. File Number 
DES6704203, 

From 10. workshop on the mass of the electron neutrino; 
Ibaraki, Japan - Jul 1984). 

The meeting on the mass measurement of electron neu- 
trino was held at National Laboratory for High Energy Physics on 
July 26, 1984. At this meeting, following studies were reported and 
discussed: *Dy irradiation for the third preparation of '**Ho; pre- 
treatment of 1Dy203; Chemical separation of Ho and Dy in 183 Ho 
source and their determination; x-ray spectrum determination from 
163Ho by means of the window-less Si(Li) detector; mass measure- 
ment of electron neutrino by means of M shell electron capture of 
163Ho; a comment on the m sub(ve)-PF experiment; determination 
of absorption coefficients in the M shell absorption region of Dy; 
and a report on v84 international conference (Dortmund). 


2253 (SLAC-PUB—4080) First observation of the decay 
ari — e* e e* v and a determination of the form factors F/sub 
V/, F/sub A/ and R. Grab, C. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 1986. Contract AC03- 
76SF00515. 5p. (CONF-860701—22). NTIS, PC A02/MF 
A01. File Number DE87000196. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

e radiative pion decay 7* — ete e*v has been observed 

for the first time with a branching ratio of (3.4 +- 0.5) x 107% 
From the kinematical distribution of 79 events information on the 
form factors was extracted. The vector form factor F/sub V/ was 
found to have the same sign as the pion decay constant f/sub 77/. 
For the axial-vector form factors the following values have been 
measured: y = F/sub A//F/sub V/ = 0.7 +- 0.5 and € = R/F/ 
sub V/ = 2.3 +- 0.6. This value of y agrees well with the small 
positive value of (0.53 +- 0.06) and excludes the large negative 
value obtained in 7* — e* vy experiments. 8 refs. 8 refs. 


2254 (TRI-PP—86-70) Polarised proton-proton brems- 
— Kitching, P.; Hutcheon, D.A.; Michaelian, K.; 
Abe; ; Coombes, CH; Dawson, w. K.; Fielding, H: 
Seg G.; Green, P., Greeniaus, L.G. (TRIUMF, Van- 
couver, British Columbia (Canada); Alberta Univ., Edmon- 
ton (Canada); Saskatchewan Univ., Saskatoon (Canada)). 
ay 1986. 4p. (CONF-860832—4). NTIS (US Sales Only), 
PC A02/MF A01. File Number DE87900049. 
From 11. international conference on few-body systems in 
we and nuclear physics; Tokyo, Japan (24 Aug 1986). 
A proton-proton bremsstrahlung experiment recently carried 
out at TRIUMF with polarized protons gives results which dis- 
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agree with the Soft Photon Approximation and agree with potential 
model calculations. 3 refs., 6 figs. 


2255 Seen nt Se Ce ae 
exchange currents. rae Pa aye egg fuer 
Kernforschung, Rossendorf ag ye Demo- 
cratic Republic)). Oct 1985. asp. Cn . (CONF- 
8504269—1). NTIS (US Sales y), PC A03/MI AOI. File 
Number DE86703912. 
From Winter school on nuclear physics; Hoernitz, German 
D.R. (1 Aa 1985). 
In this lecture an introduction to the theory of the mesonic 
exchange currents is given. Especial attention is payed to the role 
which pions play in nuclear dynamics as a relic of chiral symmetry 
of strong interaction. 


2256 Search for exclusive J-italic/psi production. 
Chiang, I.; Johnson, R.A.; Kwan, B.P.; Kycia, T.F.; Li, 
K.K.; Littenberg, LS.; Wijanco, AR: AM. 
Hogan, G.E.; Licini, J. Cc; and others. (Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review [Sec- 
tion] D: Particles and Fields; 34: No. 5, 1619-1621(1 Sep 
1986). Contract AC02-76ERO1195. 

We have searched for exclusive hadronic J-italic/psi produc- 
tion by looking for narrow resonances in the e-italict e~ mass spec- 
trum of the reaction 7~ p—e* e~ n. No events were observed in the 
region around 3.1 GeV/c-italic?: The cross section for the reaction 
am” p—J/psi n at 13 GeV/c-italic is no more than 103 pb at the 90% 
confidence level. 


2257 Comparison of the particle flow in qq-barg and qq- 
bary events in e*e™ annihilation. Aihara, H.; Alston-Garn- 
jost, M.; oh - R.E.; Barbaro-Galtieri, A.; Barker, A.R.; 
Barnes, A.V ; Barnett, B.A.; Bauer, D.A.; Bengtsson, H. -H.; 
Bintinger, DL. (Lawrence "Berkeley Laboratory, Berkeley, 
California 94720). Physical Review Letters; 57: No. 8, 945- 
948(25 Aug 1986). Contract AC03-76SF00098;AA03- 
76SF00034;A.C02-76ER03330. 

We compare the particle flow in the event plane of three-jet 

qq-barg (quark-antiquark-gluon) events with the particle flow in ra- 
diative annihilation events qq-bary (quark-antiquark-photon) for 
similar kinematic configurations. In the angular region between 
quark and antiquark jet, we find a significant duueine 8 in particle 
density for qq-barg as compared to qq-bary. This effect is predicted 
in QCD as a result of destructive interference between soft-gluon 
radiation from quark, antiquark, and hard gluon. 


2258 Study of the decay tau"—>7~ 7 7* v/sub tau/. 
Schmidke, W.B.; Abrams, G.S.; Matteuzzi, C.; Amidei, D.; 
Baden, A.R.; Barklow, T.; Boyarski, A.M.; cg pe J; lines 
denbach, M.; Burchat, P.R. (Lawrence Berkele 

and ent of Physics, University of California, Beek. Berke- 
ley, ifornia 94720; Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305; Department 
of Physics, Harvard University, Cambridge, Massachusetts 
02138). Physical Review Letters; 57: No. 5, 527-5304 Aug 
1986). Contract AC03-76SF00515; AC03-76SF00098. 

The branching ratios for tau" a" a*v/sub tau/ and 
tau-—>7r~ 17” 7r* (n7r°)v /sub tau/, n2=1, have been measured to be 
0.078 +- 0.005 +- 0.008 and 0.047 +- 0.005 +- 0.008, respectively. 
The total three-prong tau branching ratio is 0.128 +- 0.005 +- 
0.008. Study of the 3a/sup +- /v/sub tau/ decay indicates that the 
three pions are predominantly from a J/sup P/ = 1* state which 
decays through a rho°7/sup +- / intermediate state in a relative s 
wave. The rhoz mass spectrum is suggestive of a resonance. 


2259 Energy dependence of spin effects in p/sub up- 
arrow/+p/sub up-arrow/->p-+p. Court, G.R.; Crabb, D. G. 
Gialas, I. Z.; Krisch, A.D.; Lin, "AM.T:; Ray- 
mond, RS; Raylman, R.R.; Roser, T;; Terwilliger, K 
(Randall Laboratory of Physics, The University of Michi. 
gan, Ann Arbor, Michigan 748109). Physical Review Letters; 
57: No. 5, 507-510(4 Aug 1986). 

We measured the analyzing power A and the spin-spin cor- 
relation parameter A/sub n//sub n/, in large-P/sub perpendicular/? 
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proton-proton elastic scattering, using a polarized-proton target and 
the polarized-proton beam at the Brookhaven Alternating-Gradient 
Synchrotron. We also used our polarimeter to measure A at small 
P/sub perpendicular/? at 13 GeV with good precision and found 
some deviation from the expected 1/P/sub lab/ behavior. At 18.5 
GeV/c we found A/sub n//sub n/ = (-2 +- 16)% at P/sub per- 
pendicular/? = 4.7 (GeV/c)*. Comparison with lower-energy data 
from the Argonne Zero-Gradient Synchrotron shows a sharp and 
surprising energy dependence for A/sub n//sub n/ at large P/sub 
perpendicular/2 
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— ALSO TO CITATION(S) 2123, 2124, 2126, 2257, 2301, 2317, 2382, 


2260 (DOE/ER/40048—12-P6) Weak _ interaction 
matrix elements with staggered fermions. Sharpe, S.R. 
(Washington Univ., Seattle (USA). t. of Physics). Aug 
1986. Contract AC06-81ER40048. 9p. (CONF-860701—24). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000607. 

From 23. international conference on high-energy physics; 
eee «ov USA (16 Jul 1986). 

overview of the results of the Los Alamos Advanced 

Computing Group is given. The theory behind the measurement of 
Weak Interaction Matrix Elements using staggered fermions is pre- 
sented, and contrasted with that for Wilson fermions. This is fol- 
lowed by a preliminary discussion of numerical results on a 12° x 30 
lattice. 10 refs., 4 figs. 


2261 (DOE/ER/40169—3) Parton dynamics in hadronic 
processes. Final technical report. Sukhatme, U.P. (Illinois 
Univ., Chicago (USA). Dept. of Physics). Sep 1986. Con- 
tract FG02-84ER40169. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87001308. 

New physics results were obtained in four main areas. (1) 
Heavy flavor production, diffractive excitations and odderon effects 
were studied within the framework of the dual parton model. (2) 
Large n expansions for potential problems were investigated both in 
the bound state and scattering regimes. In the determination of 
energy eigenvalues, our shifted large N technique surpasses other 
analytic techniques in its accuracy, simplicity and wide range of ap- 
plicability. (3) The property of supersymmetry was exploited to fur- 
ther enhance the convergence of large N expansions. (4) Cosmic 
ray data were re-analysed keeping unitarity bounds in mind. A In?S 
energy dependence for the proton-proton total cross section seems 
to be favored. 


2262 (DOE/ER/40252—1) Theoretical studies of phe- 
nomenological models of nuclear chromodynamic. Progress 
report, January 1-December 31, 1986. Parmentola, J.A. 
(West Virginia Univ., Morgantown ry Sep ae ged 
tract FG05-86ER40252. 7p. NTIS, A02/MF A 
GPO Dep. File Number pe87000636 

During the first year of our research program significant 
progress has been made on the following research problems: (I) in 
developing an improved model of the nucleon and computing both 
static and non-static nucleon observables based upon this model; 
(II) proposing a new approach to computing the baryon spectrum 
in the Skyrme model; (III) in developing a conceptually clear 
method for computing meson-soliton scattering including soliton 
recoil effects which until now has not been solved; and (IV) on re- 
search work on establishing the connection between a relativistic 
and a non-relativistic quantum field theory of bosons through ex- 
plicit calculation. 7 refs. 


(IC—85/299) Spectra and hadronic es of 
light hermaphrodite mesons. Latorre, J.I.; Pascual, P.; 
son, S. (International Centre for Theoretical Physics, Tri 
este (Italy); Barcelona Univ. (Spain). Dept. de Fisica Teor- 
ica). Dec 1985. 45p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86704197. 
We clarify the discrepancies of previous results for the 
masses and decay amplitudes of hermaphrodite mesons obtained 
from QCD sum rules. We study the case of the strange quark 


64 PHYSICS | 
6452 Particle interactions And Properties - Theoretical 


within a light quark expansion formalism. We find that the her- 
maphrodite masses are much higher than the ones of their ordinary 
meson partners. Our values of the set of masses and continuum 
thresholds are compared with some other sum rule results. We ana- 
lyze the hadronic couplings of the isovector 1~* exotic hermaphro- 
dite rho-tilde using a three-point function sum rule evaluated at the 
symmetric Euclidean point. We find that the rho-tilde can be very 
broad and prefers to decay into rhow and K*K. Its most character- 
istic decays are the ones into ay, etamw and eta’. The former and 
the latter are of the order of (3 to 8) MeV. 36 refs, 6 figs, 3 tabs. 


2264 (iC—86/12) On the two-photon width of the 
delta(980). Narison, S. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jan 1986. 17p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86704198. 

We evaluate the two photon width of the delta(980) using 
three-point function sum rules which are able to predict accurately 
the anomalous 7° — yy and non-anomalous delta — etam decay 
rates. The prediction, though smaller than previous results based on 
vector meson dominance, is still higher than the present Crystal 
Ball data. An analysis of the three-point function with one gluon 
exchange cannot support previous successful explanation of the 
data within the four-quark scheme. 28 refs, 3 figs. 


2265 (INIS-SU—326, pp 543) On (1-e) decay probabili- 
ty with account of rest masses and emitted neutrino polariza- 


tion. Gnedov, Yu.A.; Romanov, Yu.I. 1985. (In P porn 


NTIS (US Sales Onl y), PC A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2266 (INS—555) Symmetries in composite models. Ter- 
azawa, Hidezumi. (SEE CODE- 6269600 Tokyo Univ. 
(Japan). Inst. for Nuclear Study). Sep 1985. 6p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704201. 

The origins of various symmetries possessed by elementary 
particles are clarified and their important consequences are present- 
ed in composite models of quarks and leptons. 


2267 (INS—557) Fermion fractionization and supersym- 
metry. Midorikawa, Shoichi. (SEE CODE- 6269600 Tokyo 
Univ. (Japan). Inst. for Nuclear Study). Oct 1985. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704202. 

Fractional fermion numbers induced on solitons are investi- 
gated by using the canonical quantization procedure. Especially, 
charge conjugation operator is constructed in terms of creation and 
annihilation operators. We also discuss a “hidden” supersymmetry 
in the 3 + 1 dimensional monopole-fermion system. 


2268 (iITP—85-70-E) Temperature induced phase transi- 
tions and stable vacuum for electroweak interactions in mag- 
netic field. Reznikov, Yu.Yu.; Skalozub, V.V. (AN Ukrains- 
koj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1985. 28p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86703900. 

In the electroweak interactions theory the temperature in- 
duced phase transitions in a magnetic field H being defined from 
the numerical investigations of the one-loop thermodynamical po- 
tential have been considered. A new vacuum phase conditioned by 
the action of both field H and temperature T is found. All the pos- 
sible vacuum structures, being stale at H, T not equal to 0, are dis- 
cribed and it is shown that the character of both phase transition 
and structure appeared in vacuum are uniquely defined by the ratio 
VK=m/ the Higgs and the W-boson masses. 32 refs.; 4 figs. 


2269 (ITP—85-127-E) Hadronic total cross-sections: 
separation of pomeron and proper reggeon components. Ko- 
bylinskij, N.A.; Kosenko, A.I.; Martynov, E.S.; Timokhin, 
V.V. (AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj 
Fiziki). 1985. 21p. NTIS (US Sales Only), PC A02/MF 
A01. File Hener ‘DE86703903. 

All the data on nucleon-nucleon and meson-nucleon total 
cross sections are analyzed to distinguish the contributions of rho, 
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As and  reggeons and to separate the two vacuum components - 
the pomeron and the f-reggeon ones. The ranges of the f-reggeon 
parameters when the pomeron shape varies over a wide region are 
determined. It is established that the f-reggeon intercept is much 
higher than was previously thought. 17 refs.; 8 figs.; 1 tab. 


2270 (TP—85-131-E) Bound q anti q and qqq systems 
with light quarks within the framework of Salpeter equations. 
Archvadze, A.G.; Chachkhunashvili, M.Sh.; Kopaleishvili, 
TI. (AN Ukrainskoj SSR, Kiev. Inst. ’ Teoreticheskoj 
Fiziki). 1985. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704199. 

Salpeter equations are suggested to be used for the descrip- 
tion of bound q anti q and qqq systems. The kernel of these equa- 
tions is assumed to correspond to the quark pair forces with spin 
structure for both the one-gluon exchange part and the confinement 
part of the qq-interaction. The partial wave expansion is carried out 
and the systems of equations for the radial function with given total 
(J), spin (S) and orbital (L) angular momenta are derived. The 
states of bound q anti q system with respect to total angular mo- 
mentum (J), space parity and C-parity are classified. 17 refs. 





2271 (JINR—E-1-84-368) About the possibility of ap- 

parent measuring the electric and magnetic polarizabilities of 
aeomed pion. Bilenky, M.S.; Gal’perin, A.S.; Micel’macher, 
G.V.; Ol'shevski, A.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems; Moskovskij 
Fiziko-Tekhnicheskij Inst. (USSR); AN Uzbekskoj SSR, 
Tashkent. Inst. Yadernoj Fiziki). 1984. 8p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86703905. 

Submitted to the journal Nucl. Phys. B. 

The possibility of measuring the magnetic polarizability to- 
gether with the sum of electric and magnetic polarizabilities of the 
charged pion in radiative scattering of the pion in the Coulomb 
field of the nucleous is considered. Such an experiment would 
allow one to determine the electric and magnetic polarizabilities of 
the pion independently. 16 refs.; 5 figs. 


2272 (JINR—E-2-85-312) Structure functions of pion 
and nucleon determined from high mass muon pair produc- 
tion. Betev, B.; Bourilkov, D.; Mavrodiev, S.Cht. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics; oe. Akademiya na Naukite, Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 1985. 
Tp. NTIS (US Sales Only), PC A02/MF A011. File Number 
DE86703913. 

Structure functions of quark distribution in nucleon and pion 
are estimated from the shape of double differential cross section 
measured in the proton-platinum reaction at 400 GeV/c and in the 
negative pion-tungsten reaction at 194 GeV/c. 11 refs.; 3 tabs. 


pod (JINR—E-2-85-341) Comments on the electromag- 

netic properties of Majorana fermions. Radescu, E.E. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1985. 7p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86703901. 

It is proved that CPT-invariance alone requires the electro- 
magnetic structure of spin J Majorana particle (J-half-integral) to 
consist at most of toroidal multiple moments and distributions with 
the multipolarity order L=1, 2,...., 2J; all other usual electric and 
magnetic multipole characteristics are forbidden. In the spin J=3/2 
case the covariant form of the electromagnetic vertex is obtained in 
terms of dipole, quadrupole and octupole toroidal form factors. It is 
suggested that under certain circumstances Majorana fermions with 
non-vanishing toroidal multipole moments might give Cherenkov 
or transition radiation. 6 refs. 


2274 (JINR—E-4-85-612) Charge symmetry breaking 
effects from phase shift analysis of elastic 7 sup(+-) ‘He 
scattering. Khankhasayev, M.Kh.; Nichitiu, F.; Sapozhni- 
kov, M.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 6p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704200. 

Submitted to the journal Phys. Lett. . 

A phase shift analysis of elastic a**-He scattering at 20-160 
MeV energies was performed to determine pure hadronic phase 











shifts. No statistically significant difference between the hadronic 
phase shifts deduced from a7* *He and w~ ‘He scattering was ob- 
served. The results are also presented on a simultaneous phase shift 
analysis of both 7* and 7~ ‘He scattering with account of external 
Coulomb corrections. A good description of the angular asymmetry 
parameter A(Theta) is obtained. 20 refs.; 2 figs.; 1 tab. 


2275 (JINR—R-2-84-704) Problem of radial excitations 
of light mesons. Strong decays. Govorkov, A.B. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1984. 23p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOI. File Number DE86703908. 

Strong decays of the ground and radial-excited (L=0) states 
of light mesons are calculated within a relativized version of the 
model of spontaneous production of a q anti q-pair from vacuum. 
The Miku-Karlits-Kislinger-Le Gaonance etc model given the rea- 
sonable description of strong decays of meson resonances. The rela- 
tivized model based on the Lorents-compression of wave functions 
of producting mesons represents better agreement with an experi- 
ment, as exists in the case of K*(892) —> Ksub(7) decay, for exam- 
ple. 16 refs. 






2276 (JINR—R-2-85-434) yore PF multi-particle 
and inclusive processes on the basis of three-dimensional 
theory-field formalism. Sisakyan, A.N.; Skachkov, N.B. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1985. 18p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86703910. 

Submitted to the 20. Session of Scientific Council Section of 
JINR on theoretical physics, Dubna, 1984. 

A review is given of works of the Dubna theoreticians on 
the description of multi-particle and inclusive reactions on the basis 
of the composite quark model and three-dimensional quasi-potential 
equations derived in the framework of quantum field theory. The 
problem of description of particle structure on the basis of QCD 
and the theory of bound states are discussed. 45 refs.; 4 figs. 


2277 (JINR—R-2-85-603) On the angular distribution of 


momentum difference ical Podgo ij 
M.L; Cheplakov, A.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1985. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0l. File 
Number DE86703911. 

The angular distribution of momentum difference of identical 
particles is considered. Within the interference peak, the angular 
distribution, as obtained, depends on the shape of pion generation 
range. 4 refs.; 2 figs. 


2278 (LBL—22074) Does the photino decay. Hall, L.J. 
(Lawrence Berkeley Lab., CA (USA)). 29 Aug 1986. Con- 
tract AC03-76SF00098. 13p. (CONF-860720—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000924. 
From Quarks and : theoretical w on cosmol- 

ogy and le ph Berkeley, CA, USA (28 Jul 19 

” The stabil epee s Berkeley, CA, USA (2 happens aspect 
of many peered dot ve for supersymmetry and of supersym- 
metric dark matter candidates. It is shown that R parity may occur 
in operators of dimension four or less as an accidental consequence 
of an exact Z/sub N/ symmetry. In this case the lightest super- 
partner can decay via higher dimension operators. The lifetime de- 
pends on the scale of the new physics responsible for the non-ren- 
ormalizable operators; it could be anywhere in the region 10~° sec- 
onds to 10*” seconds. Explicit examples are given. 12 refs. 


(TRI-PP—86-60) Lepton flavor conservation tests 
with muons, ay Vi M. (TRIUMF, Vancouver, British Co- 
lumbia (Canada); Virginia Polytechnic Inst. and State Univ., 
Blacksburg” (U TURAY) Jul 1986. 10p. (CONF-8606201—5). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87900042. 

From Neutrino '86; Sendai, Japan (3 Jun 1986). 

Some results are reviewed of work on lepton flavor noncon- 
serving processes. Models are briefly reviewed that have additional 
lepton generation with a heavy neutrino or exotic particles without 
additional leptons. Experimental results for muon reactions that do 








not conserve lepton number are also summarized. Experiments have 
been done at the meson factories at LAMPF, SIN, and TRIUMF. 
25 refs., 15 figs. (LEW) 


Energy dependence of polarization effects in exclu- 
Ralston, J.P.; Pire, B. (Department of 
Physics and Astronomy, University of Kansas, Lawrence, 
Kansas 66045). Physical Review Letters; 57: No. 18, 2330- 
ee 3 Nov 1986). 
A Comment on the Letter by G. R. Farrar, Phys. Rev. Lett. 
56, 1643 (1986). 


2281 Have quasinuclear NN-bar bound states been dis- 
covered?, Dover, C.B. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review Letters; 57: No. 
10, 1207-1210(8 Sep 1986). Contract AC02-76CH00016. 

It is suggested that a broad structure X°(1480) recently ob- 
served in the reaction p-barn—2~ X°-»3m- 2a* may be interpreta- 
ble in terms of an unstable quasinuclear bound state of the (com- 
plex) nucleon-antinucleon (NN-bar) potential. The observed mass, 
production ratio, and preference for the X°->rho°rho® 


rather than m*m™ decay mode are consistent with a quantum- 
number assignment J/sup P//sup C/(I/sup G/) = 2/sup + +/(0*). 

for finding the lower-lying 0/sup + +/(0*) and 1/sup --/ 
(O-) members of the expected natural-parity quasinuclear band are 
discussed. 


2262 Electroweak form factors of the Skyrmion, Braa- 
ten, E.; Sze-Man Tse; Willcox, C. (Department of Physics 
and Astronomy, Northwestern University, Evanston, Illi- 
nois 60201). Physical Review [Section] D: Particles and Fields; 
34: No. 5, 1482-1492(1 Sep 1986). 

The electroweak form factors of baryons are studied in the 
semiclassical approximation to the Skyrme model. General expres- 
sions for the form factors are given for arbitrary choices of the 
Skyrme-model Lagrangian. They are applied to the original two- 
parameter Skyrme model to compute the electric, magnetic, and 
axial-vector form factors of the nucleon and the electromagnetic 
nucleon-A transition form factors. The dependence of the form fac- 
tors on the momentum transfer is compared with phenomenological 
dipole parametrizations. 


Prospects for supersymmetry at the Fermilab col- 
lider. Baer, H.; Berger, E.L. (High Energy Physics Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] D: Particles and Fields; 34: 
No. 5, 1361-1367(1 Sep 1986). Contract W-31-109-ENG-38. 
We compute cross sections for production of pairs of strong- 
ly interacting supersymmetric (SUSY) particles in p-italicp-bar col- 
lisions as a function of collider energy. For a scalar-quark or gluino 
mass of 80 GeV, we find that the ratio of the SUSY cross section 
to the standard-model background increases by a factor of about 10 
when Vs-italic is increased from 630 to 1600 GeV. If decays to 
photinos are dominant, we show that in the first 2 years of running, 
experiments at the Fermilab Tevatron collider should be sensitive 
to gluino (scalar-quark) masses up to at least m-italic/sub g-italic- 
tilde/ = 150 GeV (m-italic/sub q-italic-tilde/ = 120 GeV). We 
show characteristic missing-p-italic/sub T-italic/ distributions ex- 
pected if SUSY particles with such masses are produced. For 
SUSY particles of large mass, we stress the importance of scalar- 
quark and gluino decays to W-italic and Z-italic gauginos. 


2284 Framework for composite vector bosons: The 
stable-particle case. Hammer, C.L.; Slaven, D.H.; Su, J.; 
Young, B. (Ames Laboratory and ‘Department of. Physics, 
Iowa State University, Ames, Iowa 50011). Physical Review 
[Section] D: Particles and Fields; 34: No. 5, 1517-1529(1 Sep 
1986). Contract W-7405-ENG-82. 

We propose a framework to investigate the internal structure 
of vector bosons like the Z-italic®, assuming that they are composed 
of elementary constituents, e.g., a preon-antipreon pair. Depending 
on how the constituents of a vector boson interact with the exter- 
nal particles, the functions which characterize the composite nature 
of the vector boson have different kinematic dependence. We 
present a formulation of the propagator of a composite vector 
boson which is assumed to be stable under the preon interactions. 
Phenomenological implications are briefly discussed. 
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2285 Tests for the mechanism of hadronic decays of 
heavy quarkonia. Karl, G.; Tuan, S. (Department of Physics 
and Astronomy, University of Hawaii at Manoa, Honolulu, 
Hawaii 96822). Physical Review [Section] D: Particles and 
Fields; 34: No. 5, 1629-1630(1 Sep 1986). 

We discuss tests of the sequential-pair-creation mechanism in 
the decays of heavy quarkonia into three light mesons. 


Dynamical source of mass splitting in an SU(3) bag 
poe a J.A. (Physics Division, Argonne National 
Laboratory, Argonne, Illinois 60439-4843). Physical Review 
[Section] D: Particles and Fields; 34: No. 5, 1499-1508(1 Sep 
1986). Contract W-31-109-ENG-38. 

The cloudy bag model of baryons is extended to include 
coupling to the kaons according to SU(3)/sub L-italic/xSU(3)/sub 
R-italic/ symmetry. The breaking of chiral symmetry is imposed 
solely by allowing the pseudoscalar mesons to acquire their physi- 
cal masses. The bare masses of the up, down, and strange quarks 
are therefore taken to be degenerate. Assuming that a single set of 
bag parameters describes both tne baryon octet and decimet, self- 
energy corrections to the baryon masses are calculated to the level 
of virtual states containing two mesons (7, K-italic, and K-bar). 
The four model parameters are fixed by fitting the N-italicN-italicw 
coupling constant, N-italic mass, A mass, and wN-italic scattering 
phase shifts in the P-italic/sub 33/ channel. These parameters give 
an excellent prediction for the baryon masses in the {8} and {10}. 
A consistent picture is thereby obtained in which the mass splitting 
between baryon isomultiplets arises exclusively from mesonic self- 
energy corrections, while the u-italic, d-italic, and s-italic quarks are 
degenerate in mass. 


2287 Size and shape of the interacting Skyrmion. Oka, 
M.; Liu, K.F.; Yu, H. (Center for Theoretical Physics, Lab- 
oratory for Nuclear Science and Department of Physics, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139 and Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19104). Physical 
Review [Section] D: Porticles and Fields; 34: No. 5, 1575- 
1580(1 Sep 1986). 

The size and shape of a Skyrmion in the two-interacting- 
Skyrmion system is studied in the static approximation. The mono- 
pole deformation of each chiral field is studied variationally. The 
static potential and the baryon density distribution are obtained. At 
small separation, the interacting-Skyrmion size is greater than that 
of a free Skyrmion due to the presence of a halo in the baryon den- 
sity. For medium and large separation (R-italic=0.7—2 fm), a re- 
duction of the size and a negative quadrupole moment are found 
for the interacting Skyrmion. This is caused by the characteristic 
short-range repulsion. A comparison with other approaches is 
made. 


2288 Six-quark resonance structures in nucleon-nucleon 
scattering. LaFrance, P.; Lomon, E.L. (Center for Theoreti- 
cal Physics, Laboratory for Nuclear Science and ot maa 
ment of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Physical Review [Section] 
D: Particles and Fields; 34: No. 5, 1341-1350(1 Sep 1986). 
The effects of short-range QCD models on two-hadron reac- 
tions are quantitatively predictable using R-italic-matrix theory. In- 
elastic resonances are predicted in the two-nucleon S-italic-state 
channels. The positions and magnitudes of these resonances are 
model sensitive but their widths, energy splitting, and inelastic 
modes are characteristic of the six-quark states (dibaryons). With a 
coupled-channel model for the two-baryon long-range wave func- 
tion, the MIT bag model is found to be inconsistent with known 
phase shifts, but the cloudy bag model is consistent and predicts re- 
sonances near 2.7 GeV/c-italic? mass. The observables have been 
calculated for p-italicp-italic and n-italicp-italic scattering with rea- 
sonable assumptions about the background phases, and several are 
shown to have excitation function structures that are detectable. 
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2289 Isobar-width effects in the coupling of nucleon to 
isobar channels. Gonza-acute-accentlez, P.; Lomon, E.L. 
(Center for Theoretical Physics, Laboratory for Nuclear 
Science and Department of Physics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Physical 
Review [Section] D: Particles and Fields; 34: No. 5, 1351- 
1360(1 Sep 1986). 

The investigation of the effects of isobar coupling to two-nu- 
cleon channels has been extended to include additional physical fea- 
tures. A new code discretizes the mass distribution of the isobar 
widths and treats each mass as a separate channel. This allows the 
treatment of width in the presence of coupling by transition poten- 
tials, in addition to the previously permitted boundary coupling. It 
also produces the S-italic-matrix components required to describe 
the many-body final-state distributions. When indicated by the one- 
pion-exchange coupling strength new isobar channels are included. 
The new results for nucleon-nucleon scattering fit the data better, 
starting from more realistic models. The observed ‘D2 and °Fs 
structures are well understood as coupled-channel effects, without 
exotic-quark contributions. The existence of a structure in the *Po 
channel depends on the amount of inelasticity, which differs among 
the phase shift solutions. The energy dependence seen in recent 
analyses, of the *P2 phase shift near T-italic/sub L-italic/ = 800 
MeV, is shown to be a consequence of the isobar channel coupling. 
Improved models obtained for the +S) and *S,-*D, channels are 
being developed. They are important to accurately extrapolate 
those phases to higher energies where six-quark effects are expect- 
ed. 


2290 B—KI*I and other rare B-meson decays. Desh- 
pande, N.G.; Eilam, G.; Soni, A.; Kane, G.L. (Physics De- 
partment, University of California, Los Angeles, California 
90024). Physical Review Letters; 57: No. 9, 1106-1109(1 Sep 
1986). 


We calculate the rate and the CP-nonconservation asymme- 
try for the rare decay B-KI*I- (1 = e or p). In the standard 
model with three generations we find the branching ratio to be of 
the order of 10/sup -6/, and the CP-nonconservation asymmetry at 
most about 1%. The decay proceeds via the flavor-changing loop 
structure of the standard model, and unlike K->7re* e~ suffers few 
uncertainties and can therefore be used as a probe of new physics. 
We also comment on other rare decay modes of the B meson. 


2291 WW production from pp collisions. Dicus, D.A.; 
Vega, R. (Center for Particle Theory, University of Texas, 
Austin, Texas 78712). Physical Review Letters; 57: No. 9, 
1110-1112(1 Sep 1986). 

We calculate the invariant-mass_ distribution for 
pp—>W* W- +X without using the effective-W approximation. 


2292 Trajectories of strings with rigidity. Curtright, 
T.L.; Ghandour, G.I; Thorn, C.B.; Zachos, C.K. (Depart- 
ment of Physics, University of Florida, Gainesville, Florida 
1986). Physical Review Letters; 57: No. 7, 799-802(18 Aug 
Classical solutions of elastic strings (i.e., strings with actions 
which depend on the extrinsic curvature of the world sheet) and 
studied to determine Regge trajectories. For open strings, our clas- 
sical solutions are identical to those for the conventional Nambu- 
Goto action. However, for closed strings, new solutions give non- 
linear trajectories that include finite-energy, static configurations. 


2293 Observable physics from superstring exotic parti- 
cles: Small Dirac neutrino masses. Masiero, A.; Nanopoulos, 
D.V.; Sanda, A.I. (New York University, New York, New 
York 10003). Physical Review Letters; 57: No. 6, 663-666(11 
Aug 1986). 

Certain superstring theories contain new exotic particles and 
couplings active at low energies. We show that they offer a solu- 
tion to a long-standing problem simultaneously having naturally 
small Dirac neutrino masses and vanishing Majorana masses. It is 
therefore consistent with (a) a lack of observation of neutrinoless 
double 8 decay, (b) a possible evidence for nonvanishing neutrino 


mass, and (c) a recently proposed solution to the solar neutrino 
problem. 
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2204 Interactions of ultrahigh-energy neutrinos. Quigg, 
C.; —_ M.H.; Walker, T.P. (Fermi National Accelerator 
Labora’ ry, Ba atavia, Illinois 60510). Physical Review Letters; 
57: No. 7 FATT Aug 1986). 

Cross sections for the charged-current interactions of ultra- 
high-energy neutrinos with nucleons are evaluated in light of recent 
improvements in our knowledge of nucleon structure functions. For 
10/sup 19/-eV neutrinos, the cross section is an order of magnitude 
larger than the values traditionally used in astrophysical calcula- 
tions. Some consequences for event rates from generic astrophysical 
neutrino sources are noted. 


How chiral solitons relate K-barN and 7N scatter- 
rm Karliner, M. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Physical Review 
Letters; 57: No. 5, 523-526(4 Aug 1986). Contract AC03- 
76SF00515. 

Large-N arguments suggest that baryons correspond to soli- 
ton solutions of the optimal low-energy Lagrangean of QCD. Such 
solitons are characterized by a hedgehog symmetry which mixes 
isospin and space rotations. We show that this symmetry implies 
linear relations between experimental K-barN and 7N elastic par- 
tial-wave scattering amplitudes. At least in one case these linear re- 
lations are satisfied with an extremely high accuracy. 


2296 Has an isotensor meson been seen in p anti p — 
a/sup +/-/X/sup +/-/?. Dover, C.B. (Institut de Physique 
Nucleaire, Orsay, France). Physics Letters [Section] B; 146B: 
No. 1-2, 103-107(4 Oct 1984). Contract AC02-76CH00016. 

The authors suggest that the narrow meson X recently ob- 
served in the p anti p — w/sup +/-/X/sup +/- reaction may have 
quantum numbers Jz/sup C/(I/sup G/) = 1*~ (27). Other reac- 
tions which test this isotensor assignment are discussed. 23 refer- 
ences, 1 figure, 1 table. 
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REFER ALSO TO CITATION(S) 2283, 2290, 2371, 2376, 2384, 2388 


2297 (INIS-SU—343, pp 414-420) High symmetries and 
conservation laws. Vinogradov, A.M. (Moskovskij Gosu- 
darstvennyj Univ., USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AOl1. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Construction of the theory of “higher” symmetries for arbi- 
trary systems of nonlinear partial differential equations (NDE) is 
discussed. Its application to analysis of basic equations of mathemat- 
ical physics is discussed. A general and effective way to calculate 
all conservation laws for concrete systems of differential equations 
is suggested. 


2298 (INIS-SU—343, pp 421-428) On new symmetries 
and conservation laws for an electromagnetic field. Nikitin, 
A.G.; Vladimirov, V.A.; Fushchich, V.I. (AN Ukrainskoj 
SSR, Kiev. Inst. Matematiki). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of existence of an additional symmetry, besides 
relativistic and conformal invariance, is considered for the Maxwell 
equations, because the symmetry with respect to the proper con- 
formal transformations doesn’t lead to new conservation laws. 
Equations for an electromagnetic field are shown to possess a 
hidden non-Lie symmetry, from which the existence of new (non- 
classical) integrals of motion follows. The non-Lie symmetry of 
equations of motion can be used to describe polarized properties of 
the electromagnetic field. 
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2299 (INIS-SU—343, pp 431-439) Determination of the 

group symmetry of differential equations. Kotel’nikov, — 
(Gomudarstvenny} Komitet po Ispol’zovaniyu a) 1983 
nergii SSSR, Moscow. Inst. —— Ehnergii). 1983. 
Russian). NTIS (US Sales Only), PC rove A0l. Fie 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Various determinations of the group symmetry of differential 
equations are suggested. One and the same group - the group of 
special conformal transformations - is shown to be simultaneously 
the group of symmetry of the D’Alambert equation and not to be 
its group of symmetry. The way out from this position lies in real- 
ization of symmetry in a broader sense. 


Weinberg C-italicP-italic-violation model revisited. 
ent, Brandeis University, Wal- 
54). Ph 1 Review [Section] D: 
Particles and Fields; 34: No. 5, 1397-1403(1 Sep 1986). 

Chiral properties of the weak amplitudes in the Weinberg 
model of C-italicP-italic violation are carefully treated. The C-ita- 
licP-italic-odd K-italic-+2a amplitude is chiral-symmetry nonlinear- 
realization dependent, and so is the soft-pion relation. This realiza- 
tion dependence is canceled by the pole contribution arising from 
the combination of a strong K-italicw vertex and a K-italic-vacuum 
tadpole, so that to lowest order in chiral symmetry the physical K- 
italic-++27 amplitude is chiral-model independent. The vacuum-in- 
sertion method is valid only in a particular realization scheme. Var- 
ious C-iialicP-italic-violating effects are then reexamined in this 
model. When the eta-eta’ mixing is taken into account, ¢’/eroughly- 
equal-0.007 is obtained. The electric dipole moment of a neutron 
due to neutral-Higgs-boson exchange and the current experimental 
limit are used to set an upper bound for neutral-Hi 
mixing. Finally, C-italicP-italic violation in K-italic-+>3m decays is 
discussed. 


2301 Anomalous magnetic moment of electron and con- 
straint on composite weak-interaction bosons. Sinha, R. (Uni- 
versity of Rochester, Department of Physics and Astrono- 
my, Rochester, New York 14627). Physical Review [Section] 
D: Particles and Fields; 34: No. 5, 1509°1516(1 Sep 1986). 

We examine the possibility of the existence of composite 
weak-interaction bosons. Constraints from the anomalous magnetic 
moment of the electron are used to determine upper limits on the 
couplings of the bosons, an entire spectrum of which may exist in 
the composite model. It is found that the coupling of a singlet or 
triplet pseudoscalar to leptons is very small. This explains the V- 
italic,A-italic nature of weak interactions. It is assumed that com- 
posite bosons have a structure similar to mesons where the constitu- 
ents are preons instead of quarks. The present experimental status, 
although in perfect agreement with the standard model, does not 
rule out composite bosons. We consider the possible signals for 
compositeness, including the anomalous e-italict e~ y events. 


2302 Survey of a new class of models of C-italicP-italic 
violation. Barr, S.M. (Department of Physics, Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] D: Particles and Fields; 34: No. 5, 1567- 
1574(1 Sep 1986). Contract AC02-76CH00016. 

We survey a new class of models of C-italicP-italic violation 
with no strong C-italicP-italic problem. We show that there exists a 
large variety of models in this class. If there are no exotic low-mass 
quarks or leptons then these models predict the existence of light, 
color-nonsinglet scalar fields. These scalars have striking experi- 
mental consequences including K-italic—>pe-italic and p—3e-italic. 
We show that in some of these models the sign of cosmological 
baryon asymmetry can be related to a measurable parameter. We 
exhibit a model involving mirror fermions in which there are no 
light, colored scalars. 


2303 Low bound on absolute value of epsilon’/epsilon. 
Gilman, F.J.; Hagelin, J.S. (Stanford Univ., CA). Physics 
Letters [Section] B; 126B: No. 1-2, 111- 116(23 Jun 1983). 
Contract AC03-76SF00515. 

In the Kobayashi-Maskawa (K-M) model, a lower bound on 
the CP violating product s2c2%3s/sub 5/ follows from the imaginary 
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part of the short-distance K°-K° mixing amplitude together with a 
conservative upper bound on the short-distance contribution to K/ 
sub L/ — pp. This leads to a lower bound on absolute value of 
epsilon’/epsilon in terms of a matrix element of a single (V - A) x 
(V + A) type operator. Familiar current algebra and bag model es- 
timates for this matrix element give absolute value of epsilon’/epsi- 
lon > 2 x 10-* The authors also observe that the experimental 
upper bound on the branching ratio for the b-quark into u-quarks 
fixes the sign of s2C2838/sub 5/ and epsilon’/epsilon both to be posi- 
tive. Allowances for QCD corrections and long distance effects are 
included throughout their analysis. 20 references, 3 figures. 


6454 Field Theory 


~ ALSO TO CITATION(S) 2122, 2257, 2282, 2287, 2288, 2295, 2476, 


(DOE/ER/01545—378) Fermion masses from su- 

ao Tanaka, K. (Ohio State Univ., Columbus (USA). 

t. of Physics). 26 May 1986. Contract ACO02- 

76ERO1545. the (CONF-8605200—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000223. 

From 9. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (26 May 1986). 

It is assumed that the Es gauge group of the E, x Ez hetero- 
tic superstring can be broken into SO(10) x SU(4). The mass rela- 
tions among fermions m/sub u//m/sub d/ = m/sub c//m/sub s/ 
= m/sub t//m/sub b/ and m/sub v e//m/sub e/ = m/sub v mu// 
m/sub p,/ = m/sub v tau//m/sub tau/ are discussed. 18 refs. 


2305 (DOE/ER/40048—08-P6) Nonabelian bosoniza- 
tion, triality and superstring theory. Nepomechie, R.I. 
(Washington Univ., Seattle (USA). Dept. of Physics). Jun 
1986. Contract AC06-81ER40048. 10p. NTIS, PC A02/MF 


A01; GPO Dep. File Number DE87000606 

Nonabelian bosonization and the triality property of so(8) 
are used to demonstrate in a simple way the equivalence of the old 
Neveu-Schwarz-Ramond superstring formalism, and the new 
Green-Schwarz formalism. In particular, the relationship between 
these two formalisms is made explicit. 12 refs. 


2306 (iC—85/95) Hyperbolic manifolds as vacuum solu- 
tions in Kaluza-Klein theories. Aref'eva, I.Ya.; Volovich, 
I.V. (International Centre for Theoretical Physics, Trieste 
(Italy); AN SSSR, Moscow. Matematicheskij Inst.). Aug 
1985. 18p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86704118. 

The relevance of compact hyperbolic manifolds in the con- 
text of Kaluza-Klein theories is discussed. Examples of spontaneous 
compactification on hyperbolic manifolds including d dimensional 
(d>=8) Einstein-Yang-Mills gravity and 11-dimensional supergra- 
vity are considered. Some mathematical facts about hyperbolic 
manifolds essential for the physical content of the theory are briefly 
summarized. Non-linear o-models based on hyperbolic manifolds 
are discussed. 27 refs, 8 figs. 


2307 (IC—85/146) Irreducible finite-dimensional repre- 
sentations of the Lie superalgebra sl(1,2) in a Gel’fand-Zetlin 
basis. Kamupingene, A.H.; Palev, T.D. (International 
Centre for Theoretical Physics, Trieste (Italy); Bylgarska 
Akademiya na Naukite, Sofia. Inst. za Yadrena Izsledvaniya 
i Yadrena Energetika). Aug 1985. 22p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86704097. 

Compact expressions for all (typical and non-typical) finite- 
dimensional irreducible representations of the special linear Lie su- 
peralgebra sl(1,2) are written down in a basis, which is a natural 
generalization of the known results in the Lie algebra theory basis 
of Gel’fand-Zetlin. 9 refs. 


2308 (IC—85/160) Theta-structure in string theories - 1: 
bosonic strings. Li Miao. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Sep 1985. 8p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86704098. 
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We explored the theta-structures in bosonic string theories 
which are similar to those in gauge field theories. The theta-struc- 
ture of string is due to the multiply connected spatial compact sub- 
space of space-time. The work of this paper shows that there is an 
energy band E(theta) in the string theory and one may move the 
tachyon out in theory by choosing some proper theta parameters. 5 
refs. 





























2309 (IC—85/161) Theta-structure in string theories - 2: 
superstrings. Li Miao. (International Centre for Theoretical 
Physics, Trieste (Italy)). 1985. 8p. NTIS (US Sales 
Only), PC A02/MF A0O1. Fiie Number DE86704099. 

This paper is the continuation of a previous paper in which 
the theta-structure of bosonic strings was discussed. In this paper 
we pointed out that the SUSYs are broken both in open strings and 
closed strings by introducing non-zero parameters theta. The con- 
clusion is that the compact subspace of space-time must not be mul- 
tiply connected unless the positive energy of ground state is regu- 
larized to be zero. 4 refs. 




































































2310 (IC—85/228) Critical current in the Integral 
Quantum Hall Effect. Kostadinov, I.Z. (International Centre 
for Theoretical Physics, Trieste (Italy)). Nov 1985. 13p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86704100. 

A multiparticle theory of the Integral Quantum Hall Effect 
(IQHE) was constructed operating with pairs wave function as an 
order parameter. The IQHE is described with bosonic macroscopic 
states while the fractional QHE with fermionic ones. The calcula- 
tion of the critical current and Hall conductivity temperature de- 
pendence is presented. 23 refs, 2 figs. 


















































2311 (IC—85/229) Quantum Hall Effect: proposed 
multi-electron tunneling experiment. Kostadinov, I.Z. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Nov 1985. 6p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86704101. 

Here we propose a tunneling experiment for the fractional 
and Integral Quantum Hall Effect. It may demonstrate multi-elec- 
tron tunneling and may provide information about the nature of the 
macroscopic quantum states of 2D electronic liquid or solid. 13 
refs, 2 figs. 





















































2312 (IC—85/232) Quantized fields and operators on a 
partial inner product space. Shabani, J. (International Centre 
for Theoretical Physics, Trieste (Italy)). Nov 1985. 7p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86704102. 

We investigate the connection between the space OpV of all 
operators on a partial inner product space V and the weak sequen- 
tial completion of the * algebra L* (Vsup(no.)) of all operators X 
such that Vsup(no.) is contained in D(X) intersection D(X*) and 
both X and its adjoint X* leave Vsup(no.) invariant. This connec- 
tion gives a mathematical description of quantized fields in terms of 
elements of OpV. 10 refs. 
































2313 (IC—85/238) Field theory of localization and su- 
perconductivity. Kostadinov, I.Z. (International Centre for 
Theoretical Physics, Trieste (Italy)). Nov 1985. 8p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704103. 

A field theory of both localization and superconductivity is 
constructed by introducing a new matrix field describing the super- 
conductivity. 11 refs. 


2314 (iC—85/272) QCD-based relativistic Hartree-Fock 
calculations for identical quarks. Dey, J.; Dey, M.; Le Tour- 
neux, J. (International Centre for Theoretical Physics, Tri- 
este (Italy); Montreal Univ., Quebec (Canada). Lab. de Phy- 
sique Nucleaire). Dec 1985. 32p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE86704105. 

As was first pointed out by Witten, large number of colours 
(Nsub(c)) leads to a simplification in the theory of baryon masses in 
that the quarks may be assumed to move in a mean field which can 
be found self-consistently. The interquark potential in such a de- 
scription can be borrowed from the meson sector phenomenology 











ERA-12/1/ 326 


in the absence of an accurate evaluation of it from large Nsub(c) 
quantum chromodynamics (QCD). We have carried out this pro- 
gram with such a potential due to Richardson, used often by work- 
ers in the meson sector. This potential has the advantage of incor- 
porating the two main features of QCD, namely confinement and 
asymptotic freedom. In view of the small number of parameters in- 
volved, the results agree surprisingly well with experiment for the 
case of three identical quarks. 20 refs, 5 figs, 4 tabs. 


2315 (IC—85/273) On inflation in the heterotic su- 

model. Maeda, K.; Pollock, M.D. (International 
Centre for Theoretical Physics, Trieste (Italy); International 
School of Advanced Studies, Trieste (Italy)). Nov 1985. 
13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704106. 

We consider the possibility of achieving inflation in the field- 
theory limit of the EsxE¢ superstring model. We show that neither 
type I inflation nor inflation due to a SUSY-breaking gaugino-con- 
densation potential, is possible, essentially because of the absence of 
free dimensionless parameters. Kaluza-Klein type inflation is ruled 
out because the internal space is Ricci flat. The occurrence of type 
II inflation (due to some gauge singlet ‘inflaton’ field phi) depends 
upon the form of the superpotential F and of the Kaehler potential 
G, but this also seems not to be possible, unless the SU(n,1) symme- 
try can be broken in a particular way. Hence, some new type of 
compactification scheme may be called for, or a different type of 
inflation. 36 refs. 


2316 (IC—85/274) Cohomology of groups and Kaluza- 
Klein theories. Nikolov, P. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Nov 1985. 20p. NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86704107. 

A formalism for dimensional reduction of invariant fields for 
arbitrary Lie group is built up by introducing some exact sequences 
of vector bundles and studying their algebraic properties. A coho- 
mology of groups interpretation of the reduced bundle is presented 
and obstructions to the canonical reduction procedure are con- 
structed. 12 refs. 


2317 (IC—85/275) Low lying even parity excitations in 
the soliton bag model. Dey, M.; Wilets, L. (International 
Centre for Theoretical Physics, Trieste (Italy); Washington 
Univ., Seattle (USA). Inst. for Nuclear Theory). Nov 1985. 
llp. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704108. 

The position of the Roper, 1440 MeV and the state at 1710 
MeV the lowest excitations of the nucleon having the same quan- 
tum numbers as the nucleon itself, is investigated in the soliton bag 
model. As a small amplitude vibration of the soliton-quark fields 
(RPA), the frequency for the Roper comes out to be too low 
approx. 200 MeV compared to the experimental value of 500 MeV. 
Next, the one particle excitation state was coupled to the soliton O* 
vibrational excitation and the matrix diagonalized. The splitting be- 
tween the two Pi: states including the one gluon exchange correc- 
tion comes out to be approx. 264 MeV for one particular set of pa- 
rameters. The Roper is mostly a particle excitation state and the 
1710 state mostly vibrational. These configurations of the P1: states 
explain the transition modes qualitatively. 7 refs, 2 tabs. 


2318 (IC—85/278) Hermitean oscillator-like realizations 
of classical algebras and in Hilbert space with 
positive definite metric. Nowicki, A. (International Centre 
for Theoretical Physics, Trieste (Italy)). Nov 1985. 43p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86704109. 

The hermitean oscillator-like realizations of classical algebras 
in terms of bosonic and fermionic creation and annihilation opera- 
tors are given. The hermitean realizations of classical superalgebras 
using boson-fermion oscillators are explicitly described. The as- 
sumption of positive definite metric in a Hilbert space of the oscilla- 
tor states is exploited. Due to this fact, the realizations of superalge- 
bras in the Hilbert space can be constructed only for: the real orth- 
osymplectic superalgebra osp(N;2M;R); the unitary compact super- 
algebra su(N;M); the unitary noncompact one su(N;N;K;M); and 
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the quaternionic unitary superalgebra uusub(a)(N;M;H). 28 refs, 3 
tabs. 


2319 (iC—85/282) Summation of Fourier series on com- 
pact Lie groups by spherical means. Zheng Xuean. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Dec 
1985. 10p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86704138. 

Three theorems concerning Fourier series on compact Lie 
groups are proved. 4 refs. 


2320 (iC—85/284) 
tensor multiplet in six dimensions. Bergshoeff, E. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Nov 
1985. 12p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704110. 

We present the complete structure of N=2 conformal super- 
gravity in six dimensions. The relation with the graded algebra 
Osp(6,2/1) is discussed. It is shown that there exist two different 
formulations of N=2, d=6 conformal supergravity. These two for- 
mulations are shown to be equivalent by using some special proper- 
ties of the N=2, d=6 tensor multiplet. 16 refs. 


invariance and the 


2321 (IC—85/285) Infinite dimensional gauge structure 
of Kaluza-Klein theories II; D>5. Aulakh, C.S.; Sahdev, D. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Dec 1985. 17p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86704111. 

We carry out the dimensional reduction of the pure gravity 
sector of Kaluza Klein theories without making truncations of any 
sort. This generalizes our previous result for the 5-dimensional case 
to 4+d(>1) dimensions. The effective 4-dimensional action has the 
structure of an infinite dimensional gauge theory. 7 refs. 


2322 (IC—85/291) Hypersurfaces of real space forms 
whose Ricci operator coincides with the second fundamental 
form, Azad, H.; Deshmukh, S. (International Centre for 
Theoretical Physics, Trieste (Italy)). Dec 1985. 5p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704112. 

In this note we study the hypersurfaces of a real space form 
M-bar(c) whose Ricci operator coincides with the second funda- 
mental form. In particular we obtain characterizations of such hy- 
persurfaces for the case c>0. 3 refs. 


2323 (IC—85/297) Superstring actions in D=3,4,6,10 
curved superspace. Bergshoeff, E.; Sezgin, E.; Townsend, 
P.K. (International Centre for Theoretical Physics, Trieste 


(Italy); Cambridge Univ. oak Dept. of — Mathe- 


matics and Theoretical Physics). Dec 1985. 13p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704114. 

The constraints on the supergeometry of D=3,4,6,10 curved 
superspace, required for the coupling of supergravity to the Green- 
Schwarz superstring, are determined. We show that these are con- 
sistent with off-shell supergravity or super-Yang-Mills backgrounds 
for the superstring for D=3,4,6. 22 refs. 


2324 (IC—85/298) Order-slash-h finite corrections to a 
supersymmetric mass formula. Feruglio, F.; Helayel-Neto, 
J.A. (International Centre for Theoretical Physics, Trieste 
any International School of Advanced Studies, Trieste 
taly)). Dec 1985. 7p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704139. 

Finite one-loop corrections to the mass formula Str M?=0 
are derived for the broken non-symmetric phase of the 
O’Raifeartaigh model with the help of supergraph methods ex- 
tended to the case of broken global supersymmetries. 11 refs. 


2325 (IC—85/303) Lowering the critical dimension for 
heterotic strings. Sezgin, E. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Dec 1985. 15p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704115. 

The (1,0) heterotic o-model coupled to two dimensional 
conformal supergravity is quantized in the light cone gauge, when 
the o-model manifold is Msub(d)xG, i.e. the product of a d-dimen- 
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sional Minkowski spacetime with a group manifold. A critical di- 
mension formula for the existence of a heterotic string consistent at 
the string tree level is derived. Among the solutions are: (i) 
MexSU(3) which contains, in addition to the left and right moving 
MexSU(3) coordinates xsup(a\(a=1,...,6) and ysup(a)(a=1,...,8), left 
moving fermions (lambdasup(a),chisup(a)) and right moving fer- 
mions PSIsup(A) (A=1,...,36). Via Frenkel-Kac construction, the 
symmetry can presumably be extended to SU(3)xH where H is a 
rank 18 group, e.g. EsxEsxSU(3) or EsxEexSU(2)xU(1). (ii) 
M4xSU(3) (A=1,...,34) possibly with SU(3)xH symmetry where 
rank H= 17, e.g. EgxEexU(1). 24 refs. 


2326 (IC—85/305) Light-cone harmonic superspace and 

its applications. Sokatchev, E. (International Centre for 

Theoretical Physics, Trieste (Italy)). Dec 1985. 13p. NTIS 
S Sales Only), PC A02/MF AOl. File Number 
86704140. 

A new harmonic superspace is proposed in which 2(D-2) ad- 
ditional bosonic harmonic coordinates allow to reduce the Lorentz 
symmetry group SO(1, D-1) to its subgroup SO(1,1)xSO(D-2) (the 
invariance group of the light-cone frame). In it there is an invariant 
analytic subspace involving only x*,xsup(i),theta* and the new vari- 
ables. The superparticle action is reformulated in this analytic sub- 
space so that no local fermionic invariance is needed and the Lo- 
rentz symmetry is preserved. An interpretation of the 10-dimension- 
al super Yang-Mills on-shell constraints as integrability conditions 
for the existence of light-cone analytic harmonic superfields is 
given. 10 refs. 


2327 (IC—85/310) Multiloop divergences in the closed 
bosonic string theory. Gava, E.; Iengo, R.; Jayaraman, T.; 
Ramachandran, R. nternational r, oP for Theoretical 
Physics, Trieste (Italy); Istituto Nazionale di Fisica Nu- 
cleare, Trieste (Italy)). Dec 1985. 16p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number 1E867041 16. 

We discuss the structure of the divergences in the multiloop 
vacuum diagrams for the closed bosonic strings in the framework 
of the Polyakov covariant formalism. We find, by an explicit com- 
putation, that all the divergences in the theory may be interpreted 
as due to tadpole diagrams in which the dilation goes into the 
vacuum. 19 refs, 3 figs. 


2328 (IC—85/311) Remarks on the gauge fixing prob- 
lems of the spinning string in Neveu-Schwarz-Ramond formal- 
ism. Randjbar-Daemi, S.; Salam, A. (International Centre 
for Theoretical Physics, Trieste (Italy); Bern Univ. (Swit- 
zerland). Inst. fuer Theoretische Physik). Dec 1985. 2Ip. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86704117. 

We discuss the problems of gauge fixing for the spinning 
string in the Neveu-Schwarz-Ramond formalism. We demonstrate 
that the usual Teichmueller parameters have fermionic counter- 
parts. For a surface of genius g the complex dimension of the fer- 
mionic Teichmueller variables is 2g-2 if g> =2. 14 refs. 


2329 (IC—86/5) Inflation in a superstring model. 
Maeda, K.; Pollock, M.D.; Vayonakis, C.E. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jan 1986. 
17p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704127. 

A new type of inflation is presented in the heterotic EsxEs 
superstring model. The inflaton is identified with the "Polonyi” 
field tau, which is related to the radius of the internal space. Radi- 
ative corrections to the gluino-condensation potential are supposed 
to give rise to a suitable potential which is adjusted to vanish at the 
minimum by addition of a constant AV, whose magnitude is fixed 
by the requirement that density perturbations are of the right order. 
Reheating is due to the decay of the Polonyi” field tau and/or to 
the production of light particles through its oscillations. The result- 
ant constraints upon the parameters of the potential can be satisfied 
without excessive fine tuning. 32 refs, 3 figs, 1 tab. 
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2330 (iC—86/15) Positive semi-definite action in a 
Kaluza-Klein theory with compactification onto time-like 
extra dimensions. Pollock, M.D. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jan 1986. 1lp. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704119. 

We consider the (4+N)-dimensional theory whose Lagran- 
gian function is Lsub(4+N)=V-g-circumflex a R-circumflex? 
where R-circumflex is the Ricci scalar and a is a positive constant. 
The metric is g-circumflexsub(AB)= diag(gsub(ab), phi? g- 
barsub(mn)). Dimensional reduction leads to an effective four-di- 
mensional Lagrangian of induced-gravity type. The positive semi- 
definiteness of L avoids the difficulties, pointed out recently by 
Horowitz and by Rubakov, which can arise in quantum cosmology 
when the (Euclidean) action becomes negative. The compactifica- 
tion is onto a time-like internal space g-barsub(mn), as suggested by 
Aref'eva and Volovich, giving a four-dimensional de Sitter space- 
time with phi=constant, which however is classically unstable on a 
time scale approx. H~*. Decrease of the radius phisup(-1/2) of the 
internal space is ultimately halted by quantum effects, via some 
V(phi), and L, then includes the usual Hilbert term and a cosmolo- 
gical constant. 26 refs. 


2331 (IC—86/24) Supersymmetric R?-action in six di- 
mensions and torsion. Bergshoeff, E.; Salam, A.; Sezgin, E. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jan 1986. 9p. NTIS (US Saies Only), PC A02/MF 
A01. File Number DE86704120. 

We give the superconformal extension of (Rsub(jvab))? in 
six dimensions. We show that in a superconformal gauge the 3-form 
field Hsub(jvrho) has a natural torsion interpretation. We also give 
partial results on the superconformal extension of the Gauss-Bonnet 
combination: Rsub(uvab)?-4Rsub(ya)? +R? 21 refs. 


2332 (IC—86/27) On the role of the Kaehler-curvature 
Q term in the evolution of the early universe. Pollock, M.D. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Feb 1986. 8p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704121. 

Non-linear sigma models, such as occur in N=1 supergra- 
vity, may involve a Kaehler potential G(z+z-bar)= - a In(z+z- 
bar). Engqvist et al, have solved the equation of motion for psi is 
identical to Im z in a Friedmann-Robertson-Walker space-time, in- 
troducing a new constant Q into cosmology. We study the self-con- 
sistency, at the classical level, of the system of the Friedmann equa- 
tion and the equations of motion for psi and Re z is identical to 
exp(V2/a phi). The effective Lagrangian in the absence of any 
other source gives rise to the Zel'dovich equation of state p=rho, 
and we prove that Q=0. When there are extra source terms, one 
expects Q not= 0, as a consequence of which (dphi/dt) cannot 
vanish. 11 refs. 


2333 (IC—86/32) Supersymmetric R?-actions, conform- 
al invariance and Lorentz Chern-Simons term in 6 and 10 di- 
mensions. Bergshoeff, E.; Salam, A.; Sezgin, E. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Feb 1986. 
37p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86704122. 

We consider the superconformal extension of R?-actions in 6 
and 10 dimensions. We show that the fields of the conformal multi- 
plet alone admit a one parameter family of R?-actions of the form 
phi[Rsub(uvab)? + a(Rsub(yvab)? ~ 4 Rsub(ua)? + R?2)]. In d=6 
we give the supersymmetric action for a=0, while for a not=0 we 
give partial results. We show that for a=0 and in a conformal 
gauge the 3-form field Hsub(wvrho) has a natural torsion interpreta- 
tion. In d=10 we find similar results (except the torsion interpreta- 
tion) up to variations containing the 7-form field strength. 23 refs, 2 
tabs. 


2334 (iC—86/33) Quantum inverse scattering method 
for multicomponent nonlinear Schroedinger model of bosons 
or fermions with repulsive coupling. Fucho Pu; Yizhong Wu; 
Baoheng Zhao. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); Academia Sinica, Beijing (China)). Feb 
1986. 28p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86704123. 
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The generalization of quantum inverse scattering method to 
the study of direct and inverse problem for the multicomponent 
nonlinear Schroedinger model of bosons or fermions with repulsive 
coupling is made. Two sets of Yang-Baxter equations are solved to 
obtain commutation relations between the scattering state operators. 
The eigenfunctions have been constructed for the infinite number 
of conserved quantities, and the eigenvalues of the first three con- 
served quantities, number of particles, momentum and energy are 
obtained. The global Izergin-Korepin relations and the relations be- 
tween the quantum Jost functions are derived, and from them, the 
quantum Gel’fand-Levitan equations are established. Finally, the 
series expansion for the field operators in terms of the scattering 
state operators is written out explicitly. 15 refs. 


2335 (IC—86/36) Structure of heterotic o-models cou- 
pled to conformal supergravity. Sezgin, E. (International 
Centre for Theoretical Physics, Trieste (Italy)). Feb 1986. 
33p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86704124. 

The structure of (1,0) and (2,0) supersymmetric o-models 
with Wess-Zumino term coupled to d=2 conformal supergravity is 
described. The local supersymmetric (4,0) model with heterotic fer- 
mions is discussed. Implications of the heterotic o-models for heter- 
Otic strings propagating in a curved background are elucidated. 44 
refs. 


2336 (IC—86/39) Technology of multiloop calculations 
for closed bosonic strings. Ramachandran, R. (International 
Centre for Theoretical Physics, Trieste (Italy)). Mar 1986. 
13p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86704125. 

In this article, we trace the essentials of the technology of 
multiloop computations in the covariant Polyakov formalism of the 
closed bosonic string theory in the critical dimension. We discuss 
how we may isolate the divergences in the multiloop vacuum am- 
plitude and show that they are interpreted as due to tadpole dia- 
grams in which the dilaton goes into vacuum. 11 refs, 2 figs. 


2337 (IC—86/45) Comment on the covariant spectrum 
of the open bosonic string. Sahdev, D.; Zhang, R.B. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Apr 1986. 10p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86704126. 

We organize the spectrum of the open bosonic string in such 
a way that the counting of component fields (for the covariant for- 
mulation based on BRST invariance) can be extended to all mass 
levels. 6 refs, 3 tabs. 


2338 (IC—86/67) Note on Finsler spaces admitting par- 
allel vector fields. Rastogi, S.C. (International Centre for 
Theoretical Physics, Trieste (Italy)). May 1986. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87700008. 

In this note by considering a special vector field, we study 
the consequences of the definition of parallel vector fields in a 
Finsler space given by Singh. An alternative definition for the par- 
allelism of a vector field in a Finsler space is suggested and some 
properties studied. 3 refs. 


2339 (IC—86/68) On projective invariants based on 
non-linear connections in a Finsler space I. Rastogi, S.C. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). May 1986. 15p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87700009. 

The projective transformations based on linear connections 
in a Finsler space have been studied by Berwald, Misra, Szabo, 
Matsumoto, Fukai and Yamada, Rastogi and others. In almost all 
these papers the emphasis has been on studying Finsler spaces of 
scalar curvature, Finsler spaces or constant curvature and Finsler 
spaces of zero curvature with the help of projective curvature ten- 
sors of Weyl and Douglas. In 1981, the author studied projective 
transformation in a Finsler space based on non-linear connections 
and obtained certain projective invariants. The aim of the present 
paper is to study Finsler spaces of scalar curvature, constant curva- 








ture and zero curvature with the help of non-linear connections and 
projective invariants obtained from non-linear connections. 12 refs. 


2340 (IC—86/97) Reducible representations of the ex- 
tended conformal superalgebra and invariant differential oper- 
ators. Dobrev, V.K.; Petkova, V.B. (International Canis 
for Theoretical Physics, Trieste (Italy); Bylgarska Akade- 
miya na Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Ya- 
drena Energetika). Jun 1986. 10p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87700010. 

The elementary representations of the conformal superalge- 
bra su(2,2chemical bondN) and supergroup SU(2,2chemical bondN) 
are introduced using an indexless realization of the inducing finite- 
dimensional representations of SL(2,slash-C) and SU(N). The re- 
ducible elementary representations are singled out. A canonical 
procedure for the construction of the invariant differential opera- 
tors is presented. 8 refs. 


2341 (IC—86/98) All positive energy unitary irreducible 
representations of the extended conformal superalgebra. 
Dobrev, V.K.; Petkova, V.B. (International Centre for The- 
oretical Physics, Trieste (Italy); Bylgarska Akademiya na 
Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Yadrena En- 
ergetika). Jun 1986. 1lp. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87700011. 

We give the proof of the earlier announced result giving the 
list of all positive energy unitary irreducible representations of the 
conformal superalgebra su(2,2chemical bondN). 7 refs. 


2342 (INIS-SU—343, pp 189-200) On representations 
of a phase space in quantum field theory. Polubarinov, I.V. 
(Joint Inst. for Nuclear Research, Dubna, USSR). 1983. (in 
Russian). NTIS (US Sales Only), PC A24/MF AOl1. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The unique approach to the field theory is considered. The 
unity of bodies in mathematics of classical and quantum field theo- 
ries is reached, if one introduced into quantum field theory analogs 
of representations of a phase space of quantum mechanics and as- 
sumes the analog of the Luiwille equation as the equation of motion 
as a basis for the both theories. It contains only the first functional 
derivatives in the classical field theory. It contains additionally the 
third and higher functional derivatives (of an odd order), multiplied 
into the Planck constant h/2, in quantum field theory. Statement of 
quantum field theory in the phase space representation (PSR) is one 
more functional method. Derivatives are taken according to c-num- 
bered canonical variables. One can determine not one, but many 
PSR in quantum field theory as well as in quantum mechanics, if 
compare with the classical field theory. 


2343 (INIS-SU—343, pp 226-235) Correlated coherent 
states in the problems of wave propagation in inhomogeneous 
media with quadratic cross distribution of the refraction 
index. Krivoshlykov, S.G.; Kurmyshev, E.V.; Sisakyan, I.N. 
(AN SSSR, Moscow. Fizicheskij Inst.). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of wave propagation in inhomogeneous media 
with quadratic cross distribution of the refractive index is consid- 
ered in the framework of paraxial approximation of the scalar 
Helmholtz equation. A new full set of solutions is obtained for the 
case of field excitation, described in the initial section of wave 
guide by the correlated coherent states, as well as a new class of 
mode solutions is built, and the widths of wave beams are calculat- 
ed. The beam width is shown not to be dependent on the curvature 
of the optical axis of wave guide for media with quadratic cross 
distribution of the reflection index under any conditions of beam 
excitation. The example of the longitudinal homogeneous medium 
with the sinusoidal curved optical axis is considered. 
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2344 ee pp 235-240) Coherent properties 
of optical fields in inhomogeneous media. Krivoshlykov, 
S.G.; Petrov, N.L.; Sisakyan, ILN. (AN SSSR, Moscow. Fi- 
zicheski Inst.). 1983. (in Russian). NTIS (US Sales Only), 
PC A24/MF AO0Ol. File Number DE87780016. (CONF- 
821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Problems of spatial evolution of correlated coherent states 
for wave guides with longitudinal homogeneous quadratic distribu- 
tion of the reflection index are considered in the framework of the 
paraxial approximation. The coherent states of the wave field are 
built by the generators of the dynamic symmetry G group. 


(INIS-SU—343, pp 240-246) On the induced radi- 
per of some quadric Ivanova, E.V. (Moskovskij 
Aviatsionnyj Inst., USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—V0o1.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

A system of N charged particles, moving in an electromag- 
netic field, is considered. The intensity of induced radiation of this 
system and transitions between quasi-energy states are calculated by 
means of the path integrals. Expressions for the power of simulta- 
neously running dipole processes of induced radiation and induced 
adsorption during system transition from the initial steady state to 
all finite steady states are obtained. 


(INIS-SU—343, pp 255-260) Generalized coherent 
ain ctinieamatinimames Cond lear physics problems. Vasi- 
levskij, V.S.; Filippov, G.F. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF A01. File Number DE87780016. 
(CONF-821154—V0o1.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Application of generalised coherent states (GCS) of symple- 
tic groups in the problems of nuclear physics is described. Methods 
for constructing GCS of irreducible representation of the sympletic 
Sp (6 A-6, R) group and its basis functions are considered. The 
sympletic models are generalised to study collective excitations of 
atomic nuclei, to study interactions of nuclear systems (scattering, 
reactions) and to study resonance states of atomic nuclei. The GCS 
is marked to simplify the solution of microscopic nuclear physics 
problems. 


2347 an hoe pp 233-290) Rotation of atoms 
stimulated by light. Rautian, S.G.; Rudavets, A. G. (AN 
SSSR, Novosibirsk. Inst. Avtomatiki i Ehlektrometrii). 
1983. (in Russian). NTIS (US Sales Only), PC A24/MF 
AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem on light-induced motion of angular momenta in 
nonlinear atomic spectroscopy is considered. The dipole-solved 
transition between levels with the same values of full angular mo- 
mentum is analyzed. As the basis of the Hamiltonian dipole opera- 
tor representation of electrodipole interaction and vectors of states, 
coherent states of the SU(2) rotation group are chosen. The dynam- 
ical group is not reduced to simple rotations to obtain inexact reso- 
nance or transition with change of an angular momentum value. On 
the basis of coherent states of the rotation group one could solve 
the Schroedinger equation without a dynamical symmetry. 


2348 (INIS-SU—343, pp 333-344) Higher integrals in 
two-dimensional models of field theory. Complex scalar fields. 
Getmanov, B.S. (Joint Inst. for Nuclear Research, Dubna, 
USSR). 1983. (In Russian). NTIS (US Sales Only), PC 
A24/MF A01. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

All Lagrangian rentz-invariance models of the field 
theory in two-dimensional space-time for a complex scalar field 
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with Lagrangian, being quadratic by field derivatives, are enumer- 
ated; they possess the infinite set of polynomial (in field derivatives) 
local preserving currents. Representation of a zero curvature is 
known for all these models. 


(INIS-SU—343, pp 349-354) New integrable 
model of quantum field theory in the state spece with an in- 
definite metrics. Makhan’kov, V.G.; Pashaev, O.K. (Joint 
Inst. for Nuclear Research, Dubna, USSR). 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A24/MF AO. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The possibility of investigating stability of solitons of the 
nonlinear Schroedinger equation (NSE) with U(p, q) isogroup is 
considered. The main results in case of linear realization of this 
group are described. Nonlinear realization of U(p+1, q) group in 
the model of the Heisenberg magnetic substance, being gauge- 
equivalent to U(p, q) NSE, is considered. 


2350 (INIS-SU—343, pp 365-369) Baecklund transfor- 
mations of the Penleve equations. Andreev, V.A. (AN SSSR, 
Moscow. Fizicheskij Inst.). 1983. (in Russian). NTIS (US 
Sales Only), PC A24/MF A0Ol1. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The Baecklund transformations of the Penleve equations and 
some evolution-automodel equations, being the conditions for com- 
patibility of two linear systems, are performed. The single-soliton 
solutions of the integrable evolution equations are found. N-soliton 
solutions are obtained by means of the superposition principle. The 
explicit form of conservation laws of the Penleve equations is 
found. 


2351 (INIS-SU—343, pp 369-376) Wahlquist-Estabrook 
method and its application studying nonlinear models of the 
field theory. Shvachka, A.B. (Joint Inst. for Nuclear Re- 
search, Dubna, USSR). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Application of the Wahiquist-Estabrook method to studying 
nonlinear models of the field theory is briefly reviewed. Means of 
differential forms, the theory of the integrable Pfaffian systems and 
the theory of Cartan-Ehresman constraints are widely used in the 
Wahlquist-Estabrook method. A possibility of generalization of the 
Wahlquist-Estabrook method in case of two spatial variables is de- 
scribed by an example of the generalized Schroedinger equation. 


2352 (INIS-SU—343, pp 401-407) Hamiltonian symme- 
try, intersection of separatrices and non-integrability of Yang- 
Mills fields. Nikolaevskij, E.S.; Shchur, L.N. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki; 
AN SSSR, Moscow. Inst. Teoreticheskoj Fiziki). 1983. (In 
Russian). NTIS (US Sales Only), PC A24/MF AOl1. File 

umber DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem on integrability of classical equations of the 
Yang-Mills fields is considered. The system of equations describing 
the classical Yang-Mills fields is shown to be non-integrable. The 
values, Xo, when the point (Xo, 0, 0.1) is the point of symmetry of 
heteroclinical and homoclinical trajectories, when separatrices 
being crossed, are found. The intersection of separatrices is of 
transverse character. 12 refs.; 1 fig. 
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ng ogee pp 517-523) Boson realizations of 
Dyson type for representations of semisimple Lie algebras 

and superalgebras. Smirnov, Yu.F.; Tolstoj, V.N.; Sakharuk, 
A.A.; Gavlichek, M.; Ch. oskovskij Gosudarst- 
vennyj Univ., USSR. Nauchno-Issiedovatel'skij, Inst. Yader- 
noj Fiziki; Karlova Univ., Prague, Czechoslovakia). 1983. 
te Russian). NTIS US Sales Only), PC A24/MF A011. File 


(CONF-821154— 
Volt 2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Exact formulae for an arbitrary elemental representation 
(ER) of an arbitrary semisimple complex Lie algebra are found. A 
boson image (boson realization) of ER is built on the base of iso- 
morphism of the ER space and the space of boson states. Transition 
from ER to a conjugate contragradient representation leads to 
boson realization of the Dyson type for the irreducible representa- 
tion with an arbitrary high weight. Generalization of the given ap- 
proach is illustrated by the osp (1.2) example in case of the Lie su- 
peralgebra. 


2354 apt AF ag pp 458-462) Group theoretical 
principles in constructing the first-order nonlinear 

for physical interactions. Babich, A.A.; Kuvshinov, V.L.,; Fe- 
dorov, F.I. (AN Belorusskoj SSR, Minsk. Inst. Fiziki). 1983. 
(in Russian). NTIS (US Sales Only), PC A24/MF A0O1. File 
Number DE87780016. (CONF-821154—Vol.2). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The group theoretical principles in constructing the first 
order nonlinear equations for physical interactions are discussed. 
General laws of matrix construction (A, asup(0), asup(j)) by the 
given gauge unitary group and the structure of a unified field, PSI, 
up to the inclusion of a mechanism of spontaneous symmetry break- 
ing are formulated. 


2355 (INIS-SU—363, pp 17-21) Nonlocal invariants of 
a particle number-type in spaces. Blejer, 
U.; Gotleber, S.; Frolov, V.P. 1984. (in Russian). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE87780017. 

Kratkie Soobshcheniya po Fizike.; (no.2). 

In Experimental and theoretical physics. Vol. 2. 

The explicit expression for nonlocal invatiants of massless 
scalar, electromagnetic and gravitational classical fields in asymp- 
totically plane space meeting the number of classical wave quanta is 
obtained. In data terms of classical wave scattering the particle pro- 
duction condition is formulated. 2 refs. 


2356 (INS—556) Spinor pregeometry at finite tempera- 
ture. Yoshimoto, Seiji. (SEE CODE- 6269600 Tokyo Univ. 
(Japan). Inst. for Nuclear Study). Oct 1985. 14p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704128. 

We derive the effective action for gravity at finite tempera- 
ture in spinor pregeometry. The temperature-dependent effective 
potential for the vierbein which is parametrized as e sub(ky) = 
b.diag(1, xi, xi, xi) has the minimum at b = 0 for fixed xi, and be- 
haves as -xi* for fixed b. These results indicate that the system of 
fundamental matters in spinor pregeometry cannot be in equilibri- 
um. 





2357 (ITF—85-140-R) New methods of numerical analy- 
sis of lattice gauge theories. Kozhamkulov, T.A. (AN Uk- 
rainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1985. 13p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A011. File 
Number DE86704129. 

The new lattice gauge models interpolating between Wilson 
and Weingarten models are described. The method of expansion in 
terms of the new parameters 1/M is developed. Using a one pla- 
quette makes it possible in principle to describe the weak as well as 
the strong coupling phases on equal footing. 9 refs.; 2 figs. 
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(JINR—E-2-85-128) Harmonic supergraphs. Feyn- 

and examples. Galperin, A.; Ivanov, E.; Ogie- 

; Sokatchev, E. (Joint Inst. for Nuclear Research, 

SSR). Lab. of Theoretical Physics; AN Uzbeksko} 

adernoj Fiziki; B Akademiya 

shies, Sells. ine. so Yabion ec | Yaa 

Energetika). 1985. . NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704130. 

Submitted to the Classical and Quantum Gravity. 

This paper completes a descrption of the quantization proce- 
dure in the harmonic superspace approach. The Feynman rules for 
N=2 matter and Yang-Mills theories are derived and the various 
examples of harmonic supergraph calculations are given. Calcula- 
tions appear to be not more difficult than those in the N=1 case. 
The integration over harmonic variables does not lead to any trou- 
bles, a non-locality in these disappears on-shell. The important 
property is that the quantum corrections are always writen as inte- 
grals over the full harmonic superspace even though the initial 
action is an integral over the analytic subspace. As a by-product 
our results imply a very simple proof of finiteness of a wide class of 
the N=4, d=2 non-linear =-models. The most self-cou- 
plings of hypermultiplets including those with broken SU(2) are 
considered.The duality relations among the N=2 linear multiplet 
and both kinds of hypermultiplet are established. 12 refs.; 7 figs. 


2359 (JINR—E-2-85-559) Minimal quantization and 


bound-state equations in two-dimensional massless QCD. 
Ilieva, N.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 9p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704131. 

The massless two-dimensional quantum chromodynamics is 
considered as an example of application of the minimal quantization 
scheme. In its framework the theory is described in terms of gauge- 
invariant variables. Their construction and the results obtained in 
QCDsub(1 +1) (the Schwinger model) and in QCD gave rise to an 
assumption of the topological mechanism of confinement and al- 
lowed us to formulate the criterion of its realization. For checking 
the results of application of this criteron to the massless 
QCDsub(1+ 1), a bosonization of the theory, starting from its for- 
mulation in the frame of the minimal quantization scheme is re- 
quired. It is shown that in the case considered this procedure is re- 
duced to the construction of the Kac-Moody algebra unitary repre- 


sentations as solutions of the dynamical equations for the currents. 
18 refs. 


2360 (JINR—E-2-85-738) Phase-structure of SU(3) lat- 
tice gauge-Higgs model. Gerdt, V.P.; Mitrjushkin, V.K.; Za- 
dorozhny, A.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 10p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703883. 

Phase structure is investigated of SU(3) symmetric gauge- 
Higgs theory with a defrost radial mode. The Higgs fields are con- 
sidered in the fundamental representation of SU(3) group. It is 
shown that the phase structures of SU(3) and SU(2) symmetric co- 
incide qualitatively. 16 refs.; 7 figs. 


2361 (JINR—R-2-85-557) Numerical solution of QCD 

evolution equations. Ivanov, Yu.P. (Joint Inst. for Nuclear 

Research, Dubna (USSR). Lab. of Nuclear Problems). 1985. 

7p. (in Russian). NTIS (US Sales Only), PC A02/MF A011. 
ile Number DE86703884. 

QCD predictions have an explicit form for moments i.e., in- 
tegrals of structure functions or distribution functions of quarks and 
gluons. The main problem is the transition from moments to repre- 
sentation of Bjorken variable x. A simple numerical method is con- 
sidered based on using Gauss type quadrature formulae (QF) for 
moment calculation that allows one to find by a set of moments of 
indexes (n) the function values in abscisses of chosen QF. Transi- 
tion matrix is defined by QF choice and a set of (n) and is inde- 
pendent on concrete Q?-evolution that is useful for practical appli- 
cations. The choice of QF and (n) are defined by the condition of 
maximal accuracy in requested x region. 
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2362 (JINR—-R-2-85-591) About relativistic invariance 
of electron wave functions in the Coulomb gauge in one-loop 
approximation. Azimov, R.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
ile Number DE86704132. 


Electron wave function chemical bondpsichemical 


bond=lim(p-m)C(p) is calculated in Coulomb gauge in the second 
order of perturbation theory. The chemical bondpsichemical 

=1 results have been obtained. QCD lorentz invariance has 
been proved in the considered gauge. It is shown that the subtrac- 
tion of divergent integrals could be made on a mass surface. Infra- 
red divergences at renormalizing wave function in radiation gauge 
(in contrast to relativistic gauges) do not appear. 5 refs.; 1 fig. 


2363 (NBI-HE—1985-32) Appearance of critical dimen- 
sions in regulated theories. Ambjoern, J.; Orland, P.; 
Durhuus, B.; Froehlich, J. (Niels Bohr Inst., 

Eidgenoessische Technische Hochschule, 
Zurich (Switzerland). Inst. fuer Theoretische Physik). Dec 
1985. 50p. Niels Bohr Inst., Copenhagen, Denmark. 

We discuss a Gaussian model of a discretized string. We ana- 
lyze the d-> +-infinite limits and argue that there is a lower critical 
dimension, dsub(cl)’ (proportional 2 - 4) and an upper critical di- 
mension, dsub(c2)’ (proportional 20 - 30) between which sensible 
continuum limits may exist. 


2364 (RRK—85-27) Nontrivial ultraviolet fixed point 
and stability of three-dimensional O(N) model with fermions 
and bosons. Suzuki, Tsuneo; Yamamoto, Hisashi. (Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics; Kanazawa Univ. (Japan). Dept. of Physics). Sep 
1985. 41p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86704142. 

A three-dimensional O(N) model with both fermions and 
scalar bosons are studied extensively up to the second order in the 
1/N expansion. Fermionic interactions work towards stabilizing the 
vacuum as seen from the Gaussian variational method. Vacuum sta- 
bility requires a constraint among dimensionless coupling constants. 
The effective potential is calculated up to the second order. Renor- 
malizing the effective potential, we calculate the renormalization- 
group functions. There are some fixed points. The renormalization- 
group flow diagram shows that there exists an ultraviolet stable 
fixed point compatible with the vacuum stability constraint. The 
fixed point corresponding to that in the supersymmetric limit is 
seen to be unstable unless there is an exact supersymmetry from the 
beginning. 


2365 (RRK—85-29) Vertex operators for a bosonic 
string. Sasaki, Ryu; Yamanaka, Itaru. Univ., Ta- 

apan). le Inst. for Theoretical Physics). Sep 
1985. 15p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704133. 

Based on the operator formalism and the Virasoro algebra, 
we present a simple method of constructing vertex operators de- 
scribing the exaission and absorption of general particles in bosonic 
string theories. 


2366 (SLAC—302) Variational methods for field theo- 
ries. Ben-Menahem, S. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). 1986. Contract AC03- 
76SF00515. 112p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE87000941. 

Four field theory models are studied: Periodic Quantum 
Electrodynamics (PQED) in (2 + 1) dimensions, free scalar field 
theory in (1 + 1) dimensions, the Quantum XY model in (1 + 1) 
dimensions, and the (1 + 1) dimensional Ising model in a transverse 
magnetic field. The last three parts deal exclusively with variational 
methods; the PQED part involves mainly the path-integral ap- 
proach. The PQED calculation results in a better understanding of 
the connection between electric confinement through monopole 
screening, and confinement through tunneling between degenerate 
vacua. This includes a better quantitative agreement for the string 
tensions in the two approaches. Free field theory is used as a labo- 
ratory for a new variational blocking-truncation approximation, in 
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which the high-frequency modes in a block are truncated to wave 
functions that depend on the slower background modes (Boron-Op- 
penheimer approximation). This “adiabatic truncation” method 
gives very accurate results for ground-state energy density and cor- 
relation functions. Various adiabatic schemes, with one variable 
kept per site and then two variables per site, are used. For the XY 
model, several trial wave functions for the ground state are ex- 
plored, with an emphasis on the periodic Gaussian. A connection is 
established with the vortex Coulomb gas of the Euclidean path in- 
tegral approach. The approximations used are taken from the 
realms of statistical mechanics (mean field approximation, transfer- 
matrix methods) and of quantum mechanics (iterative blocking 
schemes). In developing blocking schemes based on continuous 
variables, problems due to the periodicity of the model were 
solved. Our results exhibit an order-disorder phase transition. The 
transfer-matrix method is used to find a good (non-blocking) trial 
ground state for the Ising model in a transverse magnetic field in (1 
+ 1) dimensions. 


2367 (SLAC-PUB—4032) Conformal invariance on 
Calabi-Yau spaces. Nemeschansky, D. (Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA)). Jul 1986. Con- 
tract AC03-76SF00515. 3p. (CONF-8606226—1; CONF- 
860701—20). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87000330. 

From Symposium on topological and geometrical methods in 
field theory; Espoo, Finland (8 Jun 1986). 

The possibility of superstring compactification on Calabi-Yau 
manifolds is analyzed. Despite the apparent non-zero 8 function at 
four loop order, it is possible to construct a conformally invariant 
sigma model on a Calabi-Yau manifold. The background metric is 
not Ricci flat, but is related to the Ricci flat metric through a (non- 
local) field redefinition. 9 refs. 


2368 (UWThPh—1986-19) Unitary implementability of 
gauge transformations for the Dirac operator and the 
Schwinger term. Falkensteiner, P.; Grosse, H. (Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik). 1986. 13p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704134. 

Recent interest in external field problems led us to determine 
the classes of unitarily implementable gauge, axial gauge and chiral 
transformations for the Dirac operator on a finite interval. Various 
charge quantization conditions are obtained. The algebra of charge 
operators is worked out and the well-known Schwinger term is 
identified. 


2369 (UWThPh—1986-22) Implementability of gauge 
transformations and quantization of fermions in external 
fields. Grosse, H.; Karner, G. (Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik). 1986. 13p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704135. 

Quantization of fermions in an external soliton field, leading 
to a representation of the CAR which is inequivalent to the repre- 
sentation connected to the massive Dirac operator, is studied. We 
determine classes of gauge and axial gauge transformations which 
can be unitarily implemented. In the latter case quantization condi- 
tions for gauge functions are obtained; integers entering can be in- 
terpreted as winding numbers. 


2370 Construction of gauge invariant actions for arbi- 
tary spin and bosonic string field theories. West, G.B. (Los 
Alamos National Lab., NM, USA). Nuclear Physics [Section] 
B; 277: No. 1, 125-152(3 Nov 1986). 

A simple method for constructing gauge invariant actions for 
both free massive bosonic fields of arbitrary spin as well as for 
string fields is described. The method is based on the use of La- 
grange multipliers and the introduction of auxiliary fields and re- 
sults in expressions that are straightforward generalizations of the 
Stueckelberg action for massive vector fields. An application of the 
method to the free bosonic string gives the corresponding gauge in- 
variant action for the string field functional in a rather pedestrian 
way. Although the role of the critical dimensions is apparent in the 


derivation we show how to extend the result outside of 26 dimen- 
sions. 
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2371 Harmonic superspace formalism and the consistent 
chiral anomaly in N = 1, d = 6 supersymmetric Yang-Mills 
theory. Li, W. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Physical Review 
[Section] D: Particles and Fields; 34: No. 8, 2347-2351(15 Oct 
1986). Contract AC03-76SF00098 

The harmonic superspace formalism has been used to con- 
struct the consistent chiral anomaly in N = 1, d = 6 supersymme- 
tric Yang-Mills theory. The expressions of the gauge anomaly A/ 
sub s//sup phi/ and of the supersymmetric anomaly A/sub SUSY// 
sup phi/ are given together with the consistent condition. 


2372 High order Cartan’s homotopy formulae and the 
Algebraic approach to anomalies. Xing-Chang Song. (Physics 

ent, Brookhaven National Laboratory, Upton, New 
York 11973). Annals of Physics (New York); 171: No. 2, 364- 
386(15 Oct 1986). Contract AC02-76CH00016;AC02- 
76ER03069. 

The homotopy operators in high-dimensional parameter 
space are introduced and the high order Chern-Simons-like charac- 
teristic polynomials are precisely defined. These quantities are 
closely related to the algebraic approach to anomalies recently pro- 
posed by Faddeev. 


2373 Sigma-models with torsion. Braden, H.W. (insti- 
tute of Field Physics, Department of Physics and Astrono- 
my, University of North Carolina, Chapel Hill, North Caro- 
lina 27514). Annals of Physics (New York); 171: No. 2, 433- 
462(15 Oct 1986). 

Supersymmetric sigma-models including torsion are analyzed 
with the canonical formulation of the (0+ 1)-dimensional reduction 
being presented in both classical and quantized forms. The N = 1 
model on a group manifold is used to illustrate this work. A N = 
1/2 reduction of this example is introduced with a new 1-parameter 
family of supercharges. Connection is made between this latter 
model and Kac-Moody partition function identities. 


2374 Renormalization flow in lattice QED. Lang, C.B. 
(Supercomputer Computations Research Institute, Florida 
State University, Tallahassee, Florida 32306 and Institut 
fuer Theoretische Physik, Universitat Graz, A-8010 
Austria). Physical Review Letters; 57: No. 15, 1828-1831(13 
Oct 1986). 

An investigation of pure U(i) gauge theory is made based on 
block-spin transformations for configurations of lattice size 16‘ 
down to size 8 and 4‘. Even operators (five types in the first three 
representations) and ten renormalized couplings are determined on 
these smaller lattices. This allows the mapping of the renormaliza- 
tion flow. An interesting fixed-point structure and results on the 
leading critical exponent are found. 


2375 Role of perturbation theory in sigma-models and 
Yang-Mills theories. Patrascioiu, A. (Los Alamos National 
Lab., USA. Center for Nonlinear Studies; Arizona Univ., 
Tucson, USA. Dept. of Physics). Physics Letters [Section] B; 
177: No. 3/4, 383-384(18 Sep 1986). 

Certain arguments regarding the validity of perturbative 
computations in o-models and Yang-Mills theories are reviewed 
from a critical point of view. It is concluded that in the absence of 
any asymptotic estimates the role of perturbative computations in 
this class of theories remains unclear. 


2376 Integrability properties of symmetric-space fields 
reduced from axially symmetric Einstein and Yang-Mills 
equations. Chau, L.; Chou, K.; Hou, B.; Song, X. (Physics 
Department, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] D: Particles and 
Fields; 34: No. 6, 1814-1823(15 Sep 1986). Contract AC02- 
76CH00016. 

A gauge-covariant symmetric-space formulation and integra- 
bility properties are given for symmetric-space fields reduced from 
the stationary axially symmetric Einstein equation and static axially 
symmetric self-dual Yang-Mills equations. 











2377 Lorentz invariance and the composite string. Fair- 
lie, D.B.; Manogue, C.A. (School of Natural Science, The 
Institute for Advanced Study, Prin New Jersey 
08540). Physical Review [Section] D: Particles and Fields; 34: 
No. 6, 1832-1834(15 Sep 1986). 

It is shown that in space-times of dimension 3, 4, 6, and 10 
there exists a parametrization of the string coordinates which auto- 
matically solves the nonlinear constraints of the theory and which 
permits the implementation of the Lorentz transformations of the 
string in terms of a linear action upon these parameters. Supersym- 
metry transformations are also discussed. The prospect of quantiz- 
ing the string in terms of a set of commutators for these parameters 
invariant under this action is examined. 


Interaction between solitons in gauge 
Baker, M.; Ball, J.S.; Zachariasen, F. (University of Wash- 
ington, Seattle, ‘Washington 98195). Physical Review [Section] 
D: — and Fields; 34: No. 6, 1888-1895(15 Sep 1986). 
A systematic method for obtaining asymptotic multisoliton 
solutions in gauge theories is given. These solutions are used to in- 
vestigate the interaction between vortex lines in type-I and type-II 
superconductors, reproducing the known behavior. The application 
to QCD flux tubes and glueballs obtained from the long-range ef- 
fective Lagrangian yield the following results: (1) No long-range 
Van der Waals—type forces exist between these solitons in spite of 
the fact that the Abelian force law obtained from this model is a 
linear potential; (2) the interactions between flux tubes and between 
flux tubes and anti-flux-tubes are identical, being repulsive at long 
range and strongly attractive at short range. This behavior differs 
sharply from the superconductor case, and results from the differ- 
ences between the gauge groups SU(2) and U(1). 


theories. 


Physik, Karl-Marx-Universitat, Lelbig, Perr Democrat- 
ic Republic). Physical Review [Section] D: Particles and 
Fields; 34: No. 6, 1896-1902(15 Sep 1986). 

We introduce a simplicial pseudorandom version of lattice 
gauge theory. In this formulation it is possible to interpolate con- 
tinuously between a regular simplicial lattice and a pseudorandom 
lattice. Using this method we study a simple three-dimensional 
Abelian lattice gauge theory. Calculating average plaquette expec- 
tation values, we find an extremum of the action for our regular 
simplicial lattice. Such a behavior was found in analytical studies in 
one and two dimensions. 


2380 Non-Abelian adiabatic phases and the fractional 
quantum Hall effect. Semenoff, G.W.; Sodano, P. (Depart- 
ment of Physics, University of British Columbia, Vancou- 
ver, British Columbia V6T 2A6, Canada). Physical Review 
Letters; 57: No. 10, 1195-1198(8 Sep 1986). 

An explicit realization of U(n) quantum holonomy is present- 
ed in the context of nonrelativistic (2+ 1)-dimensional electrody- 
namics and used to construct the adiabatic effective action. It is 
shown that the U(1) subgroup of the U(n) holonomy gives rise to 
an effective Chern-Simons topological mass term and its relation- 
ship with the fractional quantum Hall effect is discussed. 


2381 Derivative expansion for the one-loop effective ac- 
tions with internal symmetry. Chan, L. ent of 
Physics and Astronomy, Louisiana State University, Baton 
Rouge, Louisiana 70803; Center for Theoretical Physics, 
Laboratory for Nuclear Science and Department of Fhpulen 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Physical Review Letters; 57: No. 10, 1199- 
1202(8 Sep 1986). 

A simple systematic method is presented for the evaluation 
of the derivative expansion of the functional determinant with co- 
variant differential operators space-time—dependent background 
fields, and internal symmetry. The results are directly applicable to 
the one-loop perturbative effective-action expansion for bosons and 
fermions. Derivative expansions up to four-derivative terms for 
TrX[-Pi? +U(X)] and the effective action of the SO(N) linear o 
model are calculated. 
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2382 Nucleon axial-vector form factor in perturbative 
QCD. Carlson, C.E.; Poor, J.L. ent of Theoretical 
Physics, University of Lund, Soelvegatan 14A, S-223 62 
Lund, Sweden). Physical Review [Section] D: Particles and 
Fields; 34: No. 5, 1478-1481(1 Sep 1986). 

We calculate the axial-vector form factor g-italic/sub A- 
italic/(Q*) using leading-order perturbative QCD and a variety of 
distribution amplitudes (wave functions). We learn that g-italic/sub 
A-italic/ falls pes like 1/Q-italic* and its normalization is 
determined if we use the same distribution amplitudes that account 
for the nucleon magnetic form factors. The data on g-italic/sub A- 
italic/ extrapolated to higher Q-italic® are in accord with the nor- 
malization determined in this way. 


2383 Chiral-invariant color dielectric model of the nu- 
—_ Duck, I. (T. W. Bonner Nuclear Laboratories, Phys- 

t, Rice University, Houston, Texas 7231), 
Physica Review [Section] D: Particles and Fields; 34: No. 5 
1493-1498(1 Sep 1986). 

A color dielectric model of quark confinement is solved nu- 
merically for the nucleon. The dielectric field chi is taken to be a 
positive-definite function of the mean fields o for the color-screen- 
ing quark condensate and phi for the color-antiscreening gluon con- 
densate. chi approaches zero outside the nucleon to provide con- 
finement. The pion field is introduced as the chiral partner of oc. 
Fitting the nucleon properties puts limits on the parameters such 
that chi and (o,phi) are significantly different from their nominal 
values 1 and 0 inside the nucleon. 


2384 Extra gauge bosons in Es. London, D.; Rosner, 
J.L. (Department of Physics, University of British Colum- 
bia, Vancouver, British Columbia, Canada V6T 2A6). Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 5, 1530- 
1546(1 Sep 1986). 

Recent developments in superstring theories have renewed 
interest in E, as the group for grand unification. Es has rank 6, two 
more than the standard model, so that an Eg grand unified theory 
can have extra gauge bosons. For example, it can have extra low- 
energy Z-italic’s. If there is just one extra Z-italic at low energy, it 
can be a mixture of the two extra U(1)’s present in Es. We parame- 
trize this mixing by an angle t-italich-italice-italict-italica-italic. We 
consider the effects of Z-italic(t-italich-italice-italict-italica-italic) in 
neutral currents, putting limits on its mass. In addition, we consider 
the branching ratios, Drell-Yan production, and forward-backward 
asymmetries for Z-italic(t-italich-italice-italict-italica-italic). Another 
possibility is that, in addition to one extra Z-italic, there is an extra 
SU(2) present in the low-energy theory. It is SU(2)/sub I-italic/, 
the SU(2) which commutes with the el etic charge. We 
consider the effects of the W-italic/sub I-italic/, which are electro- 
magnetically neutral, in production of exotic particles and other 
rare processes, particularly flavor-changing neutral currents. 


2385 Topological terms induced by finite temperature 
and fluctuations. Niemi, A.J. (Department of Physics 
and Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720; Department of Physics, The 
Ohio State University, Columbus, Ohio 43210). Physical 
Review Letters; 57: No. 9, 1102-1105(1 Sep 1986). Contract 
ACO03-76SF00098. 

In (3+1)-dimensional finite-temperature and -density SU(2) 
gauge theories with left-handed fermions, the three-dimensional 
Chern-Simons term (topological mass) can be induced by radiative 
corrections. This result is derived by use of a family’s index theo- 
rem which also implies that in many other quantum field theories 
various additional lower-dimensional topological terms can be in- 
duced. In the high-temperature limit these terms dominate the parti- 
tion function, which suggests applications to early-Universe cos- 
mology. 


Spin-1/2 bosonization on compact surfaces. Bost, 
1B. B.; Nelson, P. (Ecole Normale Superieure, 75230 Paris 
Cedex 05, France). Physical Review Letters; 57: No. 7, 795- 
798(18 Aug 1986). 

We extend an existing Bose-Fermi equivalence formula to 
two-dimensional Euclidean space-times with arbitrary compact to- 








64 PHYSICS | 
6454 Field Theory 


pology. The result relates the nonchiral Dirac partition function to 
that of a scalar field, times a theta function. The proof is a short 
application of methods from complex geometry and Quillen’s deter- 
minant constructions. 


2387 New model of b-quark interactions: A 

alternative. Ma, E. (Department of Physics, University of 
California, Davis, California 95616; Department of Physics 
and Astronomy, University of Hawaii at Manoa, Honolulu, 
Hawaii 96822). Physical Review Letters; 57: No. 5, 535-538(4 
Aug 1986). 

Inspired by the possible particle content of the heterotic su- 
perstring at low energies, a model is proposed where the b quark is 
not paired with the t quark. Instead, the b quark couples to the c 
quark through a second W boson. This model is consistent with all 
established experimental and phenomenological constraints, and 
predicts the mass of the second W boson to be just beyond the ex- 
perimental limit of about 400 GeV. 


2388 Solitons in a composite model of 
electroweak theory. Craigie, N.; Kahana, S. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review Letters; 57: No. 5, 515-518(4 Aug 1986). Contract 
AC02-76CH00016;A.C02-76ER 13001. 

The possibility of soliton states, resembling skyrmions, oc- 
curring in a hypercolor framework of the electroweak theory is dis- 
cussed. This is done with a renormalizable linear-sigma-model real- 
ization of the soliton which may allow for new structure not far 
above the W and Z bosons in mass. 
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2389 (CNEA-NT—5/84) Some physical magnitudes of 
interest for nuclear reactions and their dependence on the 
projectile-target system. Characteristical curves for an elec- 
trostatic accelerator. Fernandez Niello, J.O.; Pacheco, A.J. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Investigaciones; Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Fisica). 1984. 31p. (In Spanish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86703934. 

The design and analysis of experiences with heavy ions re- 
quires the knwoledge of several characteristic parameters of the 
collision and their dependence on the reactant system. In the case 
of an electrostatic accelerator as the TANDAR, the bombarding 
energy (function of the projectile) is a direct consequence of the 
evolution of the charged state distribution for the projectile at the 
exit of the last stripper, as a function of the atomic number. The 
complexity resulting from this dependence originated the confec- 
tion of a series of diagrams. The diagrams correpond to the differ- 
ent physical magnitudes of interest in the analysis of nuclear reac- 
tions as a function of the projectile-target combination for terminal 
tensions similar to those expected to reach at the TANDAR. In 
each case, the curves are refered to the following physical magni- 
tudes: Ecm/Bc Kinetic energy in the center of the mass system and 
Coulomb barrier for the projectile-target system, Lgr = angular 
momentum corresponding to the grazing collisions. Diagrams of 
the average projectile energy per nucleon for the different values of 
the terminal tensions with one or two solid strippers are included. 
The use of the diagrams in some practical applications is illustrated 
through four examples. The diagrams may be extended, if necesary, 
to other physical magnitudes, at different accelerator’s operating 
conditions. (M.E.L.). 18 figs. 
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2390 (DOE/ER/05034—9) Experimental nuclear phys- 
August 1985-A) 


ics. Progress report, ugust 1986. (Vanderbilt 
Univ., Nashville, TN (USA). t. of Physics and Astrono- 
my). 1986. Contract AS05-76ER05S034. 44p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE87000654. 

The research activities of the experimental nuclear structure 
group at Vanderbilt University are reported here. Research contin- 
ues in the areas of (1) in-beam y-ray spectroscopy; (2) studies of 
nuclei far from stability at UNISOR and at the recoil mass spec- 
trometer at the University of Rochester; (3) nucleon transfer reac- 
tion and fusion-fission studies; and (4) theoretical studies. In gener- 
al, abstracts of papers published or submitted for publication in this 
period make up this report along with brief reports of work in 
process and complete copies of a few conference papers. 


2391 (DOE/ER/10364—170) Research in theoretical 
nuclear physics. Progress report. (Minnesota Univ., Minne- 
apolis (USA). School of Paysice and Astronomy). Paae 
Contract AC02-79ER 10364. 22p. NTIS, PC A02/MF A 
GPO Dep. File Number DE87000643. 

A review of recent research is provided. Research concern- 
ing light ion structure and reactions includes multi-configuration 
resonating-group studies, pseudo-state calculations in light systems, 
and electromagnetic studies with microscopic wave functions. Nu- 
clear structure studies involve alpha clustering in the nuclear shell 
model and effective interactions for the shell model. Low energy 
heavy ion collision research concentrates on spin-dependent effects, 
the heavy ion optical potential, form factors for the proximity inter- 
action between deformed nuclei, and gamma decay of the giant 
quadrupole resonance. Research concerning peripheral heavy ion 
reactions at medium and high energies explores geometric calcula- 
tions of nucleus-nucleus reaction cross sections, the formation of 
quasi-molecular states in heavy ion collisions, and anomalons in rel- 
ativistic heavy ion collisions. Additional research concerns a study 
of the properties of highly excited nuclear matter and QCD plasma 
formation in heavy ion reactions. 


2392 (AEA-TECDOC—345) Neutron physics and nu- 
clear data measurements with accelerators and research reac- 
tors. Lectures presented at the IAEA interregional training 
course held at Tashkent, USSR, 4-30 September 1983. (Inter- 
national Atomic Energy Agency, Vienna (Austria); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). Aug 1985. 263p. 
(CONF-830978—). NTIS (US Sales Only), PC A12/MF 
A01. File Number DE86703933. 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The report contains a collection of lectures devoted to the 
latest theoretical and experimental developments in the field of fast 
neutron measurements and in the studies of neutron interactions 
with nuclei. The possibilities offered by particle accelerators and re- 
search reactors for research and technological applications in these 
fields are pointed out. 


2393 ee _ eas P Partial neu- 
tron cross sections. Experiment and pe cal Yu.P. 
(GJoint Inst. for Nuclear Research, oT USSR). Aug 
1985. NTIS (US Sales Only), PC Ai2/MF AOl. File 
Number DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The peculiarities of interaction of resonance neutrons with 
nuclei are discussed. The methods of high-intensity neutron spec- 
trometry and the results of studying different decay channels of 
neutron resonances are reported briefly. Special emphasis is put on 
the latest data on the study of neutron reactions with charged parti- 
cle emission and gamma-ray spectra of decay. The regularities of 
the compound nuclei decay are discussed. 45 refs., 14 figs., 1 tab. 





2394 (LBL-PUB—426-Rev.7/86) Guide to user facilities 
at the Lawrence Berkeley Laboratory. Research facilities 
available to researchers, universities, other laboratories, and 
industry. Revision 7/86. (Lawrence Berkeley ey CA 
ae [1986]. Contract AC03-76SF00098. 19p. NTIS, PC 
02/MF A01; 1; GPO Dep. File Number DE87000247. 

User facilities that are discussed are the National Center for 
Electron Microscopy, The Bevalac, the SuperHILAC, the 88-Inch 
Cyclotron, the National Tritium Labeling Facility, the Heavy 
Charged Particle Treatment Facility, the 2.5 MeV Van de Graaff 
Facility, the Center for Computational Seismology, the Sky Simula- 
tor, the Mobile Window Thermal Test Facility, and the Low Back- 
ground Counting Facility. Addresses and telephone numbers of 
contact personnel are provided. 18 figs. (DWL) 


2395 (UCRL—95279) Physics of antimatter-matter reac- 
tions for interstellar propulsion. Morgan, D.L. Jr. (Lawrence 
Livermore National Mreb., CA (USA)). 22 Aug 1986. Con- 
tract W-7405-ENG-48. 40p. (CONF-860588—1). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86016079. 

From American Association for the Advancement of Sci- 
ence annual meeting; Philadelphia, PA, USA (25 May 1986). 

At the stage of the antiproton-nucleon annihilation chain of 
events relevant to propulsion the annihilation produces energetic 
charged pions and gamma rays. If annihilation occurs in a complex 
nucleus, protons, neutrons, and other nuclear fragments are also 
produced. The charge, number, and energy of the annihilation 
products are such that annihilation rocket engine concepts involv- 
ing relatively low specific impulse (I/sub sp/ = 1000 to 2000 s) and 
very high I/sub sp/ (3 x 107s) appear feasible and have efficiencies 
on the order of 50% for annihilation energy to propulsion energy 
conversion. At I/sub sp/’s of around 15,000 s, however, it may be 
that only the kinetic energy of the charged nuclear fragments can 
be utilized for propulsion in engines of ordinary size. An estimate 
of this kinetic energy was made from known pieces of experimental 
and theoretical information. Its value is about 10% of the annihila- 
tion energy. Control over the mean penetration depth of protons 
into matter prior to annihilation is necessary so that annihilation 
occurs in the proper region within the engine. Control is possible 
by varying the antiproton kinetic energy to obtain a suitable annihi- 
lation cross section. The annihilation cross section at low energies 
is on the order of or larger than atomic areas due to a rearrange- 
ment reaction, but it is very low at high energy where its value is 
closer to nuclear areas. 


2396 1985 recent references (cumulation). Ramava- 
taram, S. (Brookhaven National Laboratory, Upton, New 
York 11973, USA). Nuclear Data Sheets; 47: No. 3, 541- 
752(Mar 1986). Contract AC02-76CH00016. 
A reaction index and bibliography is given for all literature 
received by the National Nuclear Data Center or assigned key 
numbers between September aand December, 1985. (AIP) 
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2397 (IAEA-TECDOC—345, pp 157-166) Nuclear 
data measurements in neutron experiments at steady state 
atomic reactors. Vertebnyi, V.P. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). Aug 1985. NTIS (US 
Sales Only), PC Al2/MF A0O1. File Number DE86703933. 
(CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

A review of intense filtered neutron beam methods for nu- 
clear data measurements is given. These data may be useful for 
many applications including the reactor physics. 36 refs., 10 figs., 1 
tab. 
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REFER ALSO TO CITATION(S) 2166, 2214 


2398 (INIS-SU—326, PP 364) Angular and energy cor- 
relations of the °Li at energy of 156 


MeV in interactions with “Si nuclei. Pu gach, V.; Vagner, 
G.; Knopfle, K. 1985. (In Russian). NTIS rus Sales Only), 
PC A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summ.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2399 (ITF—85-143-R) On the effective range expansion 
for the doublet nd-scattering. Simenog, I.V.; Sitnichenko, 
A.L; Shapoval, D.V. (AN Ukrainskoj SSR, Kiev. Inst. 
Teoreticheskoj Fiziki). 1985. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86704216. 

The expression for the doublet nd scattering effective range 
r is obtained. Numerical calculations of r are made for a number of 
NN potentials and the quadric correlation between the parameter 
1/2a?r and the scattering length a is found. Consideration of this 
correlation together with the known dependence between the triton 
binding energy and a yields the model-independent description of 
the low-energy nd scattering amplitude. 26 refs.; 3 figs. 


2400 GINR—D-1, rare pp 227-232) msup(+-) and 
ksup(-+--) meson production in relativistic nuclei collisions 
with carbon, copper and lead nuclei at 3.65 Gev/nucleon. 
Gavrilov, Yu.K.; Gorbunov, V.K.; Guber, F.F.; Krasnov, 
V.A.; K in, A.B.; Pantuev, B.S.; Razin, V.I.; Reshetin, 
A.L; Filippov, S.N. (AN SSSR, Moscow. Inst. Yadernykh 
Issledovanij). 1984. (In Russian). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE87780011. (CONF- 
8406221—). 

From 7. international seminar on high energy physics prob- 
lems, multiquark interactions and quantum chromodynamics; 
Dubna, USSR (19 Jun 1984). 

Cross sections for 7*~ and K*~ -meson production on nuclei 
of carbon, copper and lead under the effect of deuterium and 
carbon 3.65 GeV/nucleon and 5 GeV/nucleon *He nuclei, i.e. at 
energies much higher than thresholds of meson production in NN- 
collisions are determined. The measurements are conducted at High 
Energy Laboratory, JINR using the “Kaspij” channel as a second- 
ary particle spectrometer. The measurements are conducted accord- 
ing to the time-of-flight technique at two flight bases: 7 and 10 m. 
Absolute values of differential cross sections d?0°/dQdp of 7*~ and 
K*~-meson production on a deuteron beam, 3.65 GeV/nucleon 
carbon nuclei and 5 GeV/nucleon *He nuclei for the angle of 23 
deg in the laboratory system on carbon, copper ad lead target 
nuclei are obtained. Ratios of 7*~ and K*~ meson production cross 
sections are presented. Different 7*~ ad a~ -meson yields is qualita- 
tively explained by the ratio of the number of neutrons and protons 
in interacting nuclei. This ratio is equal to 1 for the absolutely sym- 
metric system d-+c, it is less than 1 for d+Pb and c+Pb and it is 
more than 1 for *He+C, *He+Pb. Change in ratios of cross sec- 
tions of 7- and K-meson and K~ -, K* -meson production can be ex- 
plained by difference in absorption of m~- and K™-mesons in 
nuclei. 11 refs.; 1 tab. 


2401 (JINR—R-1-85-149) Momentum characteristics of 
spectators in fragmentation of ‘He nuclei. Glagolev, V.V.; 
Lebedev, R.M.; Strel’tsov, V.N. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of et Energy). 1985. 7p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86703926. 

Submitted to the journal Yad. Fiz. . 

Some characteristics of 7H, *H, He fragments from ‘Hep 
interaction at 8.6 GeV/c have been studied. A numerical proce- 
dure, based on Monte-Carlo method, for getting the wave function 
of relative motion of nucleons or groups of nucleons in nucleus is 
proposed to describe the fragment momentum spectra and the 
asymmetry in Treiman-Yang angle distribution. The agreement be- 
tween computed and experimental results is sufficient if one takes 
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into account the experimental errors and the nucleus binding 
energy. 15 refs.; 5 figs. 








2402 (JINR—R-2-85-251) On some problems of pion- 
nucleon interaction physics. Lapidus, L.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1985. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86703909. 

Submitted to the 4. All-union seminar programm of experi- 
mental researchs on meson fasility JINR USSR, Zvenigorod, 1985. 

Questions of possible interest for new investigations of differ- 
ent processes of pion-nucleon interactions including radiative proc- 
esses with pions of intermediate energy are shortly discussed. For 
elastic pion-nucleon scattering it is desirable to made the systematic 
investigation of polarization, parameters of polarization rotation. 
Consequenses of the dispersion relation for pion-nucleon elastic 
scattering at low energy are under discussion. The investigation of 
radiative capture of the pion by protons gives information of photo- 
production of pions by monochromatic y-rays on free neutrons. 
The investigation of the 7p — nyy process is sensitive to the sign 
of the 7 deg — 2y decay amplitude. It is interesting to measure the 
bremsstrahlung in pion-nucleon collisions on a polarized hydrogen 
target. 25 refs. 















































































2403 (JINR—R-4-85-126) On a contradictory situation 
in the coherent ‘*C(y,7°) and *He(y,7°) reactions. Kama- 
lov, S.S.; Kaipov, T.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics; Kazakhskij 
Gosudarstvennyj Univ., Alma-Ata (USSR). 1985. 8p. ‘Ga 
Russian). NTIS (US Sales Only), PC A0O2/MF AOl1. 
Number DE86704218. 

Submitted to the journal Phys. Lett. B. 

Differential cross sections for a coherent 7° meson photo- 
production process on the '*C and ‘He nuclei in Ass resonance 
region have been calculated within the framework of the impulse 
approximation and the distorted wave method (DWIA), compari- 
son with new experimental data has been performed. Causes of di- 
vergences existed within the framework of the DWIA calculations 
have been revealed. An important role of the Fermi nucleon 
motion and strong sensitivity to the choose of different versions of 
elementary amplitudes have been shown.Good agreement with an 
experiment when using BDW-amplitude has been obtained. 21 refs.; 
4 figs. 


2404 (TRI-PP—86-71) Two and few-nucleon systems. 
van Oers, W.T.H. (Manitoba Univ., Winnipeg (Canada). 
Dept. of Physics). Aug 1986. 12p. (CONF-860832—3). 
NTIS (US Sales Only), PC ‘A02/MF AOl. File Number 
DE87900050. 

From 11. international conference on few-body systems in 
particle and nuclear physics; Tokyo, Japan (24 Aug 1986). 

A review of recent research in two and few nucleon systems 
is given. Topics discussed are the nucleon-nucleon interaction and 
phase shift analyses, the nucleon-nucleon effective range param- 
eters, neutron proton capture or photodisintegration of the deutron, 
three-nucleon systems and theoretical predictions based upon the 
Faddeev equations, D- and S-state asymptotic normalizations of the 
very-light nuclei, scattering of few-nucleon systems and the struc- 
ture of very-light nuclei, and symmetry tests. 


2405 Measurement of isospin mixing in ‘He and its im- 
plications for breaking. Blilie, C.L.; Dehn- 
hard, D.; Holtkamp, D.B.; Cottingame, W.B.; Halderson, 
D,; Morris, C.L.; Moore, CF; Seidl, P.A.; Ohnuma, i 
Maeda, K. (School of Physics ‘and Astronomy, University 
of Minnesota, Minneapolis, Minnesota 55455). Physical 
Review Letters; 57: No. 5, 543-546(4 Aug 1986). 

a-*He inelastic cross sections have been measured at T/sub 
t/ = 180 MeV. In the region of the J/sup 7/ = 17 states (E/sub 
x/a23 to 30 MeV) the 2*/2™ cross-section ratio R/sub a7/ was 
found to be 1.05 +- 0.08 at theta/sub lab/ = 30°. Such a small de- 
viation from 1.0 implies that isospin mixing between the T = 0 and 
T = 1 states in ‘He is quite weak, in striking contrast to the strong 
isospin mixing deduced from the large ratio of photonucleon cross 
sections, R/sub y/ = o(y,p)/o(y,n)a1.7. Thus the conclusion 
drawn from the photonucleon work, that there is a large charge- 
symmetry-breaking nuclear force in *He, needs to be reexamined. 


6513 Nuclear Properties And Reactions, A=6-19, 
Theoretical 





(DOE/ER/03244—123) Weak decay of P shell 
lambda hypernuclei. Grace R. (Carnegie-Mellon Univ., Pitts- 
burgh, PA WUSA). Dept. of Physics). 1986. Contract AC02- 
76ER03244. 226p. NTIS, PC A1l/MF A0Ol; 1; GPO Dep. 
File Number DE87000954. 

Methods and results of an experiment to study the weak 
decay of Lambda hypernuclei are presented. The hypernuclei under 
study were ™C, 'B, plus a hypernuclear of unknown charge and 
mass designed /sup a/Z. The hypernuclear production data were 
obtained using the Hypernuclear Spectrometer and the Low 
Energy Separated Beam (LESB J), at the AGS of Brookhaven Na- 
tional Laboratory. The Kaon beam momentum was 805 MeV/c. 
Three hypernuclear states were observed, the '*C ground state, the 
P substitutional state, and the S substitutional state. The P substitu- 
tional state has been previously observed to decay to “B plus a 
low energy proton. Hence, decay products observed in coincidence 
with this state are from the weak decay of |B. The S substitutional 
state is shown to decay to a stable but unidentified hypernucleus. 
The protons from the nonmesonic decay branch, and the negative 
pion from the mesonic decay branch were detected in a 14 elements 
scintillator range spectrometer. The neutrons from the nonmesonic 
decay branches were detected in a 24 element neutron detector. 
The experimental results are compared with several calculations for 
hypernuclear nonmesonic decay in infinite nuclear matter and in 
finite nuclei. Several of these calculations agree favorably with the 
total nonmesonic rate, but none of the calculations are able to de- 
termine both the nonmesonic rate and the neutron stimulated frac- 
tion. 40 refs., 103 figs., 25 tabs. 


2407 (IAEA-TECDOC—345, pp 179-189) On neutron 
yield for the O,F(a,n) reactions. Vedios V.A. Cran 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehner, Poy: 
Moscow. Inst. Atomnoj Ehnergii). Aug 1985. Ss (Us 
Sales Only), PC A12/MF AO0O1. File Wenber DE86703933. 
(CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

An evaluation of cross sections and neutron yields for the 
(alpha,n) reaction on oxygen, fluorine and some structural materials 
was made on the basis of the experimental data reported in the lit- 
erature up to 1982. 32 refs., 5 figs., 4 tabs. 


(IC—86/30) On the energy dependence of 
30° He,"Be)"Be reaction and information 
using the same reaction on '*C and **Mg nuclei. Rahman, 
M.A.; Rahman, S.N. (International Centre for Theoretical 
Physics, Trieste (Italy); Dacca Univ. (Bangladesh). Dept. of 
Physics). Feb 1986. 16p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86704222. 

The angular distribution pattern of the ™*C(*He,’7Be)*Be re- 
action available at various incident energies are analyzed with a 
view to study the characteristic difference between two "Be-states. 
It is observed that the characteristic difference of 7Be-states at dif- 
ferent incident energies is not removed but can be well accounted 
for by the LS-coupling term in the FR-DWBA calculations. Ex- 
tracted alpha spectroscopic strength remains fairly constant all over 
the energy. Furthermore, the same reaction has been analyzed on 
12C and *Mg using four discrete potential families for 7Be-channel 
and one discrete potential family for *He-channel to extract alpha- 

spectroscopic factors. It is shown that the relative spectroscopic 
factors are reliable if they are calculated staying within one poten- 
tial family (S(?*Mg/12C) = 0.12). But changing the potential family 
between ™C and Mg, one obtains the extreme cases, such as 
S(*Mg/"C) = 0.025 and 0.51 i.e. 1:20. 12 refs, 5 figs, 3 tabs. 
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2409 (iC—86/31) Alpha-spectroscopic factors from 
(d,*Li) and (*He,’7Be) reactions on '2C, **Mg, “Ca and 
58Ni, Rahman, M.A.; Rahman, S.N.; Gupta, H.M.S.; Trost, 
H.J.; Lezoch, P.; Strohbusch, U. (International Centre for 
Theoretical Physics, Trieste (Italy); Dacca Univ. ork. 
desh). Dept. of Physics; Hamburg Univ. (German R.). 
1. Inst. fuer Experimentalphysik). \ 1986. 14p. Nis (Us 
Sales Only), A02/MF AO1. File Number DE86704223. 

An attempt has been made to compare the alpha-spectrosco- 
pic factors (Ssub(a)) resulting from (d,*Li) and (*He,’Be) reactions 
on C, Mg, “Ca and °*Ni employing potentials characterizing 
the same potential family for the deuteron and for the *He-channels 
and another set of potentials characterizing a particular potential 
family for *Li and 7Be-channels respectively. It is found that the 
extracted spectroscopic factors for 1*C, 7*Mg and “Ca agree well, 
while that for the target °*Ni differs by an order of magnitude from 
the other two reactions. A possible reason has been discussed. 16 
refs, 5 figs, 2 tab. 


2410 (INIS-SU—326, pp 356) Isospin nonconservation 
degree in the heavy ion reactions. Artemov, K.P.; Golovkov, 
M.S.; Gol’dberg, V.Z. 1985. (In Russian). NTIS (US Sales 
Only), PC A2i/MF AOl. File Number DE86780472. 
(CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2411 (INIS-SU—326, pp 546) Analysis of anomalies in 
7Li(t,p)°Li reaction excitation function. Abramovich, S.N.; 
Guzhovskij, B.Ya.; Lazarev, L.M. 1985. (In Russian). NTIS 
(US Sales Only), PC A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2412 (JINR—E-1-84-321) Multiplicity, momentum and 
angular characteristics of mesons for pC, dC, aC and CC 
interactions at 4.2 Gev/c per nucleon. Agakishiev, N.N.; Ak- 
hababyan, N.; Armutlijsky, D. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy; Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1984. 17p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704056. 

Submitted to the 22. International conference on high energy 
physics, Leipzig, 1984 and to 10. International conference on parti- 
cles and nuclei (Heidelberg, 1984). 

Mul tiplicity, momentum and angular characteristics of a 
mesons produced in interactions of light nuclei (p, d, a, C) with 
carbon at a momentum of 4.2 GeV/c per nucleon are investigated. 
It is shown that the average multiplicity of m~ mesons, <7>, in- 
creases proportionally to the number of nucleons of the projectile 
nucleus which participate in the interaction with a carbon nucleus. 
A linear dependence of the dispersion of the 7~ meson multiplicity 
distribution on <n> is observed. The shape of the 7~ meson distri- 
butions over Psub(lab.), THETAsub(lab.), Psub(tr) and ysub(lab.) 
weakly depends on the atomic weight of the projectile. The experi- 
mental data can be satisfactorily described by the Dubna version of 
the cascade model and by the multiple scattering model. 26 refs.; 9 
figs. 


2413 (JINR—E-1-84-421) Mechanism of cumulative 
proton production in pion-nucleus interactions at 5 GeV/c. A 
phenomenological analysis. Abdinov, O.B.; Bayramov, A.A.; 
Budagov, Yu.A.; Dvornik, A.M.; Lomakin, Yu.F.; Kharz- 
heev, Yu.A.; Maylov, A.A,; Flyagin, V.B. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems; AN Azerbajdzhanskoj SSR, Baku. Inst. Fiziki; 
Gomel'skij Gosudarstvennyj Univ. (Byelorussian SSR)). 
1984. 1lp. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704204. 

Separate mechanism contributions to cumulative proton pro- 
duction were obtained for 5 GeC/c aC interactions. The struc- 
ture function of backward emitted proton includes: the contribution 
of the evaporation mechanism of the excited residual nucleus, the 
contribution of the multiple nuclear scattering mechanism (includ- 
ing charge exchange, elastic and inelastic scattering processes) and 
the mechanism of slow secondary pions absorption by the intranu- 
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clear nucleon pair. Contribution of the a7 “d” — psub(back) + p 
reaction to cumulative proton production was estimated independ- 
ently from the experiment: > = (1.5 +- 0.4) mb. Dependence was 
obtained for the average angle between two protons (with one 
emitted to the backward hemisphere in lab. systems) upon its kinet- 
ic energy sum Tsub(2p) in pion-carbon and pion-"freon” (anti A ap- 
proximately 24) interactions. A characteristic maximum caused by 
absorption of slow pions has been obtained in the region 0.19 < 
Tsub(2p) < 0.26 GeV. 25 refs.; 12 figs.; 4 tabs. 


2414 (JINR—R-1-85-208) Spectra of p,d,t emitted at 
160 deg in a reaction with the '*C nuclei (3.6 GeV/nucleon). 
Anikina, M.Kh.; Vardenga, G.L.; Golokhvastov, A.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1985. 11p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86704224. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Experimental data on energy specira of protons, deuterons 
and tritons emitted at a 160 deg angles in collision of 3.6 GeV per 
nucleon C nuclei with C, Al, Cu, Pb targets are presented. The 
characteristics of the obtained spectra are compared with corre- 
sponding characteristics of p, d, t spectra in hadron-nucleus reac- 
tions. The data are compared with coalescence model predictions. 
The estimations of the radii of deuteron production regions, ob- 
tained in the framework of the thermodynamic model, are present- 
ed. 15 refs.; 3 figs.; 4 tabs. 


2415 (LYCEN—8478) Study of Gamow-Teller reson- 
ances and of A-resonance excitation by (*He,t) reactions at 
intermediate energies. Contardo, D. (Lyon-1 Univ., 69 - Vil- 
leurbanne (France). Inst. de Physique Nucleaire). Jul 1984. 
a (In French). NTIS (US Sales Only), PC A04/MF AO1. 
le Number DE86753169. 
(*He,t) experiments have been performed at Laboratoire Na- 
tional Saturne at bombarding energies between 600 MeV and 2.3 
GeV. Outgoing tritons were analysed with the magnetic spectrome- 
ter SPES IV. For different targets ranging from ™C to **Pb 
(78Mg, **Ca, °*Fe, Zr) the reaction shows a strong selectivity for 
Gamow-Teller excitations. A DWIA calculation of the cross sec- 
tion for this transition to 17N ground state is in good agreement 
with experimental data. At high excitation energy (approximately 
300 MeV) the A-resonance excitation has been observed on free 
proton and several nuclei. A plane wave analysis of the p(*He,t) 
A** reaction assuming a 7 and rho exchange model allows to de- 
termine a *He form factor. Experimental data for A-excitation in 
nuclei are quite similar over all the targets studied. However, the 
position of the resonance is shifted at lower excitation energy as 
compared to the one observed for the proton. The nature of A-peak 
is nuclei remains under question. 


2416 (ORNL/TM—10191) Gamma-ray production cross 
sections for 0.9 to 20 MeV neutron interactions with *°B. 
Bywater, R.L. Jr. (Oak Ridge National Lab., TN (USA)). 
Sep 1986. Contract AC05-840R21400. 22p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87001602. 

Gamma-ray spectral data previously obtained at the 20-meter 
station of the Oak Ridge Electron Linear Accelerator flight-path 8 
were studied to determine cross sections for 0.9- to 20-MeV neu- 
tron interactions with 1B. Data reduction techniques, including © 
those for determination of incident neutron fluences as well as those 
to compensate for Doppler-broadened gamma-ray-detection re- 
sponses, are given in some detail in this report. 9 refs., 4 figs. 2 
tabs. 


2417 Equilibration in orbiting reactions. Shivakumar, 
B.; Sha 9 D.; Stelson, P.H.; Beckerman, M.; Harmon, 
B. A. Teh, K ; Bromley, D.A. (A. W. Wright Nuclear Struc- 
ture ‘Laboratory, Yale University, New Haven, Connecticut 
06511; Physics Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). Physical Review Letters; 57: 
No. 10, 1211-1214(8 Sep 1986). Contract AC02- 
76ER03074;A.C05-840R21400. 

Forward-angle yields of targetlike products in reactions be- 
tween a /sup 28/Si beam and a /sup 14/N target have been meas- 
ured at laboratory energies between 100 and 170 MeV. The /sup 
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12/C and /sup 16/O yields are found to be higher than those of / 
sup 14/N over the measured range of energies. This is interpreted 
as evidence for the equilibration of charge and mass in orbiting re- 
actions. 


2418 Precise test for the unitarized pion photoproduc- 
tion impulse amplitude in ss nuclear reactions. a 
man, R.; Mukhopadhyay, N.C. (Department of Physi 
Rensselaer Polytechnic Institute, Troy, New York 13181), 
Physical Review Letters; 57: No. 9, 111341116(1 Sep 1986). 

We construct an impulse operator for pion photoproduction 
from threshold through the A region, suitable for nuclear use, with 
improved Born dynamics and unitarity. Taking the example of the 
reaction /sup 14/N(y,7*) /sup 14/0 (g.s.), we demonstrate superi- 
or features of the amplitude at different energies. At or near the A 
resonance, very sizable effects arise both from the unitarity and 
from the refined treatment of the pionic final-state interaction in the 
A-hole approach. 


2419 Light particle emission in /sup 16/O-induced reac- 
tions on /sup 12/C, /sup 27/Al, and /sup 197/Au at E-italic/ 
A-italic = 25 MeV. Chitwood, C.B.; Fields, D.J.; Gelbke, 
C.K.; Klesch, D.R.; Lynch, W.G.; Tsang, M.B.; Avwes, 
T.C.; Ferguson, R.L.; Obenshain, F.E.; Plasil, F.; and 
others. (National Superconducting Cyclotron Laboratory 
Michigan State University, East Lansing, Michigan 48824), 
Physical Review [Section] C: Nuclear Physics; 34: No. 3, 858- 
871(Sep 1986). 

Single- and two-particle inclusive cross sections of light par- 
ticles (p,d,t) were measured for /sup 16/O-induced reactions on / 
sup 12/C, /sup 27/Al, and /sup 197/Au at E-italic/A-italic = 25 
MeV. The energy and angular distributions indicate that these par- 
ticles originate from violently interacting subsets of the projectile- 
target system. For reactions on /sup 197/Au, the two-particle cor- 
relations at large relative momenta indicate an ordered motion in 
the entrance channel reaction plane which is superimposed on the 
random velocities of the constituents of these subsets. For reactions 
on /sup 12/C, the two-particle correlations appear to be dominated 
by momentum and energy conservation. 


2420 12C(m,yo)'°C reaction in the giant resonance 
region. Bergqvist, I.; Drake, D.M.; McDaniels, D.K.; 
Wender, S.A.; Lindholm, A.; Nilsson, L.; Olsson, N.; Zorro, 
R.; Dietrich, F.S. (Los Alamos National Lab., NM, USA; 
Tandem Accelerator Lab., Up Sweden; Lawrence 
Livermore National Lab., CA, USA). Nuclear Physics [Sec- 
tion] A; 456: No. 3, 426-436(18 "Aug 1986). 

The C(n,7o)'*C excitation function at 90° has been meas- 
ured in the neutron energy region of 7.0 MeV to 19.5 MeV. The 
results show a prominent giant resonance at 17.2 MeV and a broad 
“pygmy” resonance structure around 10 MeV. We obtain good 
agreement with the results observed for the '*C(p,7o)"*N reaction 
both with regard to the shape of the 90° excitation function and to 
the absolute magnitude of the cross section. However, cross sec- 
tions obtained by detailed balance from the ™C(y,no)!2C reaction 
are almost a factor of two higher. Direct-semidirect (DSD) calcula- 
tions are presented for both (p,y) and (n,7) reactions. 


2421 Nonequilibrium population of magnetic substates 
and excitation-energy division in the decay of an orbiting 
complex. Ray, A.; Leach, D.D.; Vandenbosch, R.; Lesko, 
K.T.; Shapira, D. (Nuclear Physics Laboratory (GL-10), 
University of Washington, Seattle, Washington 98195). 
Physical Review Letters; 57: No. 7, 815-818(18 Aug 1986). 
y-tay angular correlations have been measured for the 
strongly damped reaction /sup 12/C(/sup 28/Si,/sup 12/C)/sup 
28/ Si at theta/sub c.m./ = 180° for E/sub c.m./ = 42.7 and 33.7 
MeV. The /sup 12/C (4.44 MeV, J/sup 7/ = 2*) state is found to 
be produced almost exclusively in the m = 0 magnetic substate 
with respect to the beam axis. Comparison of singles and coinci- 
dence yields shows that the /sup 12/C comes out in its ground 
state most of the time (@70%) resulting in the entire excitation 
energy =(15—20) MeV appearing in /sup 28/Si. These results can 
be reproduced by a constrained phase-space calculation. 
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2422 (INIS-BR—537-Vol.2, pp vp) Chromium 51 em 
K2CrO,: reactions of atoms in solid state. Valim, J.B.; 
Nascimento, R.L.G. do; Collins, C.H.; Collins, K.E. (Sao 
Paulo Univ., Ribeirao Preto, Brazil. Faculdade de Filosofia, 
Ciencias e Letras; Piaui Univ., Fe a Bae gto de 
Quimica; Universidade Estadual de a ae 
de Quimica). 1986. (In Portuguese). NTIS (US Sales Oly, 
PC A19/MF AOl. File Number DE87700036. (CONF- 
860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The study of the chemistry of ‘dopant’ **Cr(III) atoms in 

ine Cr(VI) compounds began as a sub-field of Hot Atom 

. We shall review the attempts to use ‘dopant’ chromium- 

51 atoms as surrogate chromium recoil atoms with the special prop- 
erty of having a low-energy, recoil-dam-age-free history. These 
dopant atoms have shown behaviors very similar to those of high 
energy recoil *'Gr atoms, thus offering little hope of learning about 
special damage site structures and reactions by behavioral differ- 
ences. Recent work has shown that at least some of the ‘dopant’ 
51Cr(III) is present as a second, non-chromate solid phase in ‘doped 
crystal’ experiments. Monodisperse *Cr(OH)s particles mixed with 
pure K2CrO, are very reactive. 


2423 (INIS-mf—10455, pp 22-25) Measurement of some 
(a, p), (a, a), (n, 2n) and (, n’y) - cross sections at a neutron 
energy of 14.52 (+- 0.23) MeV and evaluation of the respec- 
tive cross sections. Wagner, M.; Winkler, G. 1986. "NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86703659. 

In Progress report 1985 of Institute for Radium Research 
and Nuclear Physics (IRK) of the Austrian Academy of Sciences. 


2424 (ISN—85-32) Glauber optical limit approximation 
for polarized d-nucleus elastic at intermediate ener- 
gies. Yanlin, Y.; Nguyen, V.S. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires). 1985. 2p. (CONF- 
850807—19-Summ.). NTIS (US Sales Only), A02/MF 
A01. File Number DE86753176. 

From 6. international symposium on polarization phenomena 
in nuclear physics; Osaka, Japan (26 Aug 1985). 

Published in summary form only. 


2425 Nuclear data sheets for A = 49, Burrows, T.W. 
(National Nuclear Data Center, Brookhaven National Labo- 
ratory, Upton, NY 11973, UASA). Nuclear Data Sheets; 48: 
No. 2 *569-661(Aug 1986). Contract AC02-76CH00016. 

The 1978 evaluation of A = 49 (78Hal5) has been revised 
using experimental decay and reaction data received by the cutoff 
data noted below. See also 75Be56 and 76Ha07 for mass excess and 
deformation calculations relevant to the unobserved nuclides of 
"Co and “Ni. 


2426 Asymmetric aap functions and the extinction 
of rainbows: A comparison of a-particle scattering from “Ca 
and “Ca. McVoy, K.W.; Khalil, H.M.; Shalaby, M.M.; 
Satchler, G.R. (Wisconsin Univ., Madison, USA; Ain 
Shams Univ., Cairo, Egypt; Oak Rid e National Lab., TN, 
USA). Nuclear Physics Section] A; 455: No. 1, 118-140(7 Jul 
1986). Contract AC05-840R21400. 

A decomposition of elastic scattering amplitudes into their 
nearside and farside components is employed to exhibit the pres- 
ence of a striking farside (‘nuclear’) rainbow in the angular distribu- 
tions for a+ Ca scattering at energies from 36 to 61 MeV. The 
rainbow is identified by a deep ‘Airy minimum’ which is present in 
the farside components of the angular distributions throughout this 
energy region. Over the same energy range, the angular distribu- 
tions for the more absorptive a+ “Ca scatiering exhibit no Airy 
minima, and, in this sense, show no nuclear rainbow. However, a 








steepening of the slope of their smooth farside component, which 
appears at energies above that (proportional 60 MeV) for which the 
rainbow angle for a+ “Ca, at energies above 60 MeV. The manner 
in which the Airy minima of this and other nuclear rainbows are 
extinguished by absorption is examined in detail and is found to 
depend critically on the asymmetry in the shape of their deflection 
functions at low energies. 
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2427 (CONF-861114—5) Crystal blocking in heavy ion 
reactions. del Campo, J.G. (Oak Ridge National Lab., TN 
(USA). Physics Div.). 1986. Contract AC05-840R21400. 

. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000748. 

From 9. international conference on application of accelera- 
tors in research and ind Den USA (10 Nov 19: 

The crystal <houllins toakaaiagh anol ma used to ce hn short 
lifetime (10~'* sec), was developed during the 1960's primarily in 
connection with the study of the channeling effect. Early blocking 
lifetime measurements involved light ion resonance reactions yield- 
ing typical lifetime values down to the order of 10-1" sec. Recently, 
studies of heavy-ion induced fission and fusion have extended the 
technique into the 10™'* to 10~’® sec scale. In this work measure- 
ments of fusion for **O + Ge and deep inelastic reactions for **Si 
+ Ge are presented for bombarding energies around 8 nucleon. 
Also measurements of the projectile fragmenatation of 44 MeV/nu- 
cleon “Ar + Ge are discussed. In all reactions studied the pres- 
ence of particle evaporation is the dominant mechanism that deter- 
mines the reaction times of about 10~'® sec extracted with the 
blocking technique. 16 refs., 9 figs. 


2428 (DOE/ER/40048—177-L6) Giant dipole reson- 
ances in excited nuclei. Snover, K.A. (Washington Univ., 
Seattle (USA). t. of Physics). 1986. Contract AC06- 
81ER40048. 12p. (CONF-860741—17). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000409. 

From In symposium on weak and 
interactions in nuclei; Heidelberg, F.R. pchninagen. She (i Jul Ta 

This paper concentrates on Uni- 
versity of Washington which pow ‘cian systematic behavior 
of the giant dipole resonance in excited nuclei at moderate tempera- 
ture and spin. The issue of nonstatistical gamma ray emission in 
light complex-particle induced reactions is briefly discussed. 17 
refs., 5 figs. 


2429 (JINR—R-4-85-452) Investigation of the structure 
of 0:i states of even-even Ge and Ge isotopes. Dzholos, R.V.; 
Ivanova, S.P.; Pedrosa, R.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics; Mos- 
kovskij Gosudarstvennyj Univ. (USSR)). 1985. op. a Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86703922. 

The effect of quadrpole oscillation coupling with two-quasi- 
particle 0*-excitations on the properties of 0:* excited states of 
even-even isotopes in Ge and Se is investigated. Using the method 
of boson representation for fermion operators the model Hamilton- 
ian has been constructed, and the expression for a coupling constant 
of quadrupole oscillations with two-quasiparticle 0* -excitations has 
been derived. The calculation of 0,* state energy, of oueneee 
momenta of first 2* states and of some probabilities of E2-transi. 
tions between collective states has been made. ‘The coloubstion s0- 
sults represent qualitatively correctly 02+ energy variations with 
neutron number increase. 6 refs.; 7 figs.; 1 tab. 


(JINR—R-4-85-720) To the —— of the low- 


proton inelastic 
Kukhtina, I.N.; Ponomarev, V.Yu. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 18p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86704219. 
Submitted to the journal Yad. Fiz. . 
An approach to the microscopic 
two-phonon excitations in spherical nuclei induced by inelastic scat- 


of one- and 
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tering of low-energy protons is developed within the quasiparticle- 
phonon nuclear model (QPM). The interaction potential between 
incident proton and nucleus-target is derived from the effective nu- 
cleon-nucleon interaction and transition nuclear densities calculated 
in the QPM. The elastic and inelastic cross sections of proton scat- 
tering from °*Ni, Zr and sup(208)Pb at different energies have 
been calculated. The structure of some low-lying electric excita- 
tions in 5*Ni and the effects of compound structure manifestation of 
their states on the calculated (p, p’) cross sections have been inves- 
tigated. 39 refs.; 4 figs.; 3 tabs. 


2431 (JINR—R-16-85-435) Induced radioactivity of 
thick copper target under bombardment with 3.65 GeV pro- 
tons. Astapov, A.A.; Bamblevskij, V.P. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1985. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86703992. 

Calculation and experimental results on spatial-temporal dis- 
tribution of dose rate from induced radioactivity of copper target 
under bombardment with 3.65 GeV proton beam are presented. 
Monte-Carlo method was used for simulating the accumulation 
process of radioactive elements in target. Data on relative contribu- 
tion into dose rate from induced activity for primary beam and sec- 
ondary particles-neutrons at Esub(n) < 10 MeV energy and differ- 
ent types of hadrons at Esub(a) > 10 MeV have been received. Ex- 
perimental values have been determined using scintillation detector 
with NaJ(TI) crystal. The difference between calculation and exper- 
imental values of gamma-radiation dose rate does not exceed 30%. 
The results obtained are of great importance in asessment of per- 
sonnel safety for high-energy accelerator. 18 refs.; 3 figs. 


2432 (NEANDC(J)—100/U, pp 61-74) Model for fis- 
sion-product calculations, 1. Smith, A.B. (Argonne National 
Lab., IL, USA). Oct 1984. NTIS (US Sales Only), PC A06/ 
MF AOl. File Number T1I85901067. (CONF-8403179—; 
JAERI-M—84-182). 

From NEANDC topical conference on measurements and 
evaluations of nuclear data and decay heat for fission products; 
Tokai-mura, Japan (14 Mar 1984). 

Many fission-product cross sections remain unmeasurable 
thus considerable reliance must be placed upon calculational inter- 
polation and exstrapolation from the few available measured cross 
sections. The vehicle, particularly for the lighter fission products, is 
the conventional the optical-statistical model. The applied goals 
generally are: capture cross sections to 7 - 10% accuracies and in- 
elastic-scattering cross sections to 25 - 50%. Comparisons of recent 
evaluations and experimental results indicate that these goals have 
too often are far from met, particularly in the area of inelastic scat- 
tering, and some of the evaluated fission-product cross sections are 
simply physically unreasonable. An example of these discrepancies 
is shown in a figure. The evaluated inelastic-scattering cross sec- 
tions of palladium are nearly a 100% discrepant with observation 
and the isotopes are prominent fission products with large inelastic- 

ing cross sections at relatively low energies. It is difficult to 
avoid the conclusion that the models employed in many of the 
evaluations are inappropriate and/or inappropriately used. 


2433 Differential cross sections and analyzing powers 
for neutron elastic scattering from /sup 89/Y between 8 and 
17 MeV. Honore-acute-accent, G.M.; Pedroni, R.S.; Howell, 
C.R.; Pfuetzner, H.G.; Byrd, R.C.; Tungate, G.; Walter, 
R.L. (Department of Physics, Duke University, ‘Durham, 
North Carolina 27706 and Triangle Universities Nuclear 
Laboratory, Duke Station, North Carolina 27706). Physical 
ise. [Section] C: Nuclear Physics; 34: No. 3, 825-834(Sep 
198 

Differential cross sections and analyzing powers for neutron 
elastic scattering from /sup 89/Y have been measured at energies 
from 8 to 17 MeV using a neutron time-of-flight facility. The data 
have been analyzed with the spherical optical model and excellent 
representations are achieved at all energies with the derived optical 
potential parameters, which were constrained to vary linearly with 
energy. Comparisons have been made to two previously reported 
global spherical optical models as well. 
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2434 Compound-nucleus decay along the mass-asymme- 
try coordinate and the role of the Businaro-Gallone point. So- 
botka, L.G.; McMahan, M.A.; McDonald, R.J.; Signarbieux, 
Cc; Wozniak, G.J.; Padgett, M.L.; Gu, J.H.; Liu, Z.H.; Yao, 
Z.Q.; Moretto, LG. (Lawrence Berkeley Lab., CA). ’Physi- 
cal Review Letters; 53: No. 21, 2004-2015(19 Nov 1984). 
Contract AC03-76SF00098. 

Fragments with atomic numbers covering the entire range of 
the mass-asymmetry coordinate (Z = 1 to Z = Z/sub CN//2) 
were observed from the decay of compound nuclei (CN) produced 
in reactions of 7.4- and 8.4-MeV/nucleon “Ge, **Nb, and ™°La 
with *Be and 'C. The evolution of the charge distribution with 
increasing mass of the compound nucleus (A = 83 to 151) reflects 
the topological change in the potential-energy surface associated 
with crossing the Businaro-Gallone point. 7 references, 4 figures, 1 
table. 


2435 Evidence for large angular momentum induced de- 
formations of ®Cu. Choudhury, R.K.; Gonthier, P.L.; 
Hagel, K.; Namboodiri, M.N.; Natowitz, J.B.; Adler, L.; 
Simon, S.; Kniffen, S.; Berkowitz, G. (Texas A & M Univ., 
College Station). Physics Letters [Section] B; 143B: No. 1-3, 
74-78(9 Aug 1984). 

The a-particle spectra observed in coincidence with evapo- 
ration residues of 5°Cu nuclei produced in the fusion of 214 MeV 
%2§ with ?7Al deviate at both high and low particle energies from 
the spectra calculated for spherical nuclei. The observed differences 
suggest large angular momentum induced deformations comparable 
to those predicted by rotating liquid drop model calculations. 15 
references, 3 figures. 
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2436 (DOE/ER/03347—T1) Neutring physics. Progress 
report, December 1985-November 1986. (New Mexico Univ., 
Albuquerque (USA)). 15 Oct 1986. Contract AS04- 
76ER03347. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000418. 

This paper describes work done by the UNM group in the 
field of neutrino physics. The effort consists of three projects, at 
different stages of completion. The most nearly completed is Exper- 
iment 764, the measurement of neutrino oscillations and cross sec- 
tions, carried out at LAMPF (LANL) in the H~ beam of line E. A 
second experiment, now starting up, is the search for the double 
beta-decay of Mo’ in collaboration with LBL (Berkeley) and Mt. 
Holyoke. Finally, UNM has become associated with a major pro- 
posal for a water Cerenkov neutrino detector project to be carried 
out in line D at LAMPF, if funded. 1 ref., 1 fig. 


2437 (JINR—R-1-85-491) Cross sections for the forma- 
tion of helium and lithium isotopes in the interaction of a- 
particles with silver and gold. Abashidze, L.I.; Gorshkova, 
N.L.; Emel’yanenko, V.N.; Zhidkov, N.; Avdejchikov, 
V.V:; Murin, Yu.A.; Oplavin, V.S.; Zlomanchuk, J. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy; Radievyj Inst., Leningrad (USSR); Warsaw Univ. 
(Poland)). 1985. 14p. (in Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86703937. 

Inclusive cross sections of *He, *Li, "Li and *Li fragment 
production have been measured for interaction of ‘He with 3.33 
GeV/c kinetic energy with Ag and Au targets for secondary parti- 
cles in the 50-250 MeV energy range. Tablets of cross sections are 
presented for three 45 deg, 90 deg and 135 deg fragment emission 


angles in lab. system as a function of fragment kinetic energy. 7 
refs.; 12 tabs. 


2438 (JINR—R-4-85-381) Description of relativistic nu- 
clear motion in deep inelastic heavy ion collisions. Dzholos, 
R.V.; Ivanova, S.P.; Ivanov, V.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703929. 


ERA-12/1/ 340 


Submitted to the journal Bull. Acad. Sci. USSR, Phys. Sci. . 

Using the equation of motion and commutation relations for 
current and density operators, the collective Hamiltonian describing 
the relative motion of colliding nuclei is constructed. This Hamil- 
tonian is used to investigate deep inelastic collisions of heavy ions. 
The interaction time and kinetic energy loss are calculated at differ- 
ent values of initial angular momenta for the ““Ar+1*+H1Sb 
(Esub(c.m.)=225 MeV) reactions. It is shown that the suggested 
model explains 60-80% radial kinetic-energy loss. 3 refs.; 3 figs. 


2439 (JINR—R-4-85-572) Excitation of 0~ -states in in- 
elastic proton reaction at intermediate energies. Vdovin, A.L.; 
Gareev, F.A.; Ershov, S.N.; Ponomarev, V.Yu.; Mora, M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics; Moskovskij Gosudarstvennyj Univ. 
(USSR)). 1985. 11p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86704211. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Within the impulse approximation of distorted wave method 
the excitation of one-phonon states with Lsup(7r) = Osup(-) of Zr 
nucleus in inelastic scattering of protons with Esub(p) = 200 MeV 
is calculated. The central and tensor interaction of the incident 
proton with nucleus nucleons are taken into account and an impor- 
tant role of tensor interaction is shown. The effect and an impor- 
tant role of tensor interaction is shown. The effect of exchange 
knocking out are considered by introducing nonlocal form factor. 
The structure and transition densities of 0 -states are calculated 
with separable spin-dipole interaction. The possibility to find the 
isovector O- -resonance in (p, p’) scattering is discussed. 24 refs.; 4 
figs. 


2440 gsi ae egy Average characteristics of 

two-quantum ‘y cascades in thermal neutron capture by the 
M3Nd, '°’Er and ‘Yb nuclei. Vasil’eva, Eh.V.; Popov, 
Yu.P.; Sukhovoj, A.M.; Khitrov, V.A.; Yazvitskij, YuS. 
(Joint Inst. for Nuclear ’ Research, Dubna (USSR). Lab. of 
Neutron Physics). 1985. 15p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86704225. 

Sumitted to the journal Sov. J. Nucl. Phys. . 

Two-quantum cascades with energies near neutron binding 
energy have been defined in the ™*Nd(n,2v), '*h6’Er(n,2y), 
174Yb(n,2y) reactions. The common sum of their intensities corre- 
sponds to 50, 29 and 73% of total radiation width, respectively. It 
has been found that the form of distribution of cascades in ‘*Er 
and 1 Yb is not described by statistical theory of y-decay. The 
considerable enhancement of radiative strength of E2-transitions in 
175Yb has been found at the decay of Esub(f) < or approximately 3 
MeV levels. The dependence of partial radiative widths of second- 
ary y-transitions from cascade final level structure has been found 
in 1*Er and 1"*Yb. In these nuclei, channels of y-decay have been 
discovered in the form of very intensive two-quantum cascades. 20 
refs.; 5 figs.; 3 tabs. 


2441 Decay of /sup 145/Cs to levels of /sup 145/Ba. 
Robertson, J.D.; Faller, S.H.; Walters, W.B.; Gill, R.L.; 
Mach, H.; Piotrowski, A.; Zganjar, E.F.; Dejbakhsh, H.; 
Petry, R.F. (Department of Chemistry, University of Mary- 
land, College Park, Maryland 20742). Physical Review [Sec- 
tion] C: Nuclear Physics; 34: No. 3, 1012-1023(Sep 1986). 

An investigation of the B~ decay of 0.59 s /sup 145/Cs into 
levels of /sup 145/Ba was undertaken to search for evidence of in- 
trinsic reflection asymmetry in light rare-earth nuclei. E-italic/sub 
y/, I-italic/sub y/, y-y coincidence, angular correlation coeffi- 
cients, and internal conversion coefficients were measured. The 
level scheme for /sup 145/Ba up to 1.3 MeV has been constructed. 
The proposed spin and parity assignments are based upon the meas- 
ured transition multipolarities and the yX(h-italicy-italicy angular 
correlation coefficients. The levels at 112, 175, 277, and 416 keV 
may be members of a decoupled K-italic = 1/2~ band with a de- 
coupling parameter of -2 and a rotational parameter of 20 keV. The 
octupole deformed rotational structure which is observed in the 
light odd-A-italic actinides is not readily identified in /sup 145/Ba. 
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2442 Structure of /sup 96/Ru. Adamides, E.; Sinatkas, 
J.; Skouras, L.D.; Xenoulis, A.C.; Gazis, E.N.; Pa jopou- 
los, C.T.; Vlastou, R. (Nuclear Research Center okri- 
tos, Attikis, Greece). Physical Review [Section] C: Nuclear 
Physics; 34: No. 3, 791 808(Sep 1986). 

The level structure and the decay properties of levels in / 
sup 96/Ru up to 3.3 MeV of excitation have been investigated via 
singles directional-correlation and Doppler-shift measurements fol- 
lowing the /sup 96/Ru(p,p’y) reaction at 7.0 MeV proton energy. 
The level and decay scheme of /sup 96/Ru was supplemented and 
clarified on the basis of yy-coincidence measurements. The direc- 
tional correlations for many transitions provided (i) reliable branch- 
ing ratios, (ii) J-italic/sup 7/ assignments, and (iii) multipole mixing 
tatios 5(E-italic2/M-italicl) from analysis of the correlations via the 
compound statistical theory for nuclear reactions. In many cases 
the measured cross sections helped for a more precise assignment of 
J-italic/sup 7/ values. Lifetimes for four states and limits to three 
additional states were obtained by the Doppler-shift attenuation 
method from singles spectra, taken in the presence of standards, at 
eight angles between 0° and 110° to the beam direction. For several 
transitions in /sup 96/Ru values or limits of B-italic(E-italicl), B- 
italic(E-italic2), and B-italic(M-italicl) were obtained. The levels of 
/sup 96/Ru and their decay properties were calculated in the shell- 
model framework and are compared with the corresponding experi- 
mental quantities. 


2443 Half-life measurements for neutron-rich Ag and Cd 
nuclei. Mach, H.; Gill, R.L.; Warner, D.D.; Piotrowski, A.; 
Moreh, R. (Brookhaven National Laboratory, Upton, New 
York 11973 and Clark University, Worcester, Massachusetts 
01610 and University of Maryland, College Park, Maryland 
20742). Physical Review [Section] C: Nuclear Physics; 34: No. 
3, 1117-1119(Sep 1986). Contract AC02-76CH00016;A.C02- 
79ER 10493;AS05-79ER 10494. 

Half-lives have been measured for the neutron-rich nuclei / 
sup 123/Ag and /sup 123-125,127,128/Cd at an on-line mass separa- 
tor. The results are compared with recent model calculations. The 
data near Z-italic = 50 are consistent with the systematic pattern of 
discrepancies between the theoretical and new empirical values al- 
ready observed in the rare-earth region and near Z-italic = 28. The 
results imply that additional effects associated with proton shell 
structure may need to be included in the model. 


2444 (p,t) reaction on even-mass cadmium nuclei: Test 
for the admixture of intruder 


D.J.; Lanier, R.G.; Cizewski, J.A. (Lawrence ‘Livermore 
National Laboratory, Livermore, California 94550). Physical 
Review [Section] C: Nuclear Physics; 34: No. 3, 1110- 
1113(Sep 1986). Contract W-7405-ENG-48. 

The /sup 106,108,110,112,11/ /sup 4,116/Cd(p,t) reactions 
have been investigated at E-italic/sub p/ = 26 MeV. Enhancement 
factors for the ground-state to ground-state transitions have been 
extracted and compared with predictions for two-nucleon transfer 
strengths. No evidence for a sizable admixture of the intruder con- 
figurations in the ground states is deduced from this experiment. 


2445 Nuclear Data Sheets for A = 143, Peker, L.K. 
(National Nucler Data Center, Brookhaven National Labo- 
ratory, Upton, New York 11973, USA). Nuclear Data 
Sheets; 48: No. 4, 753-832(Aug 1986). Contract AC02- 
76CHO00016. 

The experimental nuclear structure data available through 
July 1985 have been reviewed. A symmary of information obtained 
in various reaction and decay experiments is presented, together 
with adopted level schemes. 
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2446 (iC—85/247) Rotational alignment in '*Dy. El- 
Zaiki, M.I.; Nafie, H.O.; Abd El-Mageed, K.E. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Nov 
1985. 18p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704208. 
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13 B(E2) values are deduced for the yrast sequence in 
158Dy. The observed reduction of B(E2)/B(B2)sub(RR) in spin 
region 12* <= Isup(77) <= 26* is discussed in terms of the band 
crossing phenomenon. The interband electric quadrupole momenta 
Coe) and Qsub(o)) are deduced with the corresponding def lor- 

mation parameters. The collective moments of inertia Isub(coll.) for 
g- and s-bands are calculated as well as the amount of the align- 
ment spins. 14 refs, 8 figs, 2 tabs. 


2447 (INIS-SU—326, pp 548) On neutron inelastic 

on ‘Er nucleus. Kabesas, R.; Garsiya, F.; Miko, 

G. 1985. (in Russian). NTIS (US Sales Only), PC A21/MF 

A01. File Number DE86780472. (CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2448 (JINR—R-4-85-159) Inelastic scattering of low- 
energy neutrons on ‘Er nucleus. Gareev, F.A.; Ivanova, 
S.P.; Garsiya, F.; Kabesas, R.; Miko, G. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Ph 
ics; Moskovskij Gosudarstvennyj Univ. (USSR)). 1985. 6p. 

Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86703928. 

Submitted to the 35. Conference on nuclear spectroscopy 
and nuclear structure, Leningrad and to the journal Izv. AN SSSR, 
Ser. Fiz. . 

Cross sections of inelastic neutron scattering on nucleus 
168Fr are calculated by taking into account both direct and com- 
pound nucleus process. It is shown that integral cross sections for 
states 2*, 4*, 6*, 8* are in accordance with experimental data at 
available parameters of the optical potential. 23 refs.; 4 figs. 


2449 (JINR—R-4-85-270) Calculation of neutron s-wave 
strength functions of odd Yb, Hf, W and Os isotopes. Malov, 
L.A.; Yakovlev, D.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics; Moskovski; 
Gosudarstvennyj Univ. (USSR)). 1985. 8p. (in Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86703921. 

The neutron strength functions Sp for some odd-A nuclei 
from the region A=180 are calculated within the quasiparticle- 
phonon nuclear model. The calculations are made with the Woods- 
Saxon potential of an average field, the parameters of which differ 
from those used earlier, the residual multipole interactions is taken 
with radial dependence of the form dv/dt. The calculated results 
for So are in agreement with the experimental data. 


2450 (JINR—R-6-84-207) Study on the excited state 
characteristics of odd erbium isotops with A=159-167. 
Alikov, B.A.; Badalov, Kh.N.; Lizurej, G.I; Makhmudov, 
LS.; Muminov, T.M.; Khalikulov, A.B.; Tsoj, E.G.; Shar- 
onov, LA. (Joint Inst. for Nuclear Research, ‘Dubna 
(USSR). Lab. of Nuclear Problems). 1984. 16p. (In Russian). 
(CONF-8404189—5). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703938. 

From 34. conference on nuclear spectroscopy and nuclear 
structure; Alma-Ata, USSR (17 Apr 1984). 

Submitted to the 34. Conference on nuclear spectroscopy 
and nuclear structure, Alma-Ata, Apr 1984. 

The energies and structures of ground and excited states of 
nonrotational type in od-neutron erbium isotopes with A= 159-167 
are calculated in framework of independent quasiparticles and qua- 
siparticle-phonon atomic nucleus models. Energies and Coriolis 
mixing amplitudes of rotational states of positive and negative 
parity bands in sup(159, 161, 163)Er isotopes are calculated in terms 
of nonadiabatic rotational model. The calculation results are com- 
pared with the known experimental data. 35 refs.; 13 tabs. 


2451 (JINR-R—3-85-338) Determination of absolute in- 
tensities of gamma transitions in neutron resonances. Bech- 
varzh, F.; Montero-Kabrera, M.Eh.; Pospishil, S.; Telezhni- 
kov, S. A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1985. 8p. (In Russian). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86704226. 
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Submitted to the journal Sov.J. Nucl. Phys. . 

A method for determination of absolute intensities of 
gamma-transitions in neutron resonances is developed. It is based 
on comparing two time-of-flight spectra measured simultaneously: 
spectrum of capture in the isotope under study and spectrum of 
neutron transmission through an isotope registered by a layer con- 
taining boron. The method is low sensitive to nonaccuracy of reso- 
nance parameters and parameters of measurement. Absolute intensi- 
ties of some transitions in **Gd and ‘°*Gd resonances are obtained. 
10 refs.; 5 figs.; 1 tab. 


2452 (NEANDC(J)—100/U, pp 100-107) Pygmy reso- 
nance = gage in keV-neutron capture gamma-ray spectra of 
nuclei N = 82-126. Igashira, Masayuki; Udagawa, Ka- 
zuyuki; Natsume, Tomohiro; Fukui, Hidehiro; Shimizu, 
Michio; Komano, Haruki; Kitazawa, Hideo; Yamamuro, 
Nobuhiro. (Tokyo Inst. of Tech., Japan. Research Lab. of 
Nuclear Reactor). Oct 1984. NTIS (US Sales Only), PC 
A06/MF A01. File Number TI85901067. (CONF-8403179— 
; JAERI-M—84-182). 

From NEANDC topical conference on measurements and 
evaluations of nuclear data and decay heat for fission products; 
—— Japan (14 Mar 1984). 

We have measured capture gamma-ray spectra of Pr, Tb, 
Ho, Ta and Au with keV neutrons and observed the pygmy reso- 
nance in all these spectra. Remarkable features of the pygmy reso- 
nance were found to be that with neutron number the resonance 
energy increases linearly and the electric dipole strength exhausted 
in the resonance increases exponentially. 


2453 Particle-bound excited state yields produced in the 
reaction of 181 MeV /sup 19/F +/sup 159/Tb. Sobotka, 
L.G.; Sarantites, D.G.; Puchta, H.; Dilmanian, F.A.; Jaeaes- 
kelaeinen, M.; Halbert, M.L.; Barker, J.H.; Beene, J.R.; Fer- 
guson, R.L.; ’ Hensley, D. Cc; and others. (Department of 
Chemistry, Washington University, St. Louis, Missouri 
63130). Physical Review [Section] C: Nuclear Physics; 34: No. 
3, 917-924(Sep 1986). 

The yield of particle-bound excited states of ejectiles pro- 
duced in the reaction 9.5 MeV/nucleon /sup 19/F+/sup 159/Tb 
has been determined by use of particle y-ray coincidence tech- 
niques. The bound excited state population fraction for most pro- 
jectile-like fragments shows no dependence on particle kinetic 
energy. In these cases the fractions are inconsistent with a Boltz- 
mann population distribution, but they support the hypothesis of a 
substantial sequential decay component with a strong preference for 
the ground state of the residual fragment. For a few detected ejec- 
tiles there is a strong dependence of the excited state fraction on 
particle kinetic energy. This dependence is in agreement with that 
expected for a binary process in which the projectile-like fragment 
gets a small but constant fraction of the total available excitation 
energy. 


2454 Loss of collectivity at high spin in /sup 172/W and 
a three-band interpretation of first yrast upbends. Rao, M.N.; 
Johnson, N.R.; McGowan, F.K.; Lee, I.Y.; Baktash, C.; 
Oshima, M.; McConnell, J.W.; Wells, J.C.; Larabee, A.; 
Riedinger, L.L.; and others. (Oak Ridge National Laborato- 
ry, Oak Ridge, Tennessee 37831;). Physical Review Letters; 
57: No. 6, 667-670(11 Aug 1986). Contract ACO05- 
840R21400;AC05-760R00033;AS05-76ER04936. 

A measurement of lifetimes in /sup 172/W by the Doppler- 
shift recoil-distance technique indicates a reduction of the transition 
quadrupole moments by about 15% for spins > or =12. This can 
be understood if the rotation-induced structure change is due not 
only to i-italic/sub 13/2/ neutrons, which is the standard theory for 
this region of nuclei, but also to h-italic/sub 9/2/ protons. The re- 
sulting three-band interpretation of the “upbend” in the yrast level 
sequence is supported by energy-level systematics suggesting that it 
is valid for a wide range of nuclei in this region. 


2455 Universal features of shape transitions in hot rotat- 
ing nuclei, Alhassid, Y.; Levit, S.; Zingman, J. (A.W. 
Wright Nuclear Structure Laboratory ry, Yale University, 
New Haven, Connecticut 06511). Physical Review Letters; 
57: No. 5, 539-542(4 Aug 1986). 
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The Landau theory of shape transitions in hot rotating nuclei 
is introduced and the universal features of such transitions are de- 
rived. The phase diagram of the excitation energy versus angular 
momentum J for nuclei with prolate ground states shows a transi- 
tion line from triaxial to oblate shapes. The transition is first order 
for small values of J and becomes second order above a certain 
value which is the analog of the tricritical point. Nuclear shapes 
change very rapidly from near prolate to oblate in the vicinity of 
this point. The theory is used to calculate the phase diagram of the 
/sup 166/Er nucleus. 


2456 Ee ee oe 
nuclear mean field. Tsang, M.B.; mage Br, R.M.; Bertsch, 
G.; Chen, Z.; Chitwood, C.B.; "Fields, J.; Gelbke, C.K.; 
Lynch, Ww. G: Nayak, T.; Pochodsally, J. (National Super- 
conducting Cyclotron Laboratory, Michigan State Universi- 
ty, E. Lansing, Michigan 48824). Physical Review Letters; 57: 
No. 5, 559-562(4 Aug 1986). 

The sign of the average emission angle of nonequilibrium 
light particles was determined from the circular polarization of co- 
incident y rays emitted from residual nuclei for /sup 14/N-induced 
reactions on /sup 154/Sm at E/A = 20 and 35 MeV. Light parti- 
cles (p,d,t,a) are preferentially emitted to negative angles. This 
effect is consistent with deflection of the particles by the attractive 
nuclear mean field. Numerical solutions of the Boltzmann-Uehling- 
Uhlenbeck equation demonstrate that the experimental result is sen- 
sitive to the interplay between nuclear mean field and nucleon-nu- 
cleon collisions. 


2457 Spin precession of unresolved high-spin states in / 
sup 154-156/Dy. Hausser, O.; Ward, D.; Andrews, H.R.; 
Taras, P.; Haas, B.; Deleplanque, M.A.; Diamond, R.M.; 
Dines, E.L.; MacChiavelli, A.O.; McDonald, R.; Stephens, 
F.S. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
wa Letters [Si [Section] B; 144B: No. 5-6, 341-345(6 Sep 
984). 


Fast Dy recoils produced by the inverse reactions 
24Mg(1**Xe, xn) and 7®Mg(!52Xe, xn) were subjected to transient 
field in ferromagnetic gadolinium. Spin precession results from con- 
tinuous and discrete gamma rays were used to deduce average g- 
factors and collectivities at spins I = 20-30h. The authors observe 
marked differences in the two bombardments, with '*Dy exhibit- 
ing large collectivity and reduced g-factors (g = 0.2), whereas 
154Dy shows decreased collectivity and large g-factors (g ~ 0.4). 
13 references, 1 figure, 1 table. 


2458 Ground state shape and crossing of near spherical 
and deformed bands in ‘**Hg. Ma, W.C.; Ramayya, A.V.; 
Hamilton, J.H.; Robinson, S.J.; Barclay, M.E.; Zhao, K.; 
Cole, J.D.; Zganjar, EF,; Spejewski, E.H. ’ (Vanderbilt 
Univ., Nashville, TN). Physics Letters [Section] B; 139B: No. 
4, 276-278(17 May 1984). Contract AS05-76ER05034;A.C05- 
760R00033. 

The energy levels of 1**Hg have been identified for the first 
time through comparison of in-beam studies of the reactions /sup 
156,154/Gd(**S, 4n) /sup 184,182/Hg and y-X-ray coincidences. 
Levels up to 12* in '**Hg were established from y-y coincidences 
and singles measurements. The data establish that the ground state 
shape is near spherical, and that the ground band is crossed by a 
well-deformed band at 4*. In contrast to IBA model predictions 
that the deformed band will rise in energy in ***Hg compared to 
184Hig, the energies of the deformed levels in 1**Hg continue to 
drop. 12 references, 3 figures. 
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2459 (JINR—R-6-85-254) "Tl production from lead 
exposed to 65 MeV protons. Zajtseva, N.G.; Kovalev, A.S.; 
Knotek, O.; Khalkin, V.A.; Ageev, V. A; Klyuchnikov, 
A.A.; Linev, A.F. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems; AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). 1985. 11p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO01. File Number 
DE86703939. 

The Tl, Ti and *T1 yields from target of natural lead 
and enriched ?*Pb and ?HO’Pb exposed to 65 MeV proton beam 
have been studied. A thick 7*Pb target (2.6 g/cm?) is shown to 
yield 4.1 +- 0.5 mCi/pA-hr of *'T] with the radionuclide purity 
of 95-96%. Possible application of this 7°'T1 in nuclear medicine is 
discussed. 


2460 (JINR—R-7-85-377) Ternary fission with ‘He 
emission in ‘*0(144 Mev) + 7*Th and *C(108 Mev) + 
197Au reactions. Sowinski, M.; Lewitowicz, M.; Kupczak, 
R.; Jankowski, A.; Skobelev, N.K.; Chojnacki, S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions; Energetics and Atomic Energy Information 
Centre, Warsaw (Poland)). 1985. 12p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704227. 


Submitted to the journal Z.Phys. . 

Results of coincidence study of *He emission with fission 
fragments in 1*C (108 MeV) ions with sup(197)Au target and 1*O 
(144 MeV) ions with sup(223)Th target reactions are presented. On 
the basis of Monte Carlo kinematic simulation of nuclear reactions 
analysis of energy and velocity spectra of a-particles has been per- 
formed. The conclusion has been performed. The conclusion has 
been drawn that the main source of ‘He emission was the evapora- 
tion from a fissioning compound nucleus. Substantial part of a-par- 
ticles was emitted from fully accelerated fission fragments. Some of 
“He nuclei with mean energy of about 16 MeV emitted mainly per- 
pendicular to the fission axis were identified as similar to long 
range a-particles in ternary fission of heavy nuclei with low excita- 
tion energy. Multiplicities of emission of these particles are consid- 
erably higher than those at low excitation energy. Comparison of 
experimental results with statistical model calculations has been 
made. 29 refs.; 8 figs.; 1 tab. 


2461 Analyzing powers for /sup 207/Pb(t-arrow- 
right,p)/sup 209/Pb at 17 MeV as evidence for multistep con- 
tributions. Daehnick, W.W.; Brown, R.E.; Flynn, E.R.; Har- 
dekopf, R.A.; Peng, J.C. (Nuclear Physics Laboratory, Uni- 
versity of Pittsburgh, Pittsburgh, Pennsylvania 15260). Phys- 
ical Review [Section] C: Nuclear Physics; 34: No. 3, 815- 
824(Sep 1986). 

Analyzing powers and differential cross sections for /sup 
207/Pb(t-arrow-right,p)/sup 209/Pb have been studied at 17 MeV 
in order to identify the effects of second-order (t-arrow-right,p) 
transfer mechanisms. Angular distributions for transitions to seven 
single-particle states in /sup 209/Pb and to the first pairing vibra- 
tion state in /sup 209/Pb were measured for the angular range 
6X(d-italice-italic< or =t-italich-italice-italict-italica-italic< or 
=70° The observed L-italic dependence of the differential cross 
sections is adequately reproduced by one-step finite-range distorted- 
wave Born approximation calculations, but the absolute magnitude 
of these transitions is underpredicted by factors ranging from 1.25 
to 2.5. 
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nyj Komitet po Ispol’zovaniyu Atomnoj "Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1985. 45p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86704220. 

General analysis is conducted, and formulae for fission cross 
section and angular distribution of fission fragments of oriented 
nuclei by fast neutrons are presented. Geometrical coefficients 
making up the formulae permitting to carry out calculations for 
target nuclei with spins I=3/2, 5/2, 7/2 at interaction energies epsi- 
lon < or approximately 1 MeV are tabulated. Results of demon- 
strative calculation of fission fragment angular distribution of ori- 
ented sup(235)U nuclei by 0.1 <= epsilon <= 1.0 MeV neutrons 
reveal that angular distribution weakly depends on the set of per- 

ility factors of neutron waves applied in the calculations. 22 
refs.; 5 figs.; 2 tabs. 


A.L. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1985. 28p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86704228. 
Experimental data on dependence of fission cross section 
Zsub(f) (epsilon) and angular anisotropy W/(epsilon, 0 deg)/ 
Weepsiion, 90 deg) of sup(235)U fission fragment escape by neu- 
trons with energy epsilon = 100 and 200 keV on orientation of 
target nuclei are analyzed. *°U (Isup(msub(0)) = 7/2sup(-)) nuclei 
were orientated at the expense of interaction of quadrupole nucleus 
momenta with nonuniform electric field of uranyl-rubidium nitrate 
crystal at crystal cooling to T = 0.2°K. The analysis was carried 
out with three different sets of permeability factors T(epsilon). Re- 
sults of the analysis weakly depend on T(epsilon) choice. It is 
shown that a large number of adjusting parameters (six fissionabili- 
ties ysup(f)(Jsup(7), epsilon) and six momenta 
<Ksup(2)>sub(Jsup(z))) permit to described experimental data on 
Xsub(f\(epsilon) and W(epsilon, 0 deg)/W(epsilon, 90 deg), obtained 
at epsilon = 200 keV by introducing essential dependence of 
ysup(f)(Jsup(7r), epsilon) and <Ksup(2)>sub(Jsup(7)) on Jsup(7). 
Estimations of fission cross sections Ysub(f)(epsilon) and angular 
distribution W(epsilon, n vector) up to T approximately equal to 
0.01°K in two geometries of the experiment: the orientation axis is 
parallel and perpendicular to momentum direction vector p of inci- 
dent neutrons, are conducted. 21 refs.; 8 tabs. 


2464 (IAEA-TECDOC—345, pp 189-216) Application 
of theoretical models to the evaluation and prediction of acti- 
nide neutron cross-sections. Konshin, V.A. (AN Belorusskoj 
SSR, Minsk. Inst. Yadernoj Ehnergetiki). Aug 1985. NTIS 
(US Sales Only), PC Ail2/MF AOl. File Number 
DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

A further development of the optical-statistical approach to 
the evaluation and prediction of neutron cross-sections, in particu- 
lar, generalization of the coupled-channel method and systematics 
of the nuclear level density are discussed. The level density model 
is described; the parameters itting the actinide level density to 
be calculated have been obtained. 58 refs, 17 figs, 2 tabs. 


(IAEA-TECDOC—345, pp 123-132) Neutron 

emission at spontaneous fission. Blinov, M.V. (Radievyj 

a grad, USSR). Aug 1985. NTIS (US Sales Only), 

PC "A12/MF A0O1. File Number DE86703933. (CONF- 
830978—). 
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From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

Integral and differential characteristics of the emission of 
spontaneous fission neutrons are considered. There is a discussion 
of the theoretical aspects and of the experimental investigation of 
the probability of neutron emission at different stages of the nuclear 
fission. Data are presented on the energy distribution of californi- 
um-252 spontaneous fission neutrons. 17 refs, 17 figs. 


2466 (IAEA-TECDOC—345, pp 217-245) Systematics 
- a probability characteristics for heavy nuclei. Fursov, 
Smirenkin, G.N. (Gosudarstvennyj Komitet po 
zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
apt sovanie Inst.). Aug 1985. NTIS (US Sales Only), 
PC Al12/MF AOl1. File Number DE86703933. (CONF- 
830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

This paper suggests a new approach to a phenomenological 
description of the dependence of the fission probability on Z and N. 
It is based on a statistical description of the decay widths of excited 
nuclear levels and a modern model of the fission barrier. The inten- 
tion to develop these systematics for a more precise prediction of 
neutron fission cross-sections for a wide set of transuranium nuclei 
near the valley of stability has required not only a fairly advanced 
description of the fission barriers Esub(f), but also a critical analysis 
of the reference experimental data and the correct estimation of the 
neutron compound nucleus formation cross-section. 68 refs., 15 
figs., 4 tabs. 


2467 (IAEA-TECDOC—345, pp 133-147) Experimen- 
tal studies of fast neutron radiative capture cross-sections. 
Kononov, V.N. (Gosudarstvennyj Komitet 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskij Inst.). Aug 1985. NTIS (US Sales Only), 
PC Al2/MF A0Ol. File Number DE86703933. (CONF- 
830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The lecture deals with the problems of experimental studies 
of fast neutron radiative capture cross-sections. The main attention 
is paid to the neutron energy range of 1 keV-1 MeV, which is most 
essential for solving a number of problems of nuclear power engi- 
neering with fast neutron breeder reactors, as well as to the studies 
of highly-excited nuclei and investigations in nuclear astrophysics. 
Consideration is given to the experimental measurements of capture 
cross-sections at electrostatic accelerators and linear accelerators of 
electrons. The main experimental results and their theoretical analy- 
sis are summarized. 10 refs., 14 figs. 


2468 (IAEA-TECDOC—345, pp 69-80) Mass-spectro- 
metric study of the neutron fission of heavy nuclei. Muminov, 
A.I. (AN Uzbekskoj SSR, Tashkent. Inst. Yadernoj Fiziki). 
Aug 1985. NTIS (US Sales Only), PC A12/MF A0O1. File 
Number DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The mass separator of unmoderated nuclear fission products 
installed on the horizontal channel of the VVR-SM reactor at the 
Institute of Nuclear Physics of the UZSSR Academy of Sciences is 
described. Possibilities of the mass separator for investigation of fis- 
sion fragment yields, beta-decay of the fission products, gamma- 
spectrometry of the fission fragments, and radiation damage phe- 
nomena are discussed. 12 figs. 


2469 (IAEA-TECDOC—345, pp 110-122) Absolute 
measurements of fission cross sections averaged over the fis- 
sion neutron . Drapchinsky, L.V. (Radievyj Inst., 
Leningrad, USSR). Aug 1985. NTIS (US Sales Only), PC 
— A01. File Number DE86703933. (CONF-830978— 
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From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The absolute fission cross sections averaged over the Cf 
fission neutron spectrum are discussed. The calibrated **Cf neu- 
tron source technique, the time correlated and associated particle 
methods and related uncertainties are analyzed. 27 refs., 3 figs., 7 
tabs. 


2470 ee ee pp 175-179) Nuclear 
spectroscopy and decay data for actinides. Kulakov, V.M. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Aug 1985. 
NTIS (US Sales Only), PC Al2/MF A0l1. File Number 
DE86703933. (CONF-830978—). 

From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The methods of alpha, beta and gamma spectroscopy for ob- 
taining transactinium nuclear data relevant to reactor applications 
are discussed. 3 refs., 2 tabs. 


2471 (iC—85/268) New macroscopic-microscopic 
scription of the double-humped fission barriers. G SK; 
Satpathy, L. (International Centre for Theoretical Physi 
Trieste (Italy). Oct 1985. 2ip. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86704221. 

The new mass relation based on the generalized Hugenholtz- 
Van Hove theorem has been used to obtain a relation for the fission 
barriers of three nuclei. This relation has been found satisfactory to 
describe the data. Further, a general expression has been given de- 
scribing satisfactorily the inner barrier height, the second minimum 
and the second barrier height for all actinides with an rms deviation 
of 0.32, 0.32 and 0.33 MeV respectively. The estimated shell ener- 
gies agree reasonably well with those of Brack et al. In addition the 
barriers for thorium isotopes have been described well. 6 refs, 2 
figs, 4 tabs. 


2472 (INIS-SU—326, pp 166) On the calculation of the 
octupole excitations of rotating nuclei. Nazmitdinov, R.G.; 
Frauendorf, S. 1985. (in Russian). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summ.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2473 (INIS-SU—326, pp 393) Description of relative 
motion of nuclei in deep inelastic heavy ion collisions. Dzho- 
los, R.V.; Ivanova, S.P.; Ivanov, V.V. 1985. (In Russian). 
NTIS (US Sales Only), PC A21/MF AOl1. File Number 
DE86780472. (CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2474 (LA-UR—86-3114) Delayed neutron spectra from 
short pulse fission of uranium-235. Atwater, H.F.; Goulding, 
C.A.; Moss, C.E.; Pederson, R.A.; Robba, A.A.; Wimett, 
T.F.; Reeder, P.; Warner, R. (Los Alamos National Lab., 
NM (USA); Pacific Northwest Lab., Richland, WA (USA)). 
1986. Contract W-7405-ENG-36. 22p. (CONF-8609161—1). 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE87000140. 

From Meeting on delayed neutrons; Birmingham, UK (15 

1986). 

- Doiayed neutron spectra from individual short pulse (~50 
ps) fission of small 7*°U samples (50 mg) were measured using a 
small (5 cm OD x 5 cm length) NE 213 neutron spectrometer. The 
irradiating fast neutron flux (~10'* neutrons/cm?) for these meas- 
urements was provided by the Godiva fast burst reactor at the Los 
Alamos Critical Experiment Facility (LACEF). A high speed pneu- 
matic transfer system was used to transfer the 50 mg 7*°U samples 
from the irradiation position near the Godiva assembly to a remote 
shielded counting room containing the NE 213 spectrometer and 
associated electronics. Data were acquired in sixty-four 0.5 s time 
bins and over an energy range 1 to 7 MeV. Comparisons between 


these measurements and a detailed model calculation performed at 
Los Alamos is presented. 


6530 Nuclear Theory 
REFER ALSO TO CITATION(S) 2393, 2415, 2455, 2625 


2475 (ATOMKI-A—13(1986)) Extension of U(6/2) su- 
persymmetry for odd-odd nuclei in the U(5) limit. — Zz. 
(Magyar Tudomanyos Akademia, Debrecen. a 
Kutato Intezete). Mar 1986. 12p. >. NTIS (US Sales Only), 
A02/MF A01. File Number DE86704207. 

Dynamical symmetries of odd-odd nucleus with one extra 
proton and neutron in j=1/2 states can be characterized by the 
group Usup((B)) (6) x Usup((F(7)) (2) x Usup(F(v)) (2). Boson-fer- 
mion excitation spectra in quartets of sup(102,103)Ru- 
sup(103,104)Rh, sup(100,101)Ru-sup(101,102)Rh and sup(98,99)Mo- 
sup(99,100)Tc nuclei are described according to the supersymmetry 
principle. 37 refs.; 3 figs. 


2476 (BNL—38530) Quark deconfinement and high 
energy nuclear collisions, Satz, H. (Brookhaven National 
Lab., Upton, NY (USA). Physics Dept.; Bielefeld Univ. 
(Germany, F.R.)). Jul 1986. ‘Contract ACO02-76CH00016. 
18p. (CONF-860701—23). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE87001374. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Statistical QCD predicts that with increasing density, strong- 
ly interacting matter will undergo a transition to a plasma of decon- 
fined quarks and gluons. High energy heavy ion collisions are ex- 
pected to permit experimental studies of this transition and of the 
predicted new state of matter. 22 refs., 6 figs. 


2477 (CONF-8609163—1) Relaxation processes in rota- 
tional motion. Broglia, R.A.; Lauritzen, B. (Joint Inst. for 
Heavy Ion Research, Oak Ridge, TN (USA); Milan Univ. 
pty Dipartimento di Fisica; Niels Bohr Inst., Copenha- 

A eer 1986. Contract AC05-840R21400. 11p. 
NTIs, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87000403. 

From International conference and symposia on unified con- 
cepts of many-body problems; Stony Brook, NY, USA (4 Sep 
1986). 

” At few MeV above the yrast line the normally strong corre- 
lations among y-ray energies in a rotational sequence become 
weaker. This observation can be interpreted as evidence for the 
damping of rotational motion in hot nuclei. It seems possible to 
relate the spreading width of the E2-rotational decay strength to 
the spread in frequency Aq of rotational bands. The origin of these 
fluctuations is found in: (1) fluctuations in the occupation of special 
single-particle orbits which contribute a significant part of the total 
angular momentum; and (2) fluctuations in the moment of inertia 
induced by vibrations of the nuclear shape. Estimates of Aw done 
making use of the hundred-odd known discrete rotational bands in 
the rare-earth region lead, for moderate spin and excitation energies 
(I = 30 and U = 3 to 4 MeV), to rotational spreading widths of the 
order of 60 to 160 keV in overall agreement with the data. 24 refs. 


2478 (DOE/ER/10405—11) Theoretical studies of mul- 
tistep processes, isospin effects in nuclear scattering, and 
meson and baryon interactions in nuclear physics. Final tech- 
nical report, 1 September 1979-30 April 1986,. Madsen, V.A.; 
Landau, R.H. (Oregon State Univ., Corvallis (USA). Dept. 
of Physics). 18 Sep 1986. Contract AT06-79ER10405. 18p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000756. 

The studies included meson exchange current effects, quark 
effects, and relativistic/Dirac effects deduced from spin observables 
in p~*He scattering, coupled bound and continuum eigenstates in 
momentum space for kaons and antiprotons, and charge symmetry 
violation in 7 scattering from trinucleons. Additional studies in- 
cluded microscopic optical potential calculations, multiple step rpo- 
cesses, and differences in neutron and proton mutipole matrix ele- 
ments in low lying collective states and in giant resonances. 


65 PHYSICS li 
6530 Nuclear Theory 


2479 (IAE—3949/1) SU(4)-supermultiplet basis and the 
Clebsch-Gordan coefficients of SU(4)-group. Vladimirov, 
D.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 
1984. 44p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86703885. 

Recursion relations for normalizing factors of basic functions 
of an arbitrary [P, P’, P’’] supermultiplet are found in the scheme of 
the SU(4) group reduction to the Kronecker product of SU(2) spin 
and SU(2) isospin subgroups. Bases for supermultiplets and for their 
direct products are constructed analytically for a case of states 
close to a higher weight. Total sets of the Clebch-Gordan coeffi- 
cients for these states are obtained. 10 refs.; 9 tabs. 


2480 (IAEA-TECDOC—345, % pp 2 23-53) Non-equilibri- 
um neutron emission in reactions induced by light and heavy 
ions. Chulkov, L.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Pe wget 1 PC 
les Only), 

ile ember DE86703933. (CONF-830978— 


Atomnoj a Aug 1985. NTIS (US Sal 
aaa AOl 


From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

The occurring in nuclei are reflected in the char- 
acteristics of particles produced in nuclear reactions. The mecha- 
nism of deexcitation and level densities of compound nuclei are de- 
termined from spectra of the evaporation light particles. The none- 
quilibrium emission of nucleons can be an instrument of studying 
both the processes of dissipation of energy in collisions of heavy 
ions and the properties of the nuclear matter in its nonequilibrium 
phase. Neutrons have some advantages in these investigations. Rich 
experimental and theoretical data on nonequilibrium have 
been accumulated to date. The theoretical ideas concerning the 
mechanisms of preequilibrium processes are rather various. In a 
number of works the total process is reduced to the successive two- 
nucleon interactions. The formation of a localized hot zone in a nu- 
cleus is believed by some investigators to play a determinative role. 
There are some works where the intranuclear motion of nucleons is 
assumed to manifest itself in the spectra of nonequilibrium particles. 
In the present report a review of theoretical ideas is presented; the 
level of conformity of models to the available experimental data 
and the degree of criticality of the experimental characteristics to 
the basic predictions of the models are discussed. The model-inde- 
pendent consequences of experimental investigations are also con- 
sidered. 97 refs, 26 figs, 2 tabs. 


(IC—85/233) Nucleon-nucleon interaction with 
quark exchanges and prediction to colour van der Waals po- 
tential. Osman, A. (International Centre for Theoretical 
Physics, Trieste (Italy)). Nov 1985. 16p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704212. 

The nucleon-nucleon interaction is considered by including 
the colour nucleon clusters. The nucleon-nucleon system is treated 
as a six-quark system. The obtained local potentials reduce the 
short-range repulsion. The resulted nucleon-nucleon potential by 
using a quark-quark potential well agrees with the central-force po- 
tentials. The phase shifts calculated by using these local potentials 
are in good agreement with those obtained from other methods. In- 
troducing the quark-quark potential in the nucleon-nucleon interac- 
tion, leads to a colour van der Waals potential very strong com- 
pared with that predicted by experiments. 16 refs, 3 figs. 


2482 (IC—85/234) Nucleon-nucleon scattering and dif- 
ferent meson exchanges. Osman, A. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1985. 29p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86704214. 

The iterative and noniterative diagrams with different meson 
exchange are investigated. The a, 78 and my meson exchange, 
(where a=7, rho, o, , eta and delta; B=7, rho, o and w; y=7 
and rho), are considered. These diagrams are taken to involve the 
nucleon-nucleon, the nucleon-isobar and the isobar-isobar interme- 
diate states. The diagrams are calculated in momentum space fol- 
lowing the noncovariant perturbation theory. The role of each of 
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these diagrams is examined by calculating its contribution to the nu- 
cleon-nucleon interaction. The potential model is taken to include 
one-boson-exchange terms in addition to these diagrams. The nu- 
cleon-nucleon scattering phase shifts are described successfully 
showing the importance of tensor force. The contributions of the 
different parts are studied in the nucleon-nucleon scattering. 23 refs, 
14 figs, 1 tab. 


2483 (IC—85/240) Relativistic wave equations in the ei- 
konal approximation. Tekou, A. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1985. 46p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86704215. 

The Bethe-Salpeter relativistic wave equation is eikonalized. 
From it, a finite target mass correction to the Dirac potential scat- 
tering approach is found. The limit of the heavy ion collision is dis- 
cussed. The Glauber multiple scattering formalism is introduced. 
The model presented below may be used for elastic as well as for 
inelastic nuclear or atomic collisions. 31 refs. 


2484 (iC—85/271) Self-energy of the A-isobar in nucle- 
ar matter for the Paris and the Green-Niskanen-Sainio poten- 
tials. Dey, J.; Abdul Matin, M.; Samanta, B.C. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy); Burdwan 
Univ., West Bengal (India). Dept. of Physics). Nov 1985. 
20p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86704213. 

A coupled channel calculation, with the compensated Paris 
potential and the isobar transition potential due to Green, Niskanen 
and Sainio, yields the nucleon and isobar self-energies in nuclear 
matter. Unlike the Reid soft core, the Paris potential is found to 
bind the isobar at small momentum by a potential of the order of 10 
MeV. The change in the binding energy and the wound integral in 
nuclear matter, due to the explicit treatment of isobar degrees of 
freedom, is small. 22 refs, 1 fig, 6 tabs. 


2485 (IC—86/34) Allowed unhindered beta connected 
states in rare earth nuclei. Sood, P.C.; Ray, R.S. rag on 
tional Centre for Theoretical Physics, Trieste (Italy); Ban. 

aras Hindu Univ., Varanasi (India). Dept. of Physics). Mar 
1986. 15p. NTIS "(US Sales Only), PC A02/MF AOl1. File 
Number DE86704209. 

The beta-connected states in odd-mass as well as even mass 
rare earth nuclei, where the transition is of allowed unhindered 
nature, are listed. The tabulation includes 54 cases of such transi- 
tions. Validity of Alaga selection rules is examined and the results 
are used to assign configurations to the involved single particle and 
two-particle states. 3 refs, 3 figs, 1 tab. 


2486 (INIS-mf—10453) Variational treatment of the 
centre-of-mass motion. Cornelissens, T. (Limburgs Universi- 
tair Centrum (Belgium)). 1986. 160p. NTIS ." Sales Only), 
PC A06/MF AO0O1. File Number DE87700019 

The weightfunction in Lipkin’s general expression for elimi- 
nating the centre-of-mass coordinate from nuclear wavefunctions 
has been approximated by a gaussian function exp (-lambdaR?) with 
one parameter lambda to be determined by a variational calcula- 
tion. This variational calculation has been carried out for the 
ground state of °Li, first using a wavefunction with different oscil- 
lator parameters for the s and p nucleons, second using oscillator 
functions which are also axially deformed. In both cases the centre- 
of-mass treatment leads to a remarkable energy gain. The lowest 
energies are obtained for a negative value of lambda. This surpris- 
ing result can be explained on the basis of a cluster model for the 
internal wavefunction of ®Li: the negative value of larnbda in- 
creases the separation between the alpha and deuteron cluster. As a 
further test for our centre-of-mass corrected internal wavefunctions 
we have calculated the charge formfactor of *Li. At low momen- 
tum transfer we obtain an excellent agreement with the experimen- 
tal results. At higher momentum transfers we obtain a diffraction 
dip, but not yet at the right position and height. Finally we have 
compared our results for the ground state energy with different 
cluster model results in the literature. We can conclude that, even 
without using a generator coordinate method, our centre-of-mass 
corrected wavefunctions lead to equally good results as the most 
sophisticated cluster models. 
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2487 (INIS-SU—326, bP 537) Nucleus as a nucleon pair 
condensate. Trajdos, M. 1985. (In Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summ.). 

From 35. national conference on nuclear 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2488 raf pp eae Restoration of complex K 
matrix according to NN scattering. Gorbatov, 
A.M.; Krylov, Yu.N.; Kolganova, E.A. 1985. (In Russian). 
NTIS (US Sales Oniy), PC A21/MF AO1. File Number 
DE86780472. (CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2489 (INIS-SU—326, a 550) Boundaries of applicabil- 
ity of maximum likelihood fit estimation of radioactive decay 
constants in backgroundless measurements. Gopych, P.M.; 
Sotnikov, V.V.; Trushkin, N.A. 1985. (In Russian). NTIS 
(US Sales Only), PC A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, wP 223) Geiger-Nuttall law for 
‘eaite wail, 4 Theory. Poplavskij, I.V.; Popushoj, M.N. 
1985. (In Russian). NTIS (US Sales Only), A21/MF 
A01. File Number DE86780472. (CONF-8504107—Summ.). 
From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2491 (INIS-SU—326, pp 224) Geiger-Nuttall law for 
isobaric nuclei. 2. Comparison with experiment. Poplavskij, 
I.V.; Popushoj, M.N. 1985. (In Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summ.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


2492 (INIS-SU—343, pp 79-86) Generating invariant 
formalism in the multiparticle system analysis. Karasev, V.P. 
(AN SSSR, Moscow. i Inst.). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF A0Ol. File Number 
DE87780016. (CONF-821154—Vol. 2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Fundamentals, problems and some latest results of generating 
invariants (GI) formalism of the SU(n) group are reviewed. A set 
of its applicabilities to analysis of group-theoretic models of multi- 
particle systems in the radiation theory, quantum chemistry, theory 
of nuclear structures and particle physics is discussed. The con- 
struction of GI formalism of the given group G is based on the fol- 
lowing problem solving: 1) realization of spatial bases of irreducible 
representations (IR) G by homogeneous polynomials from covar- 
iant and contravariant vectors transforming according to IR G; 2) 
couthhment of tiv corempenttinne eelettis tite deatiats of On 
Wigner-Racah (WR) algebra and invariant polynomials; 3) develop- 
ment of invariant-differential calculus to perform operations in the 
WR G algebra. 21 refs. 


2493 (INIS-SU—343, pp 276-283) A theoretical 
methods for studying 

atoms, Kanyauskas, Yu.M.; Shimonis, V.Ch.; Tedeikes! Z.B. 
(AN Litovakoj SSR, Vilnyus. Inst. t, Fizika), 1983. (in Rus- 
sian). NTIS (US Sales Only), PC A24/MF AOI. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Possible applications of group theoretical methods for study- 
ing approximate symmetries of compound atoms are considered. 
Application of quasispin and isospin methods in the theory of 
atomic spectra is considered. Analysis of the operator matrix, 1/ri2, 
showed that the quantum number of isospin is quite suitable (espe- 
cially for multiple excited states), when using hydrogen radial orbi- 


tals. The isospin basis is more suitable in such cases, than the basis 
obtained during vector addition of separate shell momenta. The 
quasispin and isospin methods can be used as well while studying 
relativistic atomic configurations in j-j coupling. 


2494 (INIS-SU—343, pp 308-323) Symmetries, nonlin- 
ear transformations and equations integrable by the inverse 
scattering method. Mel'nikov, V.K. (Joint Inst. for Nuclear 
Research, Dubna, USSR). 1983. (in Russian). NTIS (US 
Sales oT ), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—V01.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of algorithm construction to obtain nonlinear 
equations integrable by the inverse scattering method and the prob- 
lem of finding and studying properties of these equation solutions 
are considered. Different symmetries, as well as linear and nonlin- 
ear transformations are of great value, when solving these prob- 
lems. The application of linear operators, aimed at integrating equa- 
tions, is described. The operators possess different symmetries, play- 
ing an important role in both cases when finding the equations 
proper and when studying their solutions. 


2495 Fi gE ges pp 144-164) Nuclear symplectic 

models. V; V.V. (AN Litovskoj SSR, Vilnyus. Inst. 

Fiziki). 1983. (In Russian). NTIS (US Sales Only), PC A24/ 

aa age File Number DE87780016. (CONF-821154— 
ol.2). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (241 Nov — 

Theoretical studies, the main problems of which is the devel- 
opment of algebraic methods and sympletic models based on the 
Sp(6,R), Sp(4,R), Sp(2,R) groups, and their application to a nuclear 
structure, are reviewed. Three approaches are discussed: traditional, 
non-traditional, phenomenological, they permit to connect symple- 
tic models with nucle ar theory. In the nontraditional approach 
based on operator decomposition of nuclear Hamiltonian, the con- 
nection between a dynamic problem of multiple bodies in the nucle- 
ar theory and bodies in mathematics of sympletic groups is consid- 
ered. The traditional approach is used for consideration of tradi- 
tional nuclear models, using the basis of algebraic realization of the 
multi-particle Hilbert space. Sympletic phenomenological models 
are briefly considered; most of them can be derived from the mi- 
croscopic Schroedinger equations. 45 refs.; 1 fig. 


2496 (INIS-SU—343, pp 247-254) Sp(2,R) group in the 
scattering 


theory of deformed nuclei and theory. Asherova, 
R.M.; Nechaev, Yu.J.; Smirnov, Yu.F. (Gosudarstvennyj 
Komitet po I'zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.; Moskovskij Gosudarst- 
vennyj Univ., USSR. Nauchno-Issledovatel’skij Inst. geo 
noj Fiziki). 1983. (In Russian). NTIS (US Sales Only), PC 

Vola. A01. File Number DE87780016. (CONF-821154— 

Ol.Z). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (241 Nov 1982). 

Possibilities to use the symplectic Sp (2, R) group model for 
heavy deformed nuclei and application of the basis of the infinite- 
dimentional irreducible representation of the Sp (2, R) group in the 
scattering theory are considered. The wave function of the rota- 
tional nuclear state is built by projecting the state with a fixed total 
momentum and Sp (2, R) group. As an example, probabilities of 
E2-transitions between the lowest rotational levels of *°Nd nucleus 
and quadrupole moments of the nucleus for every rotational band 
are calculated. In the framework of the resonating-group method, 
the harmonic oscillator model and the given Sp (2, R) model the 
scattering problem is considered. It is marked that the developed 
method can be i in case of non-axial nuclei [Sp (4, R) 
model], as well as in case of the cranking model with projection. 


- (INIS-SU—343, pp eS Collective excitations 

of spherical nuclei: group models and the problems of their 
microscopic substantiation. Zelevinskij, V.G. (AN SSSR, 
Novosibirsk. Inst. beg Fiziki). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF A0Ol. File Number 
DE87780016. (CONF-821154—Vol.2). 
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From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Collective excitations of spherical nuclei (Mo, Ru, Pd, Cd, 
Sn, Te, Xe isotopes) are considered in the framework of the inter- 
acting boson model (IBM) and SU(6) group. The phenomenological 
approach to the description of collective le motion in 
nuclei and to the calculation of probabilities of E2-transitions in 
nuclei close to the magic ones is briefly described. It is outlined 
that the account of anharmonic effects is necessary. The IBM phe- 
nomenology is marked to have no microscopic description, that's 
why in the rotational limit the IBM gives the incorrect structure of 
the deformed state and it doesn’t describe the experiment in the 
spherical region better than the other approaches. 


2498 cnet Pet pp te Microscopic ap- 
proach to the problem of fluctuations and damping of “ie 
tive motions in nuclei. Zelevinskij, V.G. (AN SSSR, Novosi- 
birsk. Inst. Yadernoj Fiziki). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—Vol.2). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

It is suggested to use the generalised density matrix (GDM) 
method for the microscopic description of slow collective motion 
with a large amplitude in nuclei. Equations of motion for this 
GDM and the solutions of these equations are obtained. The de- 
scribed calculational scheme is marked to be microscopic, quantum 
and selfconsistent. The most difficult part of the calculation is the 
calculaiion of a movable nucleon basis and normal modes in every 
point of a collective path. 


2499 CINS—554) eae eee theory of Be ag col- 
lective submanifold for large-amplitude collective motion. 
Sakata, Fumihiko; Hashimoto, Yukio; Marumori, Toshio; 
Muramatsu, Kazuhiro. (SEE CODE- 6269600 Tokyo Univ. 
(Japan). Inst. for Nuclear Study). Sep 1985. 15p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704210. 

A systematic microscopic method for describing large-ampli- 
tude collective motion is developed within the time-dependent Har- 
tree-Fock theory. It can extract a collective submanifold out of the 
TDHF-manifold, in such a way that the TDHF-trajectory repre- 
senting the large-amplitude collective motion is replicated as pre- 
cisely as possible. In order to successfully reproduce the TDHF- 
trajectory, the submanifold must satisfy two dynamical conditions: 
(a) stability condition, (b) separability condition between collective 
and intrinsic modes of motion. The two conditions guarantee that 
the extracted submanifold can be regarded as an approximate inte- 
gral surface specific for the large-amplitude collective motion under 


2500 ((TEP—135(1984)) Quark ee bag model: 
defining the admixture of 6-quark bags in deuteron. Kalashni- 
kova, Yu.S.; Narodetsky, I.M.; Veselov, A.I. (Gosudarst- 
vennyj Komitet po Ispoi’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1984. 14p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number 15E86703902. 

The six quark bag model is discussed. The quark compound 
bag (QCB) model anables one to define unambigiously the admix- 
ture of the MIT bag in deuteron. The six quark bag, different from 
MIT one as an aggregate of six quarks within the region of confine- 
ment is defined. Using the explicit expressions for the deuteron 
wave function in the QCB model, it is shown that the MIT bag ad- 
mixture is negligibly small while the probability of the six-quark ag- 
gregate in deuteron amounts to 10%. 16 refs.; 2 figs.; 4 tabs. 


2501 (JINR—D-2-85-206) Colour quarks as a new level 
of undestanding the microcosm. Bogolyubov, N.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). 1985. 28p. (in 
Russian). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86703904. 

A short review of the problem of the discovery and investi- 
gation of colour quarks is presented. Tavkhelidze, Struminsky, Bo- 
golyubov (USSR) and independently Hahn, Nambu (USA) and 
Miyamoto (Japan) proposed a hypothesis according to which 
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quarks have a new earlier unknown quantum number or charge 
now called the colour. A great contrikation had been made by 
Nambu who was the first to introduce into the theory vector fields, 
carriers of colour interaction, the so-called gluons. Interactions of 
two colour charges mediated by gluons were called chromodyna- 
mic interactions and the relevant theory-quantum chromodynamics. 
33 refs.; 17 figs. 


2502 (JINR—E-2-84-644) Absorption of particles in nu- 
clear matter during tunnelling from vacuum. Kopeliovich, 
B.Z.; Niedermayer, F. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1984. 4p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704217. 

Submitted to the journa Phys. Lett. . 

Due to “soft” hadronization of color strings heavy q anti q 
or N anti N pairs are created from vacuum at a relative distance > 
or approximately 1 Fm in their c.m.s. It is shown that during tun- 
nelling from vacuum in the nuclear matter they are not absorbed. 
These two effects may explain the anomalously steep A dependence 
of slow anti p produced on nuclei. 10 refs.; 1 fig. 


2503 (JINR—E-2-85-485) On the singular component of 
the gluon distribution function. Bednyakov, V.A.; Kova- 
lenko, S.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 10p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703906. 

Distribution functions of quarks and gluons in hadrons have 
been found within the framework of the statistical parton model 
with allowance for the existence of the singular component of the 
gluon distribution function. The existence of such component, 
which interprets as statistical gluon bose-condensate, can be 
checked experimentally. The most characteristic consequences of 
the singular gluon component are the change of the threshold be- 
haviour of the quark and gluon distribution functions at large Q?, 
the apparent violation of the parton momentum conservation law at 
its experimental check, appearance of additional power corrections 
to structure functions. 9 refs.; 1 fig. 


2504 (JINR—E-2-85-586) Effective radii of light com- 
posites produced in relativistic heavy ion collisions. Gudima, 
K.K.; Ropke, G.; Schulz, H.; Toneev, V.D. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics; AN Moldavskoj SSR, Kishinev. Inst. Prikladnoj 
Fiziki; Rostock Univ. (German Democratic Republic); Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic)). 1985. 6p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86703924. 

The experimental trends of the effective radii behaviour of 
composite particles emitted from a hot source in relativistic heavy 
ion collisions at different beam energies is qualitatively reproduced 
by solving a Bethe-stone-type equation in a perturbative solution 
for a deuteron embedded in a hot nuclear matter. 13 refs.; 1 fig. 


2505 (JINR—E-4-85-122) Four-body wave function of 
ar3 He-system at the threshold energy. Pupyshev, V.V.; Raki- 
tyanskij, S.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1985. 12p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703918. 

Submitted to the journal Sov. J. Nucl. Phys. . 

On the basis of approximate four-body equations the wave 
function of 7*He-system is calculated at zero kinetic energy of the 
pion. In the case when distances between all four particles are com- 
parable with the nucleus size a strong distortion of the wave func- 
tion of (3N)-subsystem caused by the presence of the pion is found. 
The calculated four-body function is represented in a semianalytical 


form, which makes it possible to apply it in different calculations. 
14 refs.; 1 tab. 


2506 (JINR—E-4-85-210) Fission mass yields of excited 
medium heavy nuclei. Sandulescu, A.; Depta, K.; Herrmann, 
R.; Greiner, W.; Scheid, W. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics; Frank- 
furt Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 
1985. 10p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86703932. 
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The mass distributions resulting from the fission of excited 
medium mass nuclei are discussed on the basis of the fragmentation 
theory. It is shown that very asymmetric fission events can be ex- 
pected with rates which are only a few orders of magnitude smaller 
than the rates for symmetric fission. As an example a calculation of 
the fission mass distribution of the excited ‘Yb compound nucleus 
is presented. This mass distribution reveals observable structures 
over the entire range of the mass asymmetry due to valleys in the 
potential energy surface for fission fragments with closed proton 
and neutron shells. 24 refs.; 6 figs. 


2507 (JINR—E-4-85-384) Microscopic description of 
light-ion scattering on heavy spherical nuclei. Dao Tien 
Khoa; Shitikova, K. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics; Moskovskij 
Gosudarstvennyj Univ. (USSR)). 1985. 12p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703925. 

The method of hyperspherical functions and the quasiparti- 
cle-phonon nuclear model are applied to microscopic study of elas- 
tic and inelastic heavy-ion scattering. The heavy-ion interaction 
tential is calculated within the folding-model using the M3Y effec- 
tive nucleon-nucleon interaction. The scattering sup(3, 4)He, ®Li 
and 7*O ions on sup(58, 60)Ni, Zr and *°*Pb has been studied. 
Since the nuclear structure information is embodied in the nuclear 
wave functions that determine the nuclear densities of the colliding 
nuclei, some influence of the microscopic nuclear wave functions 
on the calculated cross sections has been investigated. Results of 
calculations reproduce well the experimental data, and this indi- 
cates that the validity of further application of the method of hy- 
perspherical functions and the quasiparticle-phonon model to the 
microscopic description of heavy-ion scattering. 35 refs.; 7 figs.; 2 
tabs. 


2508 (JINR—E-4-85-494) SU(6) limit of the quasiparti- 
cle-phonon nuclear model. Kyrchev, G.; Voronov, V.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics; Bylgarska Akademiya na Naukite, 
Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 
1985. 1lp. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86703919. 

Submitted to the journal Theor. Math. Phys. . 

Quasiparticle-phonon nuclear model is considered. It is 
shown that the Hamiltonian of the quasiparticle-phonon nuclear 
model has the SU(6) limit. Under some conditions this Hamiltonian 
can be represented as a rotational invariant which is constructed of 
the generators of the SU(6) algebra. The collective quadrupole 
random phase approximation phonon operators and their commuta- 
tors form a closed algebra. The microscopic expressions for the pa- 
rameters of the quadrupole phonon model are derived. The calcula- 
tion of maximal numbers of bosons and the test of the conditions 
giving the SU(6) limit for some Zn isotopes have been performed. 
16 refs.; 3 tabs. 


2509 (JINR—R-2-84-840) Properties of the cloudy bag 
in the nuclear matter. Bunatyan, G.G. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Neutron Physics). 
1984. 15p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86703923. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Because of the pion mode softening, the pion field of the 
cloudy bag in the nuclear matter increases if the nuclear matter 
density increases. This causes in its term the decreasing of the bag 
size and at a sufficiently large density of the nuclear medium leads 
to the absolute instability of the cloudy bag-nucleon, which means 
the transition of the nuclear matter in another nonnucleon phase. 25 
refs.; 2 figs.; 1 tab. 


2510 (JINR—R-2-85-294) Statistical model of coexisting 
multiquark clusters. Nazmitdinov, R.G.; Chishov, A.V.; 
Shumovskij, A.S.; Yukalov, V.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86703920. 

Submitted to the journal Nucl. Phys. . 

A model for describing the heterogeneous system consisting 
of different multiquark clusters is constructed. A special attention is 





paid to the case when nucleons (3-quark clusters) coexist with 6- 
quark, 9-quark and 12-quark clusters. A detailed analysis of statisti- 
cal properties for this mixture is presented on the whole density- 
temperature plane. The dependence of results on the mass parame- 
trization is also checked. 22 refs.; 9 figs. 


2511 (JINR—R-2-85-471) On the problem of interpreta- 
tion of cumulative deep inelastic scattering of leptons on 
nuclei. Kalinkin, V.N.; Shmonin, V.L. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 15p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86703927. 

It is shown that as the most probable mechanism for the cu- 
mulative deep inelastic scattering of leptons on nuclei one may con- 
sider the colour fluctuations of nuclear nucleons. The contribution 
of such fluctuations to the cross section of production of cumula- 
tive hadrons in hadron-nuclear interactions is much less than the 
experimental value. 22 refs.; 5 figs. 


2512 (JINR—R-2-85-722) Hydrogen atom spectrum in 
three-dimensional space of constant curvature with 
SU(2)xSU(2)/+-1 group. Yamaleev, R.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation). 1985. 11p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703886. 


Dirac equation on _ three-dimensional sphere with 
SU(2)xSU(2)/+-1 in five-dimensional pseudoeuclidean space is con- 
sidered, the formula for energy spectrum and electron wave func- 
tions in Coulomb field of hydrogen atom are derived. It is shown 
that at R — infinity (R-radius of sphere) the obtained formula be- 
comes the known formula of Dirac - Sommerfeld - Darwin. Split- 
ting of energy levels analogous to the known hyperfine splitting is 
obtained. The obtained formulas are equally suitable for description 
of electron state both in the bound and unbound (for scattering 
problem) states. 9 refs. 


2513 (JINR—R-4-85-368) Microscopic description of 
nuclear decay with emission of heavy particles. Kadmenskij, 
S.G.; Furman, V.I.; Chuvil’skij, Yu.M. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics; 
Voronezhskij Gosudarstvennyj Univ. (USSR); Moskovskij 
Gosudarstvennyj Univ. (USSR). Nauchno-Issledovatel’skij 


Inst. Yadernoj Fiziki). 1985. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86703931. 
Spectroscopic factors Wsub(x)sup(sh) for complex particles 
x(4 < A <= 40) in heavy nuclei are calculated in the framework 
of the many-particle shell model approach taking into account re- 
sidual interactions without using free parameters. The spectroscopic 
factors Wsub(x)sup(cl) obtained from the data on spontaneous 
decay with the emission of *C and **Ne indicate that there exists 
the structural hind-rance factor HFsub(x) approximately 10? for 
decay of even-odd nucleus ?**Ra with the emission of '*C in com- 
with a similar decay of even-even nuclei ???Ra and ?**Ra. 
Absolute values of Wsub(x)sup(cl) and their dependence on the 
cluster, parent and daughter nuclear structure are reproduced satis- 
factorily. The principal importance of superfluid correlations for 
calculation of spectroscopic factors Wsub(x)sup(sh) is demonarerat- 
ed. It leads to extremely large enhancement coefficients (upto 107° 
for “Ca). On the basis of the obtained agreement between 
Wsub(x)sup(cl) and Wsub(x)sup(sh) the absolute decay widths of 
the nuclei most favarable for observation are calculated. 12 zefs.; 6 
tabs. 


2514 (JINR—R-4-85-619) Nuclear structure effects on 
multinucleon-transfer reaction cross sections. Dzholos, R.V.; 
Muminov, A.I.; Nasirov, A.K. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics; AN 
Uzbekskoj SSR, Tashkent. Inst. Yadernoj Fiziki). 1985. 10p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86703930. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The method to calculate the mass and charge distributions of 
deep inelastic-transfer reaction products is suggested. The method 
allows one to take into account the nuclear structure effects. The 
obtained equation is coincided with the form of master” equation 
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and its coefficients are determined the single-particle energies and 
occupation numbers of single-particle states of nuclei. The charge 
distributions for the reactions **Fe+ Au, “Kr+ Er and 
182Xe+ Sn products are calculated. The obtained charge distribu- 
tions contain data on the structure of nuclei participating and pro- 
ducing in reactions. The model describes qualitatively correctly the 
shape of charge distributions observed. The comparison with the 
phenomenological model is made. 7 refs.; 4 figs. 


2515 (JINR—R-11-85-641) VIRTON - a specialized 
LISP-package. Raportirenko, A.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation). 1985. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86703907. 

The standard LISP program package for Feynman diagram 
generation and analytical evaluation of matrix elements in 
VIRTON-quark model is designed. Firac and tensor algebras are 
realised in this package. The result of matrix element evaluation is 
represented as a FORTRAN subroutines. This seems to be most 


reasonable way of using large analytical experessions obtained. 6 
refs. 


2516 (UCRL—95373) Nuclear de-excitation processes 
following medium energy heavy ion collisions. Blann, M. 
(Lawrence Livermore National Lab., CA (USA)). Sep 1986. 
Contract W-7405-ENG-48. 13p. (CONF-8609159—3). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000600. 

From International school-seminar on heavy ion physics; 
Dubna, USSR (23 Sep 1986). 

As heavy ion reaction studies have progressed from beam 
energies below 10 MeV/nucleon to higher energies, many non- 
equilibrium reaction phenomena have been observed. Among these 
are nucleon emission with velocities in excess of the beam velocity, 
incomplete momentum transfer to evaporation residue and fission- 
like fragments, y-rays with energies in excess of 100 MeV, and 7° 
production when beam energies are below the threshold for pro- 
duction by the nucleon-nucleon collision mechanism. Additionally, 
prefission neutrons have been observed in excess of numbers ex- 
pected from equilibrium models. A few of the approaches which 
have been applied to these phenomena are as follows: Intranuclear 
cascade: two body collisions are assumed to mediate the equilibra- 
tion. The geometry and momentum space is followed semiclassical- 
ly. The approach has many successes though it may suffer in a few 
applications is not following holes; TDHF considers one body 
processes only; in the energy regime of interest, two body process- 
es are important so that this may not be a viable approach; Boltz- 
mann-Uehling-Uhlenbeck or Vlasov-Uehling-Uhlenbeck (BUU/ 
VUU) equations combine both one body and two body dynamics. 
The spatial and momentum evolution of the reactions are followed 
in a mean field. These should be the Cadillacs of the models. They 
are computationally tedious, and sometimes significant approxima- 
tions are made in order to achieve computational tract ability; 
models of collective deceleration. A very simple model approach is 
discussed to interpret these phenomena, the Boltzmann master 
equation (BME). The hybrid model was the first to be applied to 
the question of heavy ion precompound decay, and the BME 
second. 26 refs., 5 figs., 2 tabs. 


2517 (ZfK—588) Microscopic studies of electric dipole 
resonances in 1p shell nuclei. Kissener, H.R.; Rotter, I; 
Goncharova, N.G. (Zentralinstitut fuer Kernforschung, 
Rossendorf bei Dresden (German Democratic Republic)). 
May 1986. 82p. NTIS (US Sales Only), PC A05/MF AOl1. 
File Number DE86703935. 

Recent data on total and partial photonuclear cross sections 
in the GDR region of the nuclei *Li to **O are compared with the- 
oretical predictions, mostly from shell model and continuum shell 
model studies. The influence of the size of the configuration space, 
of the adopted residual interaction and of the continuous spectrum 
on the isovector El response is discussed to some detail. The ob- 
served trends of the localization, the shape and width, the isospin 
and the configurational structure of the GDR with increasing 1p 
shell occupation are related to the microscopic structure of the nu- 
clear ground state. Particular attention is given to the partial (y, N/ 
sub i/) disintegration channels. Complex-particle emission and iso- 
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spin mixing in the nuclear states are discussed for a few cases. An 
attempt is made to bring some systematics also in the evidence on 
excited-state giant resonances through the Ip shell region. The pho- 
tonuclear GDR is compared with other giant multipole excitations, 
mostly for the example of the ‘*C nucleus. 


2518 Neutron-star masses as a constraint on the nuclear 
compression modulus. Glendenning, N.K. (Nuclear Science 
Division, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Physical Review Let- 
ters; 57: No. 9, 1120-1123(1 Sep 1986). Contract AC03- 
76SF00098. 

The observed masses of neutron stars are used to shed some 
light on the current controversy concerning the value of the nucle- 
ar compression modulus. We find that values less than about 200 
MeV are incompatible with the observed masses. 


2519 Hot rotating toroidal nuclei. Zhang, J.; Wong, C. 
(Joint Institute for Heavy Ion Research, Oak Ridge, Ten- 
nessee 37831). Physical ee [Section] C: Nuclear Physics; 
34: No. 3, 1094-1096(Sep 19 86). 

We examine the influence of angular momentum on the 
threshold temperature of a nucleus in a toroidal shape of equilibri- 
um. The presence of high angular momentum lowers the threshold 
temperature at which the toroidal equilibrium begins to appear. 


2520 Implications of low lying M-italicl strengths for 
interacting boson approximation calculations. Warner, D.D. 
(Brookhaven National Laboratory, Upton, New York 
11973). Physical Review [Section] C: Nuclear Physics; 34: No. 
3, 1131-1133(Sep 1986). Contract AC02-76CH00016. 

It is pointed out that the absolute B-italic(M-italic1) strengths 
for transitions between low lying states of collective nuclei provide 
a useful constraint on the possible parametrization of Hamiltonians 
within the framework of the interacting boson approximation. Some 
specific examples of recent calculations are cited where, despite 
good agreement with experimental energies and B-italic(E-italic2) 
values, some inconsistencies arise when the predictions for low 
lying M-italicl strengths are compared with the empirical values. 


2521 Soliton matter as a model of dense nuclear matter. 
Glendenning, N.K.; Banerjee, B. (Nuclear Science Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Physical Review [Section] C: Nu- 
clear Physics; 34: No. 3, 1072-1080(Sep 1986). Contract 
AC03-76SF00098. 

We employ the hybrid soliton model of the nucleon consist- 
ing of a topological meson field and deeply bound quarks to investi- 
gate the behavior of the quarks in soliton matter as a function of 
density. To organize the calculation, we place the solitons on a spa- 
tial lattice. The model suggests the transition of matter from a color 
insulator to a color conductor above a critical density of a few 
times normal nuclear density. There is no latent heat associated 
with the transition. 


2522 Geometric interpretation of the adiabatic model for 
heavy-ion fusion. Nagarajan, M.A.; Balantekin, A.B.; Ta- 
kigawa, N. (Joint Institute for Heavy Ion Research, Oak 
Ridge, Tennessee 37831). Physical Review [Section] C: Nucle- 
ar Physics; 34: No. 3, 894-898(Sep 1986). 

The relation between the finite basis adiabatic model and the 
classical adiabatic model (corresponding to a complete set of degen- 
erate states) is elucidated when the internal system is rotational or 
vibrational. It is shown that the finite basis results can be obtained 
from the classical model results using the Gaussian quadrature to 
evaluate the former and Hermite quadrature for the latter. 


2523 Random phase approximation spin-isospin nuclear 
response in the deep inelastic region. Alberico, W.M.; Molin- 
ari, A.; De Pace, A.; Ericson, M.; Johnson, M.B. (Istituto di 
Fisica Teorica dell’Universita-grave-accent di Torino, 10125 
Torino, Italy and Istituto Nazionale di Fisica Nucleare, Se- 
zione di Torino, Torino, Italy). Physical Review [Section] C: 
Nuclear Physics; 34: No. 3, 977-990(Sep 1986). 

The spin-isospin volume responses of a finite nucleus are 
evaluated in the random phase approximation framework, utilizing 
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a harmonic oscillator basis. Particular emphasis is given to the 
mixing between the longitudinal (o-xq) and transverse (o x q) cou- 
plings, which arise at the nuclear surface. We show that it reduces 
somewhat the contrast between the two spin responses. We com- 
pare the calculated transverse response with the experimental one 
extracted from deep inelastic electron scattering. 


2524 Pionic retardation effects in two-pion-exchange 
three-nucleon forces. Coon, S.A.; Friar, J.L. ent of 
Physics, University of Arizona, Tucson, Arizona 85721). 
Physical Review [Section] C: Nuclear Physics; 34: No. 3, 1060- 
1071(Sep 1986). 

Those two-pion-exchange three-nucleon forces which arise 
from nuclear processes that involve only pions and nucleons are 
calculated. Among the processes which contribute are pion seagulls 
(e.g., nucleon-antinucleon pair terms) and overlapping, retarded 
pion exchanges. The resulting potential is shown to be a (v-italic/c- 
italic)? relativistic correction, and satisfies nontrivial constraints 
from special relativity. The relativistic ambiguities found before in 
treatments of relativistic corrections to the one-pion-exchange nu- 
clear charge operator and two-body potential are also present in 
the three-nucleon potential. The resulting three-nucleon force dif- 
fers from the original Tucson-Melbourne potential only in the pres- 
ence of several new nonlocal terms, and in the specification of the 
choice of ambiguity parameters in the latter potential. 


2525 Electromagnetic and hadronic form factors and op- 
erators in the interacting boson model. Ginocchio, J.N.; 
Wenes, G. (Theoretical Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review [Section] C: Nuclear Physics; 34: No. 3, 1127- 
1130(Sep 1986). 

Making use of the underlying shell model picture of the 
interacting boson model, we derive some relations between the 
electromagnetic and hadronic density operators. 


2526 Casimir effects in chiral bag models. Zahed, I.; 
Meissner, U.G.; Wirzba, A. (Massachusetts Institute for 
Technology, Cambridge). Physics Letters [Section] B; 145B: 
No. 1,2, 117-122(13 Sep 1984). Contract AC02-76ER 13001. 
The authors show that under chiral SU(2) x SU(2) boundary 
conditions of the hedgehog type, the Dirac vacuum in chiral bag 
models picks up non-trivial chiral terms. The chiral Casimir energy 
and the net flux of axial current flowing through the surface of the 
bag are worked out in terms of the confined Dirac propagator and 
their subtle relationship is discussed. It is shown that both observa- 
bles are plagued with ultra-violet divergences. The chiral Casimir 
energy diverges logarithmically, and the flux of axial current has 
both a logarithmic and a linear divergence. Using asymptotic ex- 
pansions closed form expressions are derived and their relevance to 
chiral bag phenomenology is discussed. 12 references, 1 figure. 


2527 Lee-Wick abnormal phase transition in a relativis- 
tic nuclear field model. Glendenning, N.K. (Lawrence 
Berkeley Lab., CA). Physics Letters [Section] B; 144B: No. 3- 
4, 158-162(30 Aug 1984). Contract AC03-76SF00098. 

A Lee-Wick abnormal phase transitions exists in a relativistic 
nuclear field theory that is simultaneously compatible with nuclear 
matter properties. The phase transition is first order. The phase dia- 
gram is calculated and the abnormal phase lies below the expected 
deconfinement region. According to the Rank-Hugoniot shock rela- 
tion, the abnormal phase is accessible at total center-of-mass energy 
per nucleon of 2-4 GeV. 12 references, 4 figures. 


2528 Breakup-fusion description of the (a,d) and (a,t) 
reactions. Udagawa, T.; Li, X.H.; Tamura, T. (Univ. of 
Texas, Austin). Physics Letters [Section] B; 143B: No. 1-3, 15- 
18(9 Aug 1984). 

The breakup-fusion (BF) description of the (a,d) and (a,t) 
reactions is shown to fit very well the observed continuum spectra, 
covering both peak and high-energy tail regions. This contrasts 
with the result of an earlier analysis of the (a,p) reaction, which 
showed that the BF calculations were able to fit the spectra only in 
the high-energy tail region. The reason for this difference is dis- 
cussed in detail. 7 references, 2 figures, 1 table. 








2529 Potential energy surfaces in the classical limit of 
the IBM-2., Balantekin, A.B.; Barrett, B.R.; Levit, S. (Univ. 
of California, Santa Barbara). Physics Letters [Section] B; 
129B: No. 3-4, 153-156(22 Sep 1983). Contract AC02- 
76ER03069. 

The classical limit of the Interacting Boson Model for both 
neutrons and protons (the IBM-2) is investigated. In particular, gen- 
eral expressions of the potential energy for the proton and neutron 
distributions aligned along the same axis are obtained and plotted 
for the even-even isotopes of tungsten. 10 references, 2 figures, 1 
table. 
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2530 (AECL—8771) Energy condensation and disconti- 
nuity factors. Douglas, S.R. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Apr 1985. 28p. (CONF-8504270—1). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86703917. 

From 11. symposium on simulation of reactor dynamics and 
plant control; Kingston, Ontario, Canada Ve Apr 1985). 

This paper introduces the notion of discontinuity factors into 
the process of neutron energy condensation. The new condensation 
technique using few group diffusion theory exactly reproduces 
region-integrated reaction rates and leakage rates of a multigroup 
reference solution. The new technique is demonstrated by group 
condensation of a simple slab reactor from an eighteen group diffu- 
sion theory reference solution to a two group diffusion theory 
equivalent solution. To determine an exact slab geometry reference 
solution, development of a multigroup diffusion theory version of 
the analytical nodal method is first required. After this code devel- 
opment, the discontinuity factor method is verified to reproduce 
the region-integrated reaction rates and core eigenvalue of the ref- 
erence slab reactor solution. 


2531 (CONF-861111—5) Two-dimensional neutron dif- 
fraction of YFe.0, and CoCr.Q,. Funahashi, S.; Morii, Y.; 
Child, H.R. (Oak Ridge National Lab., TN (USA). Solid 
State Div.; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Physics Div.). 1986. Contract AC05-840R21400. 
14p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000749. 

From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 

A new wide-angle neutron diffraction instrument has been 
used to study CoCr2O, and YFe2O,. The instrument is capable of 
measuring the scattered intensity over a wide region of reciprocal 
space in a short time, and this feature was used to measure the mag- 
netic diffraction pattern of these materials at temperatures below 
the magnetic ordering temperature. 9 refs., 3 figs. 


2532 (CONF-8606146—4) Shielding analysis methods 
available in the scale computational system. Parks, C.V.; 
Tang, J.S.; Hermann, O.W.; Bucholz, J.A.; Emmett, M.B. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 22p. NTIS, PC A02/MF AOl - GPO. 
File Number T1I86015926. 

From SCALE workshop; Paris, France (24 Jun 1986). 

Computational tools have been included in the SCALE 
system to allow shielding analysis to be performed using both dis- 
crete-ordinates and Monte Carlo techniques. One-dimensional dis- 
crete ordinates analyses are performed with the XSDRNPM-S 
module, and point dose rates outside the shield are calculated with 
the XSDOSE module. Multidimensional analyses are performed 
with the MORSE-SGC/S Monte Carlo module. This paper will 
review the above modules and the four Shielding Analysis Se- 
quences (SAS) developed for the SCALE system. 7 refs., 8 figs. 


2533 (CONF-8606146—5) Computational methods for 
criticality safety analysis within the scale system. Parks, 
C.V.; Petrie, L.M.; Landers, N.F.; Bucholz, J.A. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 14p. NTIS, PC A02/MF AOl - GPO. File 
Number T1I86015925. 
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From SCALE workshop; Paris, France (24 Jun 1986). 

The criticality safety analysis capabilities within the SCALE 
system are centered around the Monte Carlo codes KENO IV and 
KENO V.a, which are both included in SCALE as functional mod- 
ules. The XSDRNPM-S module is also an important tool within 
SCALE for obtaining multiplication factors for one-dimensional 
system models. This paper reviews the features and modeling capa- 
bilities of these codes along with their implementation within the 
Criticality Safety Analysis Sequences (CSAS) of SCALE. The 
CSAS modules provide automated cross-section processing and 
user-friendly input that allow criticality safety analyses to be done 
in an efficient and accurate manner. 14 refs., 2 figs., 3 tabs. 


2534 (INIS-BR—537-Vol.1, pp vp) Mechanical behav- 
iour of neutron irradiated Nb monocrystalline. Otero, M.P.; 
Lucki, G. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Nb [941] - oriented single crystal was irradiated to a fluence 
of 1,1 x 10n/cm? in the IRA-R1 reactor at IPEN-CNEN/SP. 
Tensile-Stress experiments showed an irradiation induced harden- 
ing, characterized by an increase in the yield stress of about 16%. 
This result was interpreted using the ‘lattice hardening’ model. The 
observed slip systems are attributed to the gliding of the anomalous 
slip planes. 


2535 (INIS-BR—537-Vol.1, pp vp) Determination of 
neutron double differential scattering cross section for cal- 
cined bakelite. Voi, D.L.; Brito Aghina, L.O. de; Borges, 
J.C.; Vinhas, L.A. (Instituto de Engenharia Nuclear, Rio de 
Janeiro, Brazil; Rio de Janeiro Univ., Brazil. Coordenacao 
dos Programas de Pos-graduacao de Engenharia; Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
AO1. File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In way that the bakelite dynamics and structure properties 
could be determined, neutron total cross-sections and double differ- 
ential scattering cross-sections have been measured, respectively, 
with the neutron crystal spectrometer at CNEN/IEN and the neu- 
tron time-of-flight and Be-filter arrangement at CNEN/IEN. The 
total cross-section informations obtained at IEN arrangement, com- 
plemented by others methods, allow an estimation of the probable 
molecular formula. The sample emergent espectra obtained at the 
IPEN arrangement permit, trough an appropriated formalism, some 
conclusions concerning the double differential cross-sections, the 
scattering law, molecular structure and dynamic information. 


(INIS-SU—363, pp 55-59) Effect of isochronous 
luminescence 


annealing on the photol of Ar* implanted zinc 
selenide monocrystals. Georgobiani, A.N.; Zada-Uly, E.; 
Mullabaev, I.D.; Levonovich, B.N.; Serdyuk, N.V. 1984. (In 
Russian). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87780017. 

Kratkie Soobshcheniya po Fizike.; (no.2). 

In Experimental and theoretical physics. Vol. 2. 

It is shown that photoluminescence (PL) of zinc selenide in 
“green” spectrum region is determined by the presence of zinc va- 
cancies caused by Ar* ion implantation. The PL “green” maximum 
shift into longwave region at heat treatment temperature >= 400 
deg C is found. It is established that a strong annealing of radiation 
defects in zinc selenide occurs at temperatures >= 650 deg C. 7 
refs.; 2 figs. 





2537 (JAERI-M—85-125, pp 135-142) Geometrical 
effect on the measurement of stopping power. Sakamoto, 
Naoki; Shiomi, Naoko; Ishiwari, Ryutaro. (Nara Women’s 
Univ., Japan. Dept. of Physics). Aug 1985. NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE87780024. 
(CONF-8501100—). 
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From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan “~ 

A precise measurement of the energy loss of 7 MeV protons 
for metallic and organic materials has shown that energy losses in- 
crease with increasing emergence angles. Computer simulations 
showed that this increase of the energy loss was due to the depend- 
ence of the electronic energy loss in a single collision on the impact 
parameter. In order to understand this phenomenon more systemati- 
cally, theoretical as well as experimental studies are now in 
progress. 


2538 (JAERI-M—85-125, pp 143-150) Calorimetric 
measurements of stopping power of Al and Ni for *°Cl and 
12C ions. Iwase, Akihiro; Sasaki, Shigemi; Iwata, Tadao; 
Nihira, Takeshi. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Aug 1985. 
NTIS (US Sales Only), PC A15/MF AOl1. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Little experimental data has been obtained on stopping 
power values for high energy particles, and low temperature calori- 
metric method was employed to obtain stopping power of Ni for 
2.83 - 5.14 MeV/amu **Cl ions and 7.00 - 8.75 MeV/amu ?*C ions, 
and that of Al for 3.34 - 4.09 MeV/amu *5Cl ions. Data obtained 
by this experiment are presented and comparison was carried out 
with other measurements, semi-empirical tabulations, and theoreti- 
cal condiserations were also made in this paper. As for *°Cl ions in 
Ni, the experimental results were in good agreement with the tabu- 
lated data experimental data at the energies less than 3 MeV and 
the predicted values made by Ziegler at the higher energy levels. 
As for #*C ions in Ni, the experimental data were also consistent 
with reported values in relatively lower energy levels or those 
found in the tabulations, and for **Cl ions in Al similar results were 
obtained. Theoretical considerations based on Bethe-Bloch formular 
showed the consistency between the experimental results and calcu- 
lated values at different energy levels. It was clarified from the 
above-mentioned understandings that low temperature calorimtric 
technique gave reasonable stopping power values for high energy 
particles in metals such as Al and Ni. 


2539 (JAERI-M—85-125, pp 206-212) Channeling radi- 
ation from 350-MeV electrons planar channeled in silicon 
crystal. Komaki, Ken-ichiro; Ootuka, Akio; Fujimoto, Fu- 
minori. (Tokyo Univ., Japan. Coll. of General Education). 
Aug 1985. NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Spectra of the channeling radiation emitted by (110)-planar 
channeled electrons with the energy of 350 MeV in silicon crystals 
were observed and the dechanneling length was obtained as 31 ym. 
Photon spectrum only from channeled electrons deduced from ob- 
served aligned and random photon spectra was compared with that 
calculated quantum mechanically, taking account of the experimen- 
tal conditions and the efficiency of the photon detector. The result 
showed a good agreement on the absolute intensity. 


2540 (JEN—586) Experimental and analytical study of 
the bremsstrahlung radiation production at low energies. 
Moran, P.; Gonzales, L.; Delgado, V.; Lopez, A.; Vano, E. 
(Junta de Energia Nuclear, Madrid (Spain)). 1986. 144p. (In 
Spanish). NTIS (US Sales Only), PC A07/MF AOI1. File 
Number DE87700018. 

The bremsstrahlung photon beam from an X-ray tube with 
chromium anode has been studied, for an electron energy of 60 
Kev. In the experimental step, a new measurement method has 
been developed. This is based on the detection and measurement of 
the fluorescence produced when the photons from the tube impinge 
on targets which are used as calibrated flux monitors. The composi- 
tion and physical characteristics of the targets are well-known. In 
the steps of experimental data treatment, an analytical study of the 
theoretical models describing thick target bremsstrahlung yield is 
performed. A factorization which accounts for the elemental physi- 














cal processes is obtained, employing simple mathematical functions. 
The characteristic parameters found in the numerical fit process 
lead to results in good agreement with the experimental observa- 
tions from other authors and predict theoretical exposure values in 
perfect agreement with the exposures measured for X-ray beams 
generated in several operating conditions. 41 fig., 95 ref. 


2541 (JINR—11-84-615) Polynomial approximation of 
the bremsstrahlung spectra for a thick target in the 10-22 
MeV electron energy range. Zhuchko, V.E.; Zen Chan Uk. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Reactions). 1984. 3p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86704206. 

Submitted to the journal Sov. J. At. Energ. . 

The polynomial approximation of the bremsstrahlung spectra 
from a thick target is proposed. The polynomial coefficient have 
been calculated for the bremsstrahlung target consisting of 0.2 cm 
W and 3.0 cm Al in the 10 MeV <= Esub(e) <= 22 MeV elec- 
tron energy range and in 1 MeV <= k <= 0.95 Esub(e) y-quanta 
energy range. The accuracy of representation was better than 10% 
over all energy range. The polynomial approximation of brems- 
strahlung spectra permits to simplify the processing of the experi- 
mental results and provides a possibility to take into account the 
effect of energy spread of the electron beam on the shape of brems- 
strahlung spectrum. 4 refs.; 1 fig.; 1 tab. 


2542 (JINR—R-1-84-733) Characteristics of the neu- 
tron-strippings in the d(C;Hs) interactions at psub(d)=1.0 and 
1.7 GeV/s per nucleon. Bekmirzaev, R.N.; Muminov, M.M.; 
Suvanov, I.; Sherkunov, U.D.; Grishin, V.G.; Dolejshi, L.; 
Solov’ev, M.I.; Trka, Z.; Trkova, Ya. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of High Energy; Sara- 
tovskij Gosudarstvennyj Univ. (USSR)). 1984. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86703936. 

Submitted to the journal Yad. Fiz. . 

The average numbers of secondary neutrons-strippings have 
been obtained in d(CsHs) interactions at psub(d)=1.0 and 1.7 GeV/ 
c per nucleon by means of studying secondary neutral stars induced 
by neutrons in a propane bubble chamber. They turned out to be: 
<Nsub(nsub(s))> =0.44 +- 0.10 at psub(d)=1.0 GeV/c per nu- 
cleon and <Nsub(nsub(s))>=0.34 +- 0.05 at psub(d)=1.7 GeV/c 
per nucleon. The average multiplicities of secondary particles pro- 
duced in inelastic n(CsHs) collisions have been obtained. 6 refs.; 2 
tabs. 


2543 (JINR—R-1-85-28) Radiation of ultrarelativistic 
electrons moving at small angles to the (110) planes in silicon. 
Bulgakov, N.K.; Vodop’yanov, A.S.; Vojtkovska, I. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1985. 9p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86704054. 

Submitted to the journal Sov. Phys. . 

Results of an experimental investigation of y-radiation due to 
the planar channeling of 10 GeV electrons passing through a 41 ym 
thick silicon crystal are presented. The spectral density of the radi- 
ation is 28 times larger than that from an amorphous target. 13 
refs.; 8 figs. 


2544 (JINR—R-3-85-681) Neutrons and heterophase 
state of magnetics. Aleksandrov, Yu.A. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1985. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86704205. 

Submitted to the 8. Conference on using neutron scattering 
in physics of solids, 30 Oct-1 Nov 1985, Yurmala, USSR. 

The neutron methods for the study of heterophase states of 
magnetics are considered (diffuse scattering, small angle scatttering, 
Bragg reflections, polarized neutrons). The results are considered 
obtained for palladium containing impurities of iron, cobalt, manga- 
nese; for MnSi compounds, for iron at a temperature above the 
Curie point, for tungsten with magnetic impurities. 17 refs.; 4 figs. 








2545 (LA—10824-C) Proceedings of the 1986 workshop 
on advanced time-of-flight neutron powder diffraction. 
Lawson, A.C.; Smith, K. (comps.). (Los Alamos National 
Lab., NM (USA)). Sep 1986. Contract W-7405-ENG-36. 
55p. (CONF-8605197—Absts.). NTIS, PC A04/MF AO0Ol1; 
GPO Dep. File Number DE87000848. 

From Workshop on advanced time-of-flight neutron powder 
diffraction; Los Alamos, NM, USA bos edhe —— 

This report contains abstracts and summaries of dis- 
cussions from a small workshop held to discuss the future of time- 
of-flight neutron powder diffraction and its implementation at the 
Los Alamos Neutron Scattering Center. 47 refs., 3 figs. 


2546 (ORNL/TM—10040) Shielding of manned space 
stations against Van Allen Belt protons: a preliminary scoping 
study. Santoro, R.T.; Alsmiller, R.G. Jr.; Barnes, J.M.; 
Corbin, J.M. (Oak Ridge National Lab., TN (USA)). Sep 
1986. Contract AC05-840R21400. 39p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87001586. 

Calculated results are presented to aid in the design of the 
shielding required to protect astronauts in a space station that is or- 
biting through the Van Allen proton belt. The geometry considered 
- a spherical shell shield with a spherical tissue phantom at its 
center - is only a very approximate representation of an actual 
space station, but this simple geometry makes it possible to consider 
a wide range of possible shield materials. Both homogeneous and 
laminated shields are considered. Also, an approximation procedure 
- the equivalent thickness approximation - that allows dose rates to 
be estimated for any shield material or materials from the dose rates 
for an aluminum shield is presented and discussed. 


2547 Monte Carlo scattering calculations of 24.8-MeV 
electrons through C, Al, Cu, and Pb foils. Antolak, A.J.; Wil- 
liamson W. Jr. (Theoretical Division, Sandia National Lab- 
oratories, Livermore, California 94550). Journal of Applied 
Physics; 60: No. 8, 2944-2948(15 Oct 1986). 

The absorption and scattering (reflection plus transmission) 
energy spectra of normally incident 24.8-MeV electrons on C, Al, 
Cu, and Pb foils have been calculated using an updated version of 
the relativistic Monte Carlo electron/photon transport code s- 
smcapsa-smcapsn-smcapsd-smcapsy-smcapsl-smcaps. The theoretical 
results are compared with recent experimental data and good agree- 
ment is found. 


2548 Linear transport theory in a random medium. Le- 
vermore, C.D.; Pomraning, G.C.; Sanzo, D.L.; Wong, J. 
(Lawrence Livermore National Laboratory, Livermore, 
California 94550). Journal of Mathematical Physics (New 
York); 27: No. 10, 2526-2536(Oct 1986). 

The time-independent linear transport problem in a purely 
absorbing (no scattering) random medium is considered. A formally 
exact equation for the ensemble averaged distribution function 
<Psi> is derived. Under the assumption of a two-fluid statistical 
mixture, with the transition from one fluid to the other assumed to 
be determined by a Markov process, an exact solution to this equa- 
tion for <Psi> is obtained. In the source-free case, this solution is 
shown to agree with the result obtained by ensemble averaging 
simple exponential attenuation. Several approximations to the exact 
equation for <Psi> are considered, and numerical results given to 
assess the accuracy of these approximations. 


2549 Monte Carlo and discrete ordinates calculations 
for 14 MeV neutrons streaming a stainless steel duct: 
Comparisons with experiment. Santoro, R.T.; Barnes, J.M.; 
Alsmiller, R.G. Jr.; Drischler, J.D. (Oak Ridge National 
Lab., TN, USA). Nuclear Instruments and Methods in Phys- 
ics Research; 250: No. 3, 557-564(20 Sep 1986). Contract 
ACO05-840R21400. 

Measured and calculated neutron energy spectra from 14 
MeV neutrons streaming through stainless steel ducts having 
length-to-diameter ratios of 14.8 and 38.2 are compared in this 
paper. The measured data were obtained using an NE213 liquid 
scintillator and the calculated data were obtained using the Monte 
Carlo code MCNP and the discrete ordinates code DOT 4.3. For 
both duct geometries, the spectra calculated using the MCNP code 
are in reasonable agreement with the measured data ranging from a 
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few percent to a factor of 2, depending on the detector location 
and duct. The spectra calculated using the DOT code are in fair 
agreement (30%) for cases where the detector is on the duct axis, 
but are in poor agreement, up to an order of magnitude, when the 
detector is off axis. 


2550 Nonlinear energy-loss straggling of slow ions in 
solids. Ashley, J.C.; Gras-Marti, A.; Echenique, P.M. 
(Health and Safety Research Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physical Review 
[Section] A: General P, peas 34: No. 3, 2495-2498(Sep 1986). 

Energy-loss straggling of ions with v<<v/sub F/ in an 
electron gas has been evaluated from phase shifts determined from 
nonlinear, density-functional calculations. These results differ mark- 
edly from those obtained from linear theory and show oscillations 
in straggling with increasing nuclear charge which can be correlat- 
ed with the scattering properties of electrons at the Fermi level. 


2551 Electron backscattering from a silicon detector 
from 0.182 to 0.579 MeV. Carrington, A.; Nicholson, H.W.; 


Krivicich, J. (Mount Holyoke Coll., South Hadley, MA, 
USA; Lawrence Berkeley Lab., CA, USA). Nuclear Instru- 
ments and Methods in Physics Research; 248: No. 2/3, 425- 
-_ Aug 1986). Contract AC02-78ER04831;W-7405-ENG- 


The fraction of electrons normally incident on a silicon sur- 
face barrier detector giving up less than their total energy in the 
detector due to backscattering has been measured in a good geome- 
try experiment for eight incident electron energies between 0.182 
and 0.579 MeV. The backscattering fraction is constant within 
errors over this energy range and has an approximate value of 
0.134. 


2552 Spectral analysis of the multigroup transport oper- 

ator. Lekkerkerker, C.G.; Kaper, H.G. (Mathematisch Insti- 
tuut, Universiteit van Amsterdam, Roetersstraat 15, 1018 
WB Amsterdam, The Netherlands). Transport Theory and 
Statistical Physics; 15: No. 4, 411-448(Jun 1986). 

A spectral analysis is given of the linear operator for multi- 
group neutron transport in a one-dimensional homogeneous plane 
slab. Azimuthal symmetry and isotropic scattering are assumed. 
The spectrum consists of a continuous and a discrete part; the mul- 
tiplicity is nonuniform throughout the spectrum. Particular empha- 
sis is placed on the construction and representation of a diagonaliz- 
ing transformation. 


2553 Calculation of heavy-ion tracks in liquid water. 
Hamm, R.N.; Turner, J.E.; Ritchie, R.H.; Wright, H.A. 
(Oak Ridge National Lab., TN). Radiation Research; 104: 
S.20-S.26(1985). Contract AC05-840R21400. 

Detailed Monte Carlo calculations are presented of proton 
and alpha-particle tracks in liquid water. The computations treat 
the interactions of the primary particle and all secondary electrons 
on a statistical, event-by-event basis to simulate the initial physical 
changes that accompany the passage of an ion through water. The 
authors methods for obtaining the cross sections needed for such 
calculations are described. Inelastic scattering probabilities (inverse 
mean free paths) are derived from a complex dielectric response 
function constructed for liquid water, based or experimental and 
theoretical data. Examples of partial cross sections for ionization 
and excitation by protons are shown. The computation of electron 
transport and energy loss includes exchange, elastic scattering, and 
a scheme for the delocalization of energy shared collectively by a 
large number of electrons in the condensed medium. Several exam- 
ples of calculated proton and alpha-particle tracks are presented 
and discussed. The meaning and significant of the concept of a 
track core are briefly addressed in the light of this work. The 
present paper treats only the initial, physical changes produced by 
radiation in water (in ~10~'* s in local regions of a track). The 
work described here is used in calculations that they have reported 
in other publications on the later chemical development of charged- 
particle tracks. 10 references, 5 figures. 
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2554 (AD-A—170543/3/XAB) Comparison of whole- 
body specific absorption rate for human phantoms with and 
without skeletal features. Final report, 1 January-31 Decem- 
ber 1985. Hurt, W.D. (School of Aerospace Medicine, 
Brooks AFB, TX (USA)). May 1986. 7p. NTIS, PC A02/ 
MF AO1. 

The most common biological effect of overexposure to ra- 
diofrequency radiation (RFR) fields may be described as an acute 
thermal burden. The extent of the effect depends primarily on the 
time rate of transfer of the energy to the biological specimen. The 
depth of penetration and the amount of incident energy absorbed 
varies as a function of the frequency of the incident radiation. As 
the frequency decreases, the penetration of energy into biological 
tissue becomes deeper; however, wavelengths in the kilohertz (kHz) 
and lower megahertz (MHz) regions are so long with respect to the 
physical dimensions of the human subject that energy absorption is 
negligible. The purpose of this research was to measure the energy 
absorption in human phantoms when exposed to high-frequency 
(HF) band fields. 


2555 (ARL/TR—072) Non-ionizing radiation measure- 
ments and protection. Vols. 1,2. Cornelius, W.A.; Delpizzo, 
V.; Joyner, K.H.; Roy, C.R.; Repacholi, M.H.; Wilkinson, 
FJ. (Australian Radiation Lab., Melbourne; Royal Adelaide 
Hospital (Australia); Commonwealth Scientific and Industri- 
al Research Organization, Lindfield (Australia). Div. of Ap- 
plied Physics). Sep 1985. 189p. NTIS (US Sales Only), PC 
A09/MF A0O1. File Number DE86703982. 

Lecture notes from a course conducted at the Australian Ra- 
diation Laboratory. 

The use of non-ionizing radiation (NIR) sources in the scien- 
tific, medical, industrial and domestic areas is becoming i increasing- 
ly widespread. Concern has been expressed of the increased possi- 
bility of exposure of employees and of the public to NIR. Regula- 
tory authorities have the role of ensuring that all organisations 
using NIR source keep the exposure of all persons below pre- 
scribed limits. The lecture notes draw together the basic informa- 
tion on NIR protection including essential quantities and units, bio- 
logical interactions, protection standards, measurement techniques 
and personnel protection. 


(EGG-M—17886) Angular dependence of shallow 
es. Alvarez, J.L. (idaho National Engineering Lab., Idaho 
Falls (USA)). 1986. Contract AC07-761D01570. 24p. 
(CONF-8606139—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000443. 

From Health Physics Society meeting; Pittsburgh, PA, USA 
(29 Jun 1986). 

The theoretical response of a detector is discussed and com- 
pared to measurements of shallow dose with tissue and phantom re- 
sponse detectors. A definite energy dependent angular response of 
dose and measurement was observed which could not be explained 
by simple trigonometric arguments. The response is back scatter de- 
pendent and must be considered in detector design and dose meas- 
urements. It is not possible for standard detectors to follow this re- 
sponse. 


2557 (INIS-mf—10487) Review to determine the appro- 
priateness and adequacy of existing provisions for the meas- 
urement of ionizing radiation in Australia: proceedings of a 
esa held at the National Standards Commission on 13 

1985. (National Standards Commission, ge (Aus- 
tralia)). 1985. 72p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86703983. 

Current arrangements for the physical measurement of ioniz- 
ing radiation in Australia are reviewed. Topics covered include the 
roles of the National Standards Commission, the National Associa- 
tion of Testing Authorities, the Australian Atomic Energy Commis- 
sion and the Australian Radiation Laboratory. Legal units for ioniz- 
ing radiation and Australia’s measurement standards are discussed. 
The role of the radiologist and industrial radiographer are exam- 
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ined. Existing codes standards and legislation at both Federal and 
State government levels are briefly outlined. 


2558 (INIS-mf—10498, pp 26) Physical 
characteristics of the Pretoria neutron beam. Hou 
J.H. 1986. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86703990. (CONF-860235—Absts.). 

From Symposium on nuclear particle accelerators in medi- 
cine; Cape Town, South Africa (10 Feb 1986). 


2559 (PNL—5660) Determination of photon conversion 
factors relating exposure and dose for several extremity phan- 
tom designs. Roberson, P.L.; Eichner, F.N.; Reece, W.D. 
(Pacific Northwest Lab., Richland, WA (USA). Sex 1986. 
Contract AC06-76RL01830. 40p. NTIS, PC A03 A01; 
GPO Dep. File Number DE87001344. 

This report presents the results of measurements of dosime- 
tric properties of simple extremity phantoms suitable for use in ex- 
tremity dosimeter performance testing. Two sizes of phantoms were 
used in this study. One size represented the forearm or lower leg 
and the other size represented the finger or toe. For both phantom 
sizes, measurements were performed on solid plastic phantoms and 
on phantoms containing simulated bone material to determine the 
effect of backscattered radiations from the bone on the surface 
dose. Exposure-to-dose conversion factors (C/sub x/ factors) were 
determined for photon energies ranging from 16 to 1250 keV (aver- 
age for ©Co). The effect of the presence of a phantom was also 
measured for a *Sr/®Y source. Significant differences in the meas- 
ured C/sub x/ factors were found among the phantoms investigat- 
ed. The factors for the finger-sized phantoms were uniformly less 
than for the arm-sized phantoms. 


6560 Solid-state Physics 


REFER ALSO TO CITATION(S) 731, 808, 2082, 2165, 2594, 2686 


2560 (CEA-CONF—8140) Localization in a strong mag- 
netic field and the hall effect. Hikami, S.; Brezin, 
E. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Fondamentale 
(IRF)). Sep 1985. 7p. (CONF-8509143—2; SPhT—85-115). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86753157. 

From Yamada conference on electronic properties of two-di- 
mensional systems; Kyoto, Japan (9 Sep 1985). 

The density of states and the conductivity in the lowest 
Landau level are calculated by perturbation theory for a Gaussian 
random potential correlated at different positions. The expansion 
parameter eta is related to the ratio of the length defined by the 
impurity potential correlations to the magnetic length. For large 
eta, the density of states is expanded in powers of 1/eta and com- 
pared to the exact solution for eta = 1. The conductivity is also 
expanded in powers of eta as well as 1/eta. The value of 
sigmasub(xx) at the band center is estimated by the Borel-Pade 
method. 


2561 (DOE/ER/45234—T1) Structure and reactivity of 
heterogeneous surfaces and study of the geometry of surface 
complexes, Progress summary, January 1-December 31, 1986, 
Landman, U. (Georgia Inst. of Tech., Atlanta (USA). 
School of Physics). 1986. Contract FG05-86ER45234. 22p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87000325. 

Research has concentrated on the structure and dynamics of 
the solid-melt interface of silicon and the dynamics of silicon 
growth from the melt. Additional research concerns the structure 
and dynamics of small clusters, isomerization and melting of small 
alkali-halide clusters, and the structure and dynamics of surfaces 
and adsorption systems. (DWL) 








A in. (In 
Physics, Trieste (Italy). Oct 1985. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number 186704070. 

A defect enhanced diffusion model for hydrogen delayed 
fracture in high strength steels is suggested. It is shown that the 
rate of crack growth is dependent on the square or higher power of 
the stress intensity factor which is consistent with recent experi- 
ments. 9 refs, 3 figs. 


Dahmani, i, M.; B: . (International 
Centre for Theoretical Physics, “Trieste (Italy)). Dec 1985. 
15p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704231. 

A self-consistent theory of localization is used to determine 
the mobility edges in random binary alloys. The model takes into 
account both diagonal and off-diagonal disorder. Extensive results 
are presented in the limit of low concentration and compared to 
other theories. In particular this model predicts the existence of a 
multitude of mobility edges in agreement with the data of Jonson et 
al. 12 refs, 3 figs, 2 tabs. 


2564 (IC—86/66) Energy band structure of Cr by the 
Slater-Koster interpolation scheme. Seifu, D.; Mikusik, P. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Addis Ababa Univ. (Ethiopia)). Apr 1986. 17p. 
pak Sales Only), PC A02 AO1. File Number 

The matrix elements of the Hamiltonian between nine local- 
ized wave-functions in tight-binding formalism are derived. The 
symmetry adapted wave-functions and the secular equations are 
formed by the group theory method for high symmetry points in 
the Brillouin zone. A set of interaction integrals is chosen on physi- 
cal ground and fitted via the Slater-Koster interpolation scheme to 
the abinito band structure of chromium calculated by the Green 
function method. Then the energy band structure of chromium is 
interpolated and extrapolated in the Brillouin zone. 11 refs, 6 figs, 1 
tab. 


2565 (LA-UR—86-3107) Energy transfer, self-trapping, 
and solitons on a nonlinear dimer. Kenkre, V.M.; Tsironis, 


G.P.; Campbell, D.K. (New Mexico Univ., Albuquerque 
(USA). Dept. of Physics and Astronomy; Los Alamos Na- 
tional Lab., NM (USA). Center for Nonlinear Studies). 
1986. Contract W-7405-ENG-36. 7p. (CONF-8605199—1). 
NTIS, PC A02/MF AO0li; 1; GPO Dep. File Number 
DE87000137. 
From 6. CNLS annual conference on nonlinearities in con- 
densed matter; Los Alamos, NM, USA (4 May 1986). 
A summary is presented of several results obtained recently 
the time evolution of a soliton on a lattice. They in- 
clude the derivation of a Liouville-Von Neumann equation for the 
density matrix from the discrete nonlinear Schroedinger equation 
and, for the two-site system, e.g. a molecular dimer, the derivation 
and explicit solution of a closed nonlinear evolution equation 
obeyed by the difference of the probabilities of occupation of the 
two sites. The probabilities are seen to evolve in the form of Jaco- 
bian elliptic functions, and a transition from free to self-trapped be- 
havior is seen at appropriate relative values of the intersite interac- 
tion and the nonlinearity parameter. Features such as the polaron 
(or soliton) bandwidth reduction conjectured for the general polar- 
on transport problem are seen to emerge as a consequence. Exact 
expressions for observables such as the scattering function of rel- 
evance to quasi-elastic neutron diffraction experiments are dis- 
played and shown to contain explicit nonlinear characteristics. 16 
refs., 1 fig. 


2566 Thermal conductivity of optical coatings. Redon- 
do, A.; Beery, J.G. (Electronics Division, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Applied Physics; 60: No. 11, 3882-3885(1 Dec 1986). 
Contract W-7405-ENG-36. 

A model capable of explaining recent experimental results 
showing a considerable decrease in the thermal diffusivity of opti- 
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cal coatings is presented. The model assumes that the coatings con- 
tain microcracks. It such imperfections can cause re- 
duction factors of 2 or more orders of magnitude in the thermal 
conductivity of the films, when compared to the 

bulk values. If the cracks enclose a region where light is absorbed 
the thermal isolation can lead to damage of the coating. A similar 
model consisting of a random distribution of voids only predicts a 
modest reduction of the net thermal conductivity. 


Calculation of fluctuations and photoemission 
pa in a tetrahedral-cluster model for an intermediate- 
valence system. Reich, A.; Falicov, L.M. 

Physics, University of California, Berkeley, 
and Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of a Berkeley, 
Califorma 94720). Physical Review [Section] B: Condensed 
Matter; 34: No. 10, 6752-6758(15 Nov 1986). 

An exact solution of a four-site tetrahedral-crystal model, the 
smallest face-centered-cubic crystal, is presented in the case of an 
intermediate-valence system. The model consists of the following: 
(a) one extended orbital and one localized orbital per atom, (b) an 
interatomic transfer term between extended orbitals, (c) an interato- 
piece onc eagene stigeinneg et er eamaatemnaertiarae ahd 
strong intra-atomic Coulomb repulsion between opposite-spin local 
ized states, and (e) intermediate-strength intra-atomic Coulomb re- 
pulsion between the localized and extended states. These competing 
effects are examined as they manifest themselves in the intermedi- 
ate-valence, photoemission, inverse-photoemission, and thermody- 
namic properties. 


Electron-electron scattering and mobilities in semi- 
po and quantum wells. Lyo, S.K. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] B: Condensed Matter; 34: No. 10, 7129- 
7134(15 Nov 1986). 

The effect of electron-electron scattering on the mobility in 
semiconductors and semiconductor quantum wells is examined. A 
general exact formula is derived for the mobility, when the elec- 
tron-electron collision rate is much faster than other scattering rates 
such as those by ionized impurities and phonons. In this limit, the 
transport relaxation rate is independent of the carrier's energy and 
contributions to the inverse mobility from individual scattering 
mechanism add up. The mobility becomes significantly reduced 
from its value in the absence of electron-electron scattering. When 
the collision rates are not necessarily dominated by electron-elec- 
tron scattering, the mobility is calculated by the Kohler-Sond- 
heimer variational method in the presence of ionized-impurity scat- 
tering and acoustic-phonon scattering in a nondegenerate two-di- 
mensional quantum well. 


2569 Transient small-polaron hopping motion. Emin, D.; 
Kriman, A.M. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Physical Review [Section] B: Condensed 
Matter; 34: No. 10, 7278-7289(15 Nov 1986). 

We calculate the transient motion of a well-localized charge 
carrier injected into a narrow-band molecular insulator. The carrier 
can often move with a mobility comparable to 1 cm?/VXc for a 
considerable time before equilibrating to form a small polaron. 
Thus, time-of-flight measurements on thin films may measure this 
mobility rather than the low, thermally activated mobility charac- 
teristic of steady-state small-polaron hopping motion. 


2570 Metastable impurities in semiconductors: Si:Mg 
and Si:Be. Froyen, S.; Zunger, A. (Solar Energy Research 
Institute, Golden, Colorado 80401). Physical Review [Section] 
B: Condensed Matter; 34: No. 10, 7451-7454(15 Nov 1986). 

Using 30-year-old ideas on Fermi-energy- (epsilon-c/sub F/) 
induced stability enhancements in impure semiconductors, it follows 
that if two impurity sites with different electrical levels exist, one 
can expect to find, inside the band gap, a critical Fermi energy ep- 
silon-c/sub F//sup b/ such that one site is stable for epsilon-c/sub 
F/>epsilon-c/sub F//sup b/ and the other for epsilon-c/sub F/ 
<epsilon-c/sub F//sup b/. This bifurcation of the site-preference 
energies leads to general metastabilities, as demonstrated here for 
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Si:Mg and Si:Be, using self-consistent local-density total-energy cal- 
culations. 


2571 Collective excitations in the fractional quantum 
Hall effect of a multicomponent fermion system. Rasolt, M.; 
MacDonald, A.H. (Solid State Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] B: Condensed Matter; 34: No. 8, 5530- 
5539(15 Oct 1986). Contract AC05-840R21400. 

We derive the dispersion of the elementary excitations in a 
two-component integer and fractional quantum Hall effect. We 
consider the fully polarized ground state and show the existence of 
both a magnetoroton mode and a low-lying Goldstone mode (GM). 
For the unpolarized ground state we derive the dispersion for both 
a density-density mode and a spin-wave mode both going to a finite 
value at small momentum q. We examine the extension of the 
charge-density-wave (CDW)-like ground state and fluidlike Laugh- 
lin state to multicomponents. We show that the latter has the 
lowest ground-state energy with a polarized ground state at filling 
factor v = 1, (1/3), and (1/5) and unpolarized at v = (2/5). Most 
important, the CDW predicts a polarized ground state at v = (2/5) 
and would, therefore, show dissipation via the GM channel con- 
trary to the Laughlin-like ground states. We have, therefore, a new 
experimental possibility for selecting the correct ground state from 
many of the recent interesting suggestions. 


2572 Inverse-Cantor-bar model for the ac response of a 
rough interface. Kaplan, T.; Liu, S.H.; Gray, L.J. (Solid 
State Division, Oak Ridge National re Oak Ridge, 
Tennessee 37831). Physical Review [Section] B: Condensed 
Matter; 34: No. 7, 4870-4873(1 Oct 1986). 

It has been previously shown that models based on the 
Cantor-bar fractal for a rough interface between a metal and an 
electrolyte display constant-phase-angle (CPA) behavior. The expo- 
nent eta of the frequency dependence of the CPA element satisfies 
the relation eta = 3-d-bar/sub s/ where d-bar/sub s/ is the fractal 
dimension of the interface. In this paper the generality of the eta = 
3-d-bar/sub s/ relation is tested by examining the inverse-Cantor- 
bar structure defined by interchanging the metal and electrolyte. 
Despite the fact that the electrical problem and the corresponding 
mathematics are vastly different for the inverse structure, eta re- 
mains unchanged. A new model for rough interfaces, called the 
porous electrode, consisting of a fractal distribution of transmission 
lines is also described. 


2573 Viscosity, granular-temperature, and stress calcula- 
tions for shearing assemblies of inelastic, frictional disks. 
Walton, O.R.; Braun, R.L. (Lawrence Livermore National 
Laboratory, Livermore, California 94550). Journal of Rheol- 
ow 30: No. 5, 949-980(Oct 1986). Contract W-7405-ENG- 

Employing nonequilibrium molecular-dynamics methods the 
effects of two energy loss mechanisms on viscosity, stress, and 
granular-temperature in assemblies of nearly rigid, inelastic friction- 
al disks undergoing steady-state shearing are calculated. Energy in- 
troduced into the system through forced shearing is dissipated by 
inelastic normal forces or through frictional sliding during collisions 
resulting in a natural steady-state kinetic energy density (granular- 
temperature) that depends on the density and shear rate of the as- 
sembly and on the friction and inelasticity properties of the disks. 
The calculations show that both the mean deviatoric particle veloc- 
ity and the effective viscosity of a system of particles with fixed 
friction and restitution coefficients increase almost linearly with 
strain rate. Particles with a velocity-dependent coefficient of restitu- 
tion show a less rapid increase in both deviatoric velocity and vis- 
cosity as strain rate increases. Particles with highly dissipative inter- 
actions result in anisotropic pressure and velocity distributions in 
the assembly, particularly at low densities. At very high densities 
the pressure also becomes anisotropic due to high contact forces 
perpendicular to the shearing direction. The mean rotational veloci- 
ty of the frictional disks is nearly equal to one-half the shear rate. 
The calculated ratio of shear stress to normal stress varies signifi- 
cantly with density while the ratio of shear stress to total pressure 
shows much less variation. The inclusion of surface friction (and 
thus particle rotation) decreases shear stress at low density but in- 
creases shear stress under steady shearing at higher densities. 














2574 Diffusion and trapping at arbitrary trap size and 
concentration. Richards, P.M. (Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Journal of Chemical 
Physics; 85: No. 6, 3520-3529(15 Sep 1986). 

The average trapping rate and effective steady-state diffusion 
coefficient are derived for a particle hopping in a medium contain- 
ing a random distribution of static traps. The traps may be of arbi- 
trary size and concentration as long as they are allowed to overlap. 
Results are based on the author's previous calculation of the spatial- 
ly averaged survival probability. The finite-density corrections are 
much smaller than found by previous workers but in good agree- 
ment with simulations. Validity of a diffusion-reaction equation is 
established for steady-state conditions and the distribution of filled 
traps. (Only ideal sinks with no detrapping are considered.) Cases 
where the macroscopic trap concentration varies with position and 
there is a distribution of trap sizes are also considered. Transient 
motion of the nontrapped particles is shown to be nondiffusive, 
both theoretically and by simulations. 


2575 Localization by electric fields in one-dimensional 
tight-binding systems. Luban, M.; Luscombe, J.H. (Ames 
LaboratoryU.S. Department of Energy and Department of 
Physics, i State University, Ames, Iowa 50011). Physical 
Review [Section] B: Condensed Matter; 34: No. 6, 3674- 
3677(15 Sep 1986). Contract W-7405-ENG-82. 

We show that upon including an electric field within the 
class of one-dimensional single-orbital, nearest-neighbor, tight-bind- 
ing models for a general nonperiodic potential, all eigenstates are 
localized. Irrespective of the details of the potential, the energy ei- 
genstates show factorial localization and the eigenvalue spectrum is 
discrete, characterizable as a Stark ladder with nonuniform spacing. 
As an example, all eigenstates of the Aubry model become local- 
ized by the electric field, whatever the strength epsilon-co of the 
incommensurate potential, whereas in the field-free case this occurs 
only if epsilon-co exceeds the Aubry critical value. We also present 
detailed results for the Koster-Slater single-impurity model in an 
electric field. We indicate briefly some necessary conditions for ob- 
serving field-enhanced localization. 


2576 Unified theory of segregated-stack organic charge- 
transfer solids; Magnetic properties. Mazumdar, S.; Dixit, 
S.N. (Center for Nonlinear Studies, Los Alamos National 
Laboratory, University of California, Los Alamos, New 
Mexico 87545 and GTE Laboratories Incorporated, 40 
Sylvan Road, Waltham, Massachusetts 02254). Physical 
Review [Section] B: Condensed Matter; 34: No. 6, 3683- 
3699(15 Sep 1986). 

A theoretical description of the complete family of quasi- 
one-dimensional segregated-stack charge-transfer solids within a 
single model has remained elusive mostly because of the rich varie- 
ty of behavior within the family. In particular, materials with both 
strongly enhanced as well as almost unenhanced static magnetic 
susceptibilities are known. Furthermore, a large number of different 
interpretations of the static magnetic susceptibility data have led to 
an intense controversy over the role of Coulomb correlations in 
these narrow-band systems. By comparing structurally similar mate- 
rials with different magnetic behavior we show that (a) these differ- 
ences do not originate in differences in molecular properties or 
crystal structures and (b) none of the simple electron-electron or 
electron-phonon coupled models can explain the observed differ- 
ences in susceptibility behavior. Within a previously proposed ex- 
tended Hubbard model we then show that the susceptibility is ex- 
pected to vary strongly and systematically as a function of the 
degree of charge transfer. Detailed comparisons of both the magni- 
tude of the high-temperature susceptibilities as well as the tempera- 
tures at which the susceptibilities peak for a large number of mate- 
rials are made with theoretical predictions to prove the validity of 
our model. In addition we discuss how other properties of the com- 
plete family can be explained and predicted within the present 
model, and show that the parameters of the model can be obtained 
from charge-transfer absorption data. Several of the newly synthe- 
sized materials have been suggested to have weak electron correla- 
tions based on weakly enhanced susceptibilities and the absence of 
the 4k-italic/sub F-italic/ instability. 





2577 Atom-phonon interactions studied using a consist- 
ent quantum treatment. Cerjan, C.; Kosloff, R. (Lawrence 
Livermore National Laboratory, University of California, 
Livermore, California 94550). Physical Review [Section] B: 
Condensed Matter; 34: No. 6, 3832-3840(15 Sep 1986). 

A consistent approach to atom—surface-energy transfer in 
one dimension is presented. A semigroup technique is employed to 
establish equations of motion for a quantal phonon reservoir, which 
is coupled to the propagation of a wave packet. The time-depend- 
ent Schroedinger equation is solved using a pseudospectral tech- 
nique. The average energy transfer to the bath is then determined. 
This study supersedes conventional perturbative treatments and re- 
veals the utility of one-dimensional models in the study of particle- 
surface collisions at low energies. 


2578 Theory of pressure effects on nonradiative capture. 
Hjalmarson, H.P.; Barnes, C.E. (Sandia National Laborato- 
ries, P.O. Box 5800, Albuquerque, New Mexico 87185). 
Physical Review [Section] B: Condensed Matter; 34: No. 6, 
4155-4161(15 Sep 1986). Contract AC04-76DP00789. 

The pressure dependence of carrier capture by a deep level 
has been predicted by examining the pressure dependence of the 
electron-phonon coupling of a square-well model of a deep level. 
The logarithmic derivative d-italic InE-italico/dP of the deep-level 
binding energy E-italico is found to be approximately one-ha’f the 
logarithmic derivative d-italic InE-italic/sub b-italic//dP of the 
thermal barrier energy E-italic/sub b-italic/. The pressure depend- 
ence of deep-level transient spectroscopy data for the B-italic 
center in GaAs is compared with the predicted pressure depend- 
ence. A model for the B-italic center is proposed and interpretation 
of the data using this model leads to excellent agreement between 
experiment and theory. 


2579 Dc transport in metals. Allen, P.B.; Beaulac, T.P.; 
Khan, F.S.; Butler, W.H.; Pinski, F.J.; Swihart, J.C. (De- 
ent of Physics, State University of New York, Stony 
rook, New York 11794). Physical Review [Section] B: Con- 
densed Matter; 34: No. 6, 4331-4333(15 Sep 1986). 

Ten years of evidence is summarized which supports and 
clarifies a simple scheme for analyzing dc resistivity of complex 
metals, namely extraction of (n-italic/m-italic)/sub eff/ from band 
theory and estimation of the electron-phonon scattering rate 1/tau/ 
sub e-italic//sub ph/ from the superconducting transition tempera- 
ture. The accuracy of this procedure has now been tested by de- 
tailed microscopic calculations for Cu, Nb, Ta, and Pd. 


2580 Correlations in the two-dimensional random-field 
Ising model. Glaus, U. (Department of Physics and Astrono- 
my, University of Maryland, College Park, Maryland 
20742). Physical Review [Section] B: Condensed Matter; 34: 
No. 5, 3203-3211(1 Sep 1986). 

Using transfer matrices, we calculate the connected and dis- 
connected correlation functions of the random-field Ising model on 
long strips of width N-italic< or =8. The results, where extrapo- 
lated to the thermodynamic limit, are in good qualitative agreement 
with neutron scattering experiments of Birgeneau e-italict-italic a- 
italicl-italic. [Phys. Rev. B 28, 1438 (1983)] on the two-dimensional 
dilute Ising-like antiferromagnet Rb2Co/sub 0.7/Mg/sub 0.3/F, . 
For a particular probability distribution of the random field we pro- 
pose that this model describes an adsorbed monolayer with a 
doubly degenerate ground state in the presence of frozen impurities 
and predict some features that could be detected with low-energy 
electron diffraction experiments on such systems. A modified mean- 
field theory gives a good qualitative account of the high-tempera- 
ture behavior of the correlations of this model. 


2581 Quantum Monte Carlo and transfer-matrix calcu- 
lations for one-dimensional easy-plane ferromagnets. Wysin, 
G.M.; Bishop, A.R. (Theoretical Division, Los Alamos Na- 
tional Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 34: No. 5, 3377-3387(1 Sep 1986). 

We have applied previously used quantum Monte Carlo 
(QMC) techniques to obtain numerically the thermodynamics of 
two well-studied quasi-one-dimensional (1D) easy-plane ferromag- 
netic models, in the presence of an applied magnetic field in the 
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easy plane. The checkerboard decomposition form of the Trotter 
approximation to the partition function has been used. Internal 
energy, specific heat, magnetization, and susceptibility have been 
obtained for model Hamiltonians believed appropriate for spin S- 
italic = (1/2) [(CeH/sub 11/NHs)CuBrs (CHAB)] and S-italic == 1 
(CsNiFs), in temperature and field ranges where classical theories 
have predicted solitonlike kink excitations. The S-italic = (1/2) 
QMC calculations are verified and superseded by a numerically 
exact quantum transfer-matrix (QTM) technique. Results for the 
temperature dependence of the peak in the specific heat versus field 
are compared with available experimental results. For the model 
applicable to CHAB, it is found that there is no value of the easy- 
plane anisotropy parameter from 4% to 10% for which the QTM 
calculation can adequately reproduce the experimentally obtained 
peak height and position. On the other hand, the QMC results for 
the model assumed for CsNiFs do roughly reproduce the tempera- 
ture dependence of the experimental peak positions, but not the 
peak heights. However, statistical errors present in our QMC data 
are large, and a better method is still needed for computing the 
quantum statistical mechanics of S-italic = 1 systems. 


2582 Effects of small, intense laser spots on thin films. 
Estabrook, K. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550). Phys- 
ics of Fluids; 29: No. 9, 3093-3096(Sep 1986). Contract W- 
7405-ENG-48. 

Two-dimensional hydrodynamic simulations show that small 
diameter laser spots burn through flat foils considerably faster than 
larger spots. The physical mechanisms are (1) more nearly spherical 
divergence from the smaller spots which allows the debris to rapid- 
ly convect radially away from the small volume of laser heated 
plasma and (2) a variation on thermal self-focusing in which light is 
refracted into this volume, increasing the local heating rate. 


2583 Review: The nucleation of disorder. Cahn, R.W.; 

Johnson, W.L. (Division of Engineering & Applied Science, 

California Institute of Technology, Pasadena, California 

a Journal of Materials Research; 1: No. 5, 724-732(Sep 
86). 

Four types of phase transformation that involve the conver- 
sion of crystalline phases into more disordered forms are reviewed: 
melting, disordering of superlattices, amorphization by diffusion be- 
tween crystalline phases, and irradation amorphization. In the 
review emphasis is placed on evidence for the heterogeneous nucle- 
ation of the product phases; in this connection, the role of surfaces, 
antiphase domain boundaries, dislocations, vacancies, and grain 
boundaries is specifically discussed. All of these features have been 
either observed, or hypothesized, to play a role as heterogeneous 
nucleation sites in one or more of the four transformations. An at- 
tempt is made to draw parallels between nucleation mechanisms in 
the various processes. 


2584 Wavelength selection in directional solidification. 
Karma, A. (California Institute of Technology, Pasadena, 
California 91125). Physical Review Letters; 57: No. 7, 858- 
861(18 Aug 1986). 

Cell-spacing selection in directional solidification is investi- 
gated. An integral equation describing steady-state cells in the limit 
where the solute diffusion length is much larger than the cell spac- 
ing is derived and solved numerically by Newton’s method. With 
surface tension and no crystalline anisotropy present the spatial pe- 
riodicity of a one-dimensional array of cells with cusp singularities 
is found to be determined uniquely by a solvability condition. The 
inclusion of crystalline anisotropy has no other effect than to shift 
the value of the selected spacing. 


2585 Comment on the n = oo limit of the Fuller-Lenard 
model. Levine, H.; Neuberger, H. (Institute for Advanced 
Study, Olden Lane, Princeton, New Jersey 08540). Physical 
Review Letters; 57: No. 5, 645-645(4 Aug 1986). 

A Comment on the Letter by N. Angelescu et al., Phys. 
Rev. Lett. 56, 1526 (1986). 
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REFER ALSO TO CITATION(S) 800, 804, 805, 810, 811, 812, 880, 889, 897, 
898, 899, 922, 2313, 3136 


2586 Parallel nucleation field in thin superconducting 
films. Kogan, V.G. (Ames LaboratoryDepartment of 
Energy and Department of Physics, Iowa State University, 
Ames, Iowa 50011). Physical aa [Section] B: Condensed 
Matter; 34: No. 5, 3499-3502(1 Sep 1986). 

Nucleation of superconductivity in a thin film situated in a 
parallel magnetic field is considered. The field dependence of the 
coherence length is taken into account. In particular, the known 
result for the nucleation field H-italic near the critical temperature 
T-italic/sub c-italic/ is shown to hold only in the dirty limit. For a 
finite mean free path H-italic? depends linearly on T-italic as in the 
dirty limit. However, the slope d-italicH-italic?/dT at T-italic/sub 
c-italic/ may change sign to positive for thin and clean enough 
films. 
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REFER ALSO TO CITATION(S) 1088, 1098, 2090, 2334, 2356, 2380, 2562 


2587 (IC—84/226) Calculation of thermal amplitudes of 
dislocation lines. Jiang Jian. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Nov 1984. 7p. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86704058. 

In this paper the thermal amplitudes of the dislocation lines 
are calculated when there is a distribution of the internal shear 
stress. 1 ref, 1 fig. 


2588 (iC—85/1) Existence of trajectories joining criti- 
cal points. Yu Shuxiang. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jan 1985. 13p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704059. 

In this paper, using the notion of an isolating block and the 
concept of canonical regions, three existence criteria of trajectories 
connecting a pair of critical points of planar differential equations 
are given. 8 refs, 6 figs. 


2589 (IC—85/20) Some problems of dynamical systems 
on three dimensional manifolds. Dong Zhenxie. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Aug 
1985. 15p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704063. 

It is important to study the dynamical systems on 3-dimen- 
sional manifolds, its importance is showing up in its close relation 
with our life. Because of the complication of topological structure 
of Dynamical systems on 3-dimensional manifolds, generally speak- 
ing, the search for 3-dynamical systems is not easier than 2-dynami- 
cal systems. This paper is a summary of the partial result of dynam- 
ical systems on 3-dimensional manifolds. 53 refs. 


2590 (iC—85/100) Stationary axially symmetric exteri- 
or solutions in the five dimensional representation of the 
Brans-Dicke-Jordan theory of gravitation. Bruckman, W. 
(International Centre for Theoretical Physics, Trieste 
mg 7 Jul 1985. 50p. NTIS (US Sales Only), P PC A03/MF 

1. File Number DE86704089. 

The Inverse Scattering Method of Belinsky and Zakharov is 
used to investigate axially symmetric stationary vacuum soliton so- 
lutions in the five-dimensional representation of the Brans-Dicke- 
Jordan theory of gravitation, where the scalar field of the theory is 
an element of a five-dimensional metric. The resulting equations for 
the space-time metric are similar to those of solitons in general rela- 
tivity, while the scalar field generated is the product of a simple 
function of the co-ordinates and an already known scalar field solu- 
tion. Kerr-like solutions are considered that reduce, in the absence 
of rotation, to the five-dimensional form of the well-known Weyl- 
Levi Civita axially symmetric static vacuum solution. Hence these 
metrics can be interpreted as the exterior gravitational fields of ro- 
tating non-spherical configurations in the Brans-Dicke-Jordan 
theory. With a proper choice of the parameters in the solutions, the 
deviation from spherical symmetry will be due only to the angular 
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momentum of the system, as it is with the Kerr metric in general 
relativity. An explicit exact/solution is given. 19 refs. 


2591 (IC—85/148) Relation between two perturbation 
methods generating Pade upper and lower bounds to 
state eigenvalues. Khalil, A.B. (International Centre for The- 
oretical Physics, Trieste (Italy)). Aug 1985. 9p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704060. 
A reciprocal relation is established between the mean values 
of the resolvent of the Hamiltonian of a quantum-mechanical 
system and an operator, the zeros of it give rise to the Brillouin- 
Wigner perturbation series. We further discuss the consequences of 
this relation to the Rayleigh-Schroedinger and Brillouin-Wigner ap- 
proaches for getting Pade approximants upper and lower bounds 
for the ground state eigenvalue. 12 refs. 


(iC—85/169) Wigner quantum systems. Two parti- 
aus ietaentinn va @ Remmniie Gee: Cemneenane 
space. Kamupingene, A.H.; Palev, T.D.; Tsaneva, S.P. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Bylgarska Akademiya na Naukite, Sofia. Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika). Aug 1985. 25p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86704061. 

A non-canonical quantum system, consisting of two non-rela- 
tivistic particles, interacting via a harmonic potential, is considered. 
The centre-of-mass position and momentum operators obey the ca- 
nonical commutation relations, whereas the internal variables are 
assumed to be the odd generators of the Lie superalgebra sl(1,2). 
This assumption implies a set of constraints in the phase space, 
which are explicitly written in the paper. All finite dimensional ir- 
reducible representations of sl(1,2) are considered. Particular atten- 
tion is paid to the physical representations, i.e. the representations, 
corresponding to Hermitian position and momentum operators. The 
properties of the physical observables are investigated. In particu- 
lar, the operators of the internal Hamiltonian, the relative distance, 
the internal momentum and the orbital momentum commute with 
each other. The spectrum of these operators is finite. The distance 
between the constituents is preserved in time. It can take no more 
than three different values. For any non-negative integer or half- 
integer | there exists a representation, where the orbital momentum 
is 1 (in unit 2 slash-h). The position of any one of the particles 
cannot be localized, since the operators of the coordinates do not 
commute with each other. The constituents are smeared with a cer- 
tain probability within a finite surface, which moves with a con- 
stant velocity together with the centre of mass. 32 refs. 


2593 (iC—85/183) Theory of a four-electron 2-D system 
in a strong magnetic field. Yuandong Dai; —. Ni; Fusui 
Liu. (International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1985. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704062. 

An orthogonal and complete set for relative motion of four- 
electron 2-D system in strong magnetic field is given, the energy of 
ground state of relative motion is calculated. This paper also calcu- 
lates the energy of ground state whose maximum of single electron 
angular momentum is limited by the degeneracy under a given 
magnetic field, obtains the energy minimums corresponding to a 
fractional quantized Hall effect of 2/5, 2/7, and from it the physical 
meaning of ‘magic number’ is interpreted. 7 refs, 2 figs, 1 tab. 


2594 (IC—85/201) Influence of the growth process o 
some laws deduced from percolation theory. Hachi, M.; Oli. 
vier, G. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Sep 1985. 14p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86704064. 

A brutal application of the percolation theory to some physi- 
cal problems can lead to erroneous interpretation of the experimen- 
tal results. Among these problems, the influence of the growth 
process on the percolation laws is studied. The behaviour of 
nsub(s)(t), the number of clusters of size s, at time t, is analyzed and 
linked to a macroscopic property of the system for a comparison to 
experimental laws. 32 refs. 





2595 (iC—85/208) Note on Gegenbauer’s differential 
and their applications to linear differential equa- 

tions. Onyango-Otieno, V.P. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Oct 1985. 6p. NTIS (US 
Sales Only), PC A02/MF AOI. File Number DE86704065. 

In this article, we extend the idea of ascending and descend- 
ing operators which was developed by I.I. Chen and T.W. Barr2t 
for Legendre’s differential operators, to the case of Gegenbauer’s 
differential operators. These operators are shown to be non-commu- 
tative except for the eigenvalues n=(1)/2-v. Some applications of 
these operators are also discussed. 3 refs. 


2596 (IC—85/222) General exact solutions of Einstein 
equations for static perfect fluids with spherical symmetry. 
Berger, S.; Hojman, R.; Santamarina, J. (International 
Centre for Theoretical Physics, Trieste (Italy); Universidad 
Austral de Chile, Valdivia; Chile Univ., Santiago. Dept. de 
Fisica). Sep 1985. 8p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704091. 

The gravitational field equations for a spherical symmetric 
perfect fluid are completely solved. The general analytical solution 
obtained depends on an arbitrary function of the radial coordinate. 
As an illustration example of the proposed procedure the exterior 
Schwarzschild solution is regained. 9 refs. 


2597 (IC—85/224) Tchebichef polynomials of the 
second kind and singular differential operators. Onyango- 
Otieno, V.P. (International Centre for Theoretical Ph yas, 
Trieste (Italy)). Oct 1985. oe NTIS Ag Sales Only), PC 
A02/MF AO1. File Number 

Gat paigens tb ile panes te cally ven cali cefs- ont 
left-definite problems for the Tchebichef differential equation using 
the classical approach given in the book ' mM expansions 
associated with second-order differential equations-I” by Titch- 
marsh. We link the Titchmarsh method with tor theoretic re- 
sults in the Hilbert function spaces Lsub(w)?(-1,1) and Hsub(p,q)?(- 
1,1). 15 refs. 


2598 (IC—85/242) Coordinate free reformulation of the 
Nambu mechanics. Kalnay, A.J. (International Centre for 
Theoretical Physics, Trieste (Italy)). Sep 1985. 13p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704068. 

The more conspicuous characteristic of Nambu mechanics is 
that the dimension of the phase space cannot only be even, but also 
odd, opening in this form possibilities for new physics. It was for- 
mulated and developed in terms of local coordinates only. Our 
main result is the obtainment of a coordinate free characterization 
of these mechanics. Then, selecting admissible local charts we show 
that on each of them we have realizations of Nambu original for- 
mulation. The motivation for this research is the important advance 
obtained in Hamiltonian mechanics when a coordinate free charac- 
terization was achieved. 20 refs. 


(IC—85/245) Problem of Tchebichef polynomials 
of the first kind and regular differential operators. Onyango- 
. (international Centre for Theoretical re 
Trieste (Italy). Nov 1985. 21p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86704069. 

Our aim in this paper is to study the right-definite and left- 
definite problems for the Tchebichef differential equation by using 
the classical approach given in the book "Eigenfunction expansion 
associated with second-order differential equations I" by E.C. 
Titchmarsh. We link the Titchmarsh approach with operator-theor- 
etic results in the Hilbert function spaces Lsub(w)?(-1,1) and 
Hsub(p,q)?(-1,1). 14 refs. 


2600 (IC—85/255) Mappings with closed range and 
compactness. Iyahen, S.O.; Umweni, I. (International Centre 
for Theoretical Physics, Trieste (Italy)). Dec 1985. 6p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86704071. 

The motivation for this note is the result of E.O. Thorp that 
a normed linear space E is finite dimensional if and only if every 
continuous linear map for E into any normed linear space has a 
closed range. Here, a class of Hausdorff topological groups is intro- 
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duced; called r-compactifiable topological groups, they include 
compact groups, locally compact Abelian groups and locally 
convex linear topological spaces. It is proved that a group in this 
class which is separable, complete metrizable or locally compact, is 
necessarily compact if its image by a continuous group homomor- 
phism is necessarily closed. It is deduced then that a Hausdorff lo- 
cally convex is zero if its image by a continuous additive map is 
necessarily closed. 7 refs. 


2601 (IC—85/259) On two examples in linear topologi- 
cal spaces. Iyahen, S.O. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Nov 1985. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86704072. 

This note first gives examples of B-complete linear topologi- 
cal spaces, and shows that neither the closed graph theorem nor the 
open mapping theorem holds for linear mappings from such a space 
to itself. It then looks at Hausdorff linear topological spaces for 
which coarser Hausdorff linear topologies can be extended from 
hyperplanes. For B-complete spaces, those which are barrelled nec- 
essarily have countable dimension, and conversely. The paper had 
been motivated by two questions arising in earlier studies related to 
the closed graph and open mapping theorems; answers to these 
questions are contained therein. 20 refs. 


2602 (IC—85/261) On some solvable models in non-rel- 
ativistic quantum mechanics. Shabani, J.; Shayo, L.K. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Nov 1985. 17p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86704073. 

The theory of self-adjoint extensions is employed to general- 
ize some previous results in non-relativistic quantum interactions. In 
particular, the Hamiltonian H=-A+V, where A is the Laplacian 
and the potential V consists of a strongly singular interaction, a 
Coulomb and a delta-shell interaction is studied. The spectral prop- 
erties are discussed and phase shifts as well as low energy param- 
eters are obtained. 20 refs. 


2603 (IC—85/269) Simultaneous heat and mass transfer 
on oscillatory free convection boundary layer flow. Hossain, 
M.A. (International Centre for Theoretical Physics, Trieste 
(Italy)). Nov 1985. 23p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86704074. 

The problem of simultaneous heat and mass transfer in two- 
dimensional free convection from a semi-infinite vertical flat plate is 
investigated. An integral method is used to find a solution for zero 
wall velocity and for a mass transfer velocity at the wall with 
small-amplitude oscillatory wall temperature. Low and high-fre- 
quency solutions are developed separately and are discussed graphi- 
cally with the effects of the parameters Gr (the Grashof number for 
heat transfer), Gc (the Grashof number for mass transfer) and Sc 
(the Schmidt number) for Pr=0.71 representing aid at 20 deg. C. 14 
refs, 6 figs, 2 tabs. 


2604 (iC—85/270) Existence and uniqueness of solution 
for a model problem of transonic flow. Tangmanee, S. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Nov 1985. 10p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86704075. 

A model problem of transonic flow “the Tricomi equation” 
bounded by the rectangular-curve boundary is studied. We trans- 
form the model problem into a symmetric positive system and an 
admissible boundary condition is posed. We show that with some 
conditions the existence and uniqueness of the solution are guaran- 
teed. 10 refs, 1 fig. 


2605 (IC—85/279) Twist-free type N_ gravitational 
fields. Ahsan, Z. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Nov 1985. 10p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86704092. 

An algebraically special vacuum metric is obtained using the 
Newman-Penrose formalism. The solution is of Petrov type N and 
contains twist-free, shear-free and geodetic congruences. 5 refs. 
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2606 (iC—85/281) Symmz2try breaking in six-dimension- 
al Einstein-Maxwell-Sigma theory. Shin, H.J. (International 
Centre for Theoretical Physics, Trieste (Italy)). Nov 1985. 
10p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704137. 

The mass spectrum of six-dimensional gravity theory cou- 
pled with U(1) Maxwell and non-linear sigma field is analyzed. It is 
shown that this electroweak-gravity model can have perturbatively 
stable ground state and low mass gauge bosons of SU(2). Except 
the graviton, photon, low mass scalar triplet and three gauge 
bosons, all other states acquire masses of Planck scale. 10 refs. 


2607 (IC—85/286) Quartic oscillator problem by the 
method of moments using parameter-free basis functions. Ban- 
gudu, E.A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Nov 1985. 1lp. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86704076. 

The orthonormality conditions of the Legendre polynomials 
in the interval [-1,1] are extended to the real line, (-infinity,infinity), 
under relevant one-to-one transformations. These polynomials and 
the Hermite functions, which are all independent of any undeter- 
mined parameters, are then used as the projective and co-ordinate 
basis functions respectively, in the solution of the quartic oscillator 
problem by the method of moments. The non-monotonic conver- 
gence of the state energies still persists; but the determinant equa- 
tions, from where these energy values are derived, have real roots 
only. 8 refs, 3 figs, 2 tabs. 


2608 (IC—85/292) Unified dynamics for micro and ma- 
crosystems. Ghirardi, G.C.; Rimini, A.; Weber, T. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy); Trieste 
Univ. (Italy). Ist. di Fisica Teorica). Dec 1985. 60p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86704077. 

An explicit model allowing a unified description of micro 
and macrosystems is exhibited. Firstly, a modified quantum dynam- 
ics for the description of macroobjects is constructed and it is 
shown that it forbids the occurrence of linear superpositions of 
states localized in far away spatial regions and induces an evolution 
agreeing with classical mechanics. This dynamics also allows a de- 
scription of the evolution in terms of trajectories. To set up a uni- 
fied description of all physical phenomena, a modification of the 
dynamics, with respect to the standard Hamiltonian one, is then 
postulated also for microscopic systems. It is shown that one can 
consistently deduce from it the previously considered dynamics for 
the centre of mass of macroscopic systems. Choosing in an appro- 
priate way the parameters of the so obtained model one can show 
that the standard quantum theory for microobjects, the quantum 
mechanical wave packet reduction with fixed pointer positions, and 
the classical behaviour for macroobjects can be all derived in a 
consistent way. Moreover, in the case of a macroscopic system one 
can obtain, by means of appropriate approximations, a description 
of the evolution in terms of a phase-space density distribution obey- 
ing a Fokker-Planck diffusion equation. 20 refs. 


2609 (iC—85/293) Quantum transport properties in a 
dynamically stochastic medium. Balaska, S.; Brezini, A.; Be- 
hilil, F. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Dec 1985. 7p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86704078. 

The model of Jayannavar et al. is critically reexamined. In 
particular, it is found that for a dynamically disordered continuum 
the mean square displacement <x?(t)> is strongly dependent on 
the typical nature of the random potential. The present calculation 
predicts both diffusive and non-diffusive quantum transport follow- 
ing the choice of randomness. 8 refs, 1 tab. 


2610 (IC—85/300) Power-law localization in one-dimen- 
sional random potentials. Brezini, A.; Sebbani, M.; Behilil, F. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Dec 1985. 10p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86704079. 

The energy spectrum of particle in a one-dimensional 
Kronig-Penney of length L is studied. The transfer matrix approach 
is used to calculate the transmission coefficient T. In particular it is 
found that at certain isolated energies the states are not exponential- 
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ly localized as usual but power-localized. We have also examined 
the influence of an electric field F on the nature of the electronic 
states. It is deduced that T behaves as Lsup(-a(E,F)). 18 refs, 2 figs. 


2611 (iC—85/301) On the paramagnetism of spin in the 
classical limit. Hogreve, H. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Dec 1985. 12p. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86704080. 

We consider particles with spin 1/2 in external electromag- 
netic fields. Although in many quantum mechanical situations they 
show a paramagnetic behaviour, within non-relativistic quantum 
theory a universal paramagnetic influence of spin fails to be true in 
general. Here we investigate the paramagnetism of spin in the 
framework of a classical theory. Applying previous results for the 
classical limit slash-h--O we obtain a classical expression corre- 
sponding to the quantum partition function of Hamiltonians with 
spin variables. For this classical partition function simple estimates 
lead to a paramagnetic inequality which demonstrates that indeed 
in the classical limit the spin shows a general paramagnetic behav- 
iour. 19 refs. 


2612 (IC—86/1) Spinors, tensors and the covariant form 
of Dirac’s equation. Chen, W.Q.; Cook, A.H. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jan 1986. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86704081. 

The relations between tensors and spinors are used to estab- 
lish the form of the covariant derivative of a spinor, making use of 
the fact that certain bilinear combinations of spinors are vectors. 
The covariant forms of Dirac’s equation are thus obtained and ex- 
amples in specific coordinate systems are displayed. 11 refs. 


2613 (IC—86/11) Diffraction of Love waves by two par- 
allel perfectly weak half planes. Asghar, S.; Zaman, F.D.; 
Ayub, M. (International Centre for Theoretical Physics, 
Trieste (Italy)). Apr 1986. 21p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86704082. 

We consider the diffraction of Love waves by two parallel 
perfectly weak half planes in a layer overlying a half space. The 
problem is formulated in terms of the Wiener-Hopf equations in the 
transformed plane. The transmitted waves are then calculated using 
the Wiener-Hopf procedure and inverse transforms. 7 refs, 1 fig. 


2614 (iC—86/13) Curvature and torsion from matter. 
Denardo, G.; Spallucci, E. (International Centre for Theo- 
retical Physics, Trieste (Italy); Istituto Nazionale di Fisica 
Nucleare, Trieste (Italy)). Jan 1986. 19p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86704093. 

We show that in spinor pregeometry vacuum matter fluctua- 
tions can induce both gravity and torsion. If one assumes Lorentz 
gauge symmetry from the very beginning then spacetime results to 
be of the Riemannian-Cartan type. If this hypothesis is relaxed then 
a self-consistent globally flat Weitzenbock geometry is recovered 
and local Lorentz invariance arises as a low energy symmetry of 
the induced action. 34 refs. 


2615 (iC—86/14) Classical behaviour of macroscopic 
bodies and quantum measurements. Ghirardi, G.; Rimini, A.; 
Weber, T. (International Centre for Theoretical Physics, 
Trieste (Italy); Trieste Univ. (Italy). Ist. di Fisica Teorica). 
Jan 1986. 1lp. NTIS Sales Only), PC A02/MF AOl. 
File Number DE86704083. 

This report describes a recent attempt of giving a consistent 
and unified description of microscopic and macroscopic phenom- 
ena. The model presented in this paper exhibits the nice features of 
leaving unaltered the quantum description of microsystems and of 
accounting for the classical behaviour of the macroscopic objects 
when their dynamical evolution is consistently deduced from the 
dynamics of their elementary constituents. 13 refs, 1 fig. 


2616 (IC—86/17) Stability of the delay-differential dif- 
ference equations. Huang Wengang. (International Centre 
for Theoretical Physics, Trieste (Italy)). Feb 1986. 14p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86704084. 








In this paper, the author considers the stability of zero solu- 
tion of a pair of linear differential-difference equations (LDDE) 
using Lyapunov-Razumikhin functional and transformations and ob- 
tained some sufficient conditions for the stability of the equations. 
These results are suitable both for bounded and unbounded coeffi- 
cients. 6 refs. 


2617 (IC—86/19) Infinite-dimensional generalization of 
Shilov boundary and infinite-dimensional analytic structures 
in the spectrum of a uniform algebra. Tonev, T.V. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Feb 
1986. 15p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704085. 

We introduce a generalization of classical Shilov boundary 
of a commutative Banach algebra, that is suitable for investigation 
of infinite-dimensional analytic structures living in the maximal 
ideal space (the spectrum) of a uniform algebra. The one-dimen- 
sional case, created (for the boundary) by Shilov and (for analytic 
structures in the spectrum) by Bishop, was carried over to n-dimen- 
sions by Sibony and Basener (for the boundary), and for n-dimen- 
sional analytic structures in the spectrum by Basener, Sibony, 
Kramm and others. Another, simpler definition as well as a detailed 
investigation of Sibony-Basener’s generalization of Shilov bounda- 
ry, based on the class of all nonvanishing continuous mappings 
from the spectrum into slash-Csup(n) has also been given. In other 
references this definition was carried out for the case of some class- 
es of continuous mappings from the spectrum to a normed space. 
Here we interpret these results for the case of the Banach space 
Isup(infinity), dropping at the same time the continuity condition 
from the base class of mappings, connected with the corresponding 
infinity-generalization of Shilov boundary. In Sec. 3 an infinity-di- 
mensional generalization of Bishop’s and Basener’s results about ex- 
istence of analytic structure in the spectrum of a uniform algebra is 
given. 11 refs. 


(iC—86/51) Quantum description of microscopic 
macroscopic systems: Old problems and recent investiga- 
tions. Ghirardi, G.C. grog Centre for Theoretical 
Physics, Trieste titalyy). A. r 1986. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87700002. 
We review some open problems and some proposed solu- 
tions which are encountered in the quantum description of the mi- 
croscopic systems, of the macroscopic ones, and of the interactions 
between these two types of objects. We describe a recent attempt 
allowing a unified description of all phenomena, reproducing the 
quantum mechanical situation for microscopic systems and inducing 
in a completely consistent way the classical behaviour of macro 
object and the phenomena of wave packet reduction in the system- 
apparatus interaction. 26 refs. 


2619 (IC—86/53) Correlation control theory of chaotic 
laser systems. Li Fuli. (International Centre for Theoretical 
Physics, Trieste (Italy)). Apr 1986. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87700003. 

A novel control theory of chaotic systems is studied. The 
correlation functions are calculated and used as feedback signals of 
the chaotic lasers. Computer experiments have shown that in this 
way the chaotic systems can be controlled to have time-independ- 
ent output when the external control parameters are in chaotic 
domain. 7 refs, 4 figs. 


2620 (IC—86/55) Collective motions and non-polynomi- 
al in Fokker-Planck dynamics. Spina, A.; Vuce- 
tich, H. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Apr 1986. 70p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87700004. 

A method based on the ideas of collective motion is applied 
to Fokker-Planck dynamics. The usual diagramatic techniques used 
in stochastic dynamics are enlarged in order to deal with the non- 
polynomial Lagrangians that appear in the theory. The technique is 
tested and applied to the case of a self-sustained sinusoidal oscillator 
whose statistical behaviour is well understood: the Poincare oscilla- 
tor. 9 refs, 5 figs. 
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2621 (iC—86/64) Quantum mechanics, stochasticity and 
space-time. Ramanathan, R. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Apr 1986. 33p. NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE87700005. 

An extended and more rigorous version of a recent proposal 
for an objective stochastic formulation of quantum mechanics along 
with its extension to the relativistic case without spin is presented. 
The relativistic Klein-Gordon equation is shown to be a particular 
form of the relativistic Kolmogorov-Fokker-Planck equation which 
is derived from a covariant formulation of the Chapman-Kolmo- 
gorov condition. Complexification of probability amplitudes is 
again achieved only through a conformal rotation of Minkowski 
space-time M‘*. 19 refs. 


2622 (IC—86/79) Exact soliton-like solutions of per- 
turbed phi‘-equation. Gonzalez, J.A. (International Centre 
for Theoretical Physics, Trieste (Italy)). May 1986. 14p. 
pan (US Sales Only), PC A02/MF AOl. File Number 

Exact soliton-like solutions of damped, driven phi*-equation 
are found. The exact expressions for the velocities of solitons are 
given. It is non-perturbatively proved that the perturbed phi‘*-equa- 
tion has stable kink-like solutions of a new type. 9 refs, 4 figs. 


2623 (iC—86/89) Period-adding phenomena in a two-di- 
mensional mapping with three parameters. Wansun Ni. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
May 1986. 10p. NTIS ob hay Sales Only), PC A02/MF AOI. 
File Number DE87700007 

The period-adding phenomena i in a two-dimensional mapping 
with three parameters have been discussed. The phenomena that 
the period-doubling bifurcations do not appear were also found. 6 
refs, 4 figs. 


2624 (IC—86/112) Exact evaluation of a Fredholm de- 
terminant associated with a transformation of paths. Sebas- 
tian, K.L. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1986. 1lp. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87700001. 

We give an exact procedure for the evaluation of the Jacobi- 
an of a path transformation. This procedure is verified for the case 
of a particular function for which the Jacobian can be evaluated by 
another procedure. 5 refs. 


2625 (INIS-SU—343, pp 355-365) Group theoretical 
and Hamiltonian structures of integrable evolution equations 
in 1 x 1 and 2 x 1 dimensions. Konopel’chenko, B.G. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A24/MF AOI. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

New results in investigation of the group-theoretical and Ha- 
miltonian structure of the integrable evolution equations in 1 + 1 
and 2 + 1 dimensions are briefly reviewed. Main general results, 
such as the form of integrable equations, Baecklund transfomations, 
symmetry groups, are turned out to have the same form for differ- 
ent spectral problems. The used generalized AKNS-method (the 
Ablowitz Kaup, Newell and Segur method) permits to prove that 
all nonlinear evolution equations considered are Hamiltonians. The 
general condition of effective application of the ACNS method to 
the concrete spectral problem is the possibility to calculate a recur- 
sion operator explicitly. The embedded representation is shown to 
be a fundamental object connected with different aspects of the in- 
verse scattering problem. 


2626 (INIS-SU—343, pp 488-494) Reduction algebras 
and Gelfand-Tsetlin bases. Zhelobeko, D.P. (Universitet 
Druzhby Narodov, Moscow, USSR). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol. 2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 
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The construction of Gelfand-Tsetlin bases is connected with 
reduction of irreducible representation of the Lie algebra, Y, to its 
subalgebra, k. The effective ways to solve this problem are known 
for a wide class of Y,k pairs. Basic results in this direction are re- 
viewed. They are illustrated by the example of finite-dimensional 
representations of the Y algebra. The construction of Gelfand-Tset- 
lin-bases is shown to be generalized for arbitrary k-finite representa- 
tions and for representations possessing the infinitesimal character. 


2627 (INIS-SU—343, pp 508-512) Representations of 
symmetry groups and construction of noncanonical bases of 
representations in reduction of Usub(k(k+1)/2) is contained 
in Usub(k) groups. Yutsis, A.A. (AN Litovskoj SSR, Vil- 
nyus. Inst. Fiziki). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The representation theory of symmetry group is used to con- 
struct noncanonical bases of representations in reduction of 
Usub(k(k+ 1)/2) is contained in Usub(k) is contained in Usub(k-1) is 
contained in Usub(k-2) is contained in ... is contained in Usub(1) 
groups. The results of the paper represent a procedure for finding 
group values of unitary groups in bases, which are of no less impor- 
tance in respect to physical applications than canonical one, in par- 
ticular, the Elliot basis of a shell model with aa oscillation single- 
particle field in case of k=2, and the basis of a model of interacting 
bosons in case of k=3. 


2628 (INIS-SU—343, pp 523-529) Clebsh-Gordan coef- 
ficients for SU(3) groups and their symmetry properties. Tol- 
stoj, V.N.; Smirnov, Yu.F.; Plukharzh, Z. (Moskovskij Go- 
sudarstvennyj Univ., USSR. Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki; Karlova Univ., Prague, Czechoslovakia). 
1983. (in Russian). NTIS (US Sales Only), PC A24/MF 
AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

It is suggested to carry out classification of multiple irreduci- 
ble representations (IR) by the additional (to Casimir operators) 
Hermite operator built from the operators of multiplied representa- 
tions. Application of this operator permits to obtain such symmetry 
properties of the Clebsch-Gordon coefficients (CGC) of the SU(3) 
group, which bear resemblance to the proper CGC properties of 
the SU(2) group. The explicit expression for orthogonal CGC of 
SU(3) is contained in Usub(y)(I) x SU(2) is given. This expression, 
presenting a weighted sum of 3 nj-symbols (n=1,2,3) of the SU(2) 
group, is very compact in terms and at the same time very conven- 
ient for numerical computer-aided calculations. 


2629 (INIS-SU—343, pp 3-10) Quantum mechanics and 
Hopf foliations. Polubarinov, I.V. (Joint Inst. for Nuclear 
Research, Dubna, USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—V01.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Classical and quantum mechanics in the spinor representa- 
tion, the latter being a result of variable change, are discussed. The 
path integral, which depends on the classical Lagrangian, serves as 
a simple way for introduction of spinor variables into quantum me- 
chanics. Heisenberg and Schroedinger representations are used to 
obtain the Coulomb and Green functions. The spinor representation 
of quantum mechanics is marked to be interesting as a model for 
studying nonlinear and gauge theories, whose quantum interpreta- 
tion is a matter of some difficulty. The Hopf foliation S? —- S* can 
be used analogously. 16 refs. 


2630 (INIS-SU—343, pp 11-33) Universal invariants of 
quantum systems and generalized uncertainty ratios. Do- 
donov, V.V.; Man’ko, V.I. (AN SSSR, Moscow. Fizicheskij 
Inst.). 1983. dn Russian). NTIS (US Sales Only), PC A24/ 
MF AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 
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It is shown that for some classes of Hamiltonians, i.e. for any 
in homogeneous multidimensional non-stationary quadratic forms 
from operators, commutators and anticommutators between which 
c are numbers, as well as for any linear forms from generators of 
the arbitrary semi-simple Lie algebra there exists universal invar- 
iants depending on the initial state and the concrete algebra, but 
just not depending on what the coefficients of the corresponding 
quadratic or linear forms being equal. The concept “universal” is 
justified by the fact that in certain conditions the invariants found 
can be interpreted as quantum analogs of the universal integral 
Poincare-Cartan invariants well-known in the classical hamiltonian 
mechanics. Besides, new inequalities, generalized the known uncer- 
tainty ratios, are obtained for arbitrary systems. Some of these in- 
equalities have immediate relationship to the universal invariants in- 
troduced. 19 refs. 


2631 (INIS-SU—343, tery: Group theoretical ap- 
proach to the path integral. Menskij, M.B. (Gosudarstvennyj 
Komitet Standartov Soveta Ministrov SSSR, Moscow). 
1983. (In Russian). NTIS (US Sales Only), PC A24/MF 
AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR ye Nov 1982). 

Dynamics o f non-relativistic particles in the form of the 
Feynman path integral is derived from group-theoretical represen- 
tations. A group-theoretical approach, permitting to construct the 
quantum theory of an elementary particle proceeding from its sym- 
metry group, is used. Quantum particle properties result from inter- 
lacing of two representations of the symmetry group, one of them 
describes local properties of a particle, the second - the particle as a 
whole. This approach is used for the generalized Galilei semi- 
group, which is obtained from the usual Galilei group by changing 
a translation subgroup into a trajectory semi-group 
paths). As a result a particle propagator at the external 
netic or gauge field is derived as the path integral. The mesvere of 
integration including a weight factor exp(is) is clearly determined 
by the invariance requirement. 11 refs. 


2632 (INIS-SU—343, pp 46-56) Matrix elements of 
finite transformations of Lie groups on the basis of coherent 
and Fock states. Man’ko, V.I.; Trifonov, D.A. (AN SSSR, 
Moscow. Fizicheskij Inst.; Vysshij Pedagogicheskij Inst., 
Shumen, Bulgaria). 1983. (In Russian). S (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—V01.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of finding matrix elements of arbitrary Lie 
group representations on the basis of the Fock and Glavber coher- 
ent states (CS) and the connection between these elements with the 
Green functions of the corresponding quantum systems is consid- 
ered. Using the method of secondary quantization for the arbitrary 
Lie group the authors express it through the creation and annihila- 
tion operators asub(i), asub(j)sup(+), and then reduce the problem 
of finding matrix elements of representations on th CS basis to the 
solution of the differential equation system. For the representations 
of the Lie algebra, being quadratic by asub(i), asub(j)sup(+), this 
system is linear and it is solved explicitly. The connection between 
matrix elements of the Lie group representations with the Green 
functions of quantum systems is established. The Green function is 
a matrix element of the Lie group representation, if Hamiltonian be- 
longs to the representation of the proper algebra. Thus, studying of 
representation properties is reduced to studying of the Green func- 
tion. 10 refs. 


2633 (INIS-SU—343, pp 57-68) Twistor internal sym- 
metry Perjes, Z. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics). 1983. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol. 2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of finding the invariance group of a system 
built of n-twistor constituents is under consideration. The solution 
of the problem is given in the form of the n-twistor internal group 








of transformations. Transformations performed are transitive in the 
kinetic surface for any number n>=2 of constituent twistors. A 
two-twistor model of weak interactions is given. The structure of 
the three-twistor internal symmetry group is described. 19 refs.; 1 
fig.; 1 tab. 


2634 (INIS-SU—343, pp cas About Wigner functions 
of unitary transformations. Amiet, J.P.; Huguenin, P. (Neu: 
chatel Univ., Switzerland. Inst. de Physique). 1983. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol. 2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (241 Nov 1982). 

Starting with basic group-theoretical structure underlying 
the Keyl-Wigner isomorphism, the semi-classical properties of the 
Wigner function of unitary automorphisms are considered. 
Poincare’s generating function appears as phase. Spectral decompo- 
sition by Fourier transform allows to recover Berry's result about 
projectors. This result is extended to the integral kernel of surjec- 
tive isometries, i.e. quantum canonical transformations. 24 refs. 


2635 (INIS-SU—343, pp 86-98) Quantum-mechanical 
generators of broken hidden symmetry groups and their clas- 
sical limits. Serebrennikov, V.B.; Shabad, A.E. (AN SSSR, 
Moscow. Fizicheskij Inst.). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE87780016. 
(CONF-821154—Vo1.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Quantum (operator) generalization of classical generators of 
the broken hidden symmetry group SO(4) is given for three-dimen- 
sional finite motion of a particle in a central field. The approach to 
the classical limit for these values is considered. 10 refs. 


2636 (INIS-SU—343, pp | Dynamic groups with 
central Serebrennikov, V.B ; Shabad, AE A.E. (AN 


dynamics, 
SSSR, Moscow. Fizicheskij Inst.). 1983. (In Russian). NTIS 
S Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol.2290M87780016). 


From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov nage 

Classical of the noncompact SO(4.1), SO(4.2), 
SO(2.1) groups for all problems with central dynamics, possessing 
finite SO(4) trajectories, are constructed and studied. The solutions, 
containing some indefinite constant and the arbitrary phase, arise, 
when the generators SO(4.1) being constructed. Ambiguity of the 
constant choice is removed from the physical point of view. Global 
action of the canonical transformation groups considered on the 
phase space of the problem is described. 22 refs. 


2637 (INIS-SU—343, pp 123-140) ee matrix and 
excitation of a singular oscillator with alternative frequency 
at finite Dodonov, V.V.; Man’ko, B.I.; Chuma- 
i S.M. (AN SSSR, Moscow. Fizicheskij Inst.). 1983. (In 
Russian). NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (241 Nov 1982). 

aim of the paper is to obtain matrix elements of the den- 

sity matrix of a singular oscillator with alternative frequency excit- 
ed from the thermodynamic equilibrium state corresponding to tem- 
perature T. Consideration is carried out in the framework of the 
diagram of the motion integral and coherent states for non-station- 
ary quantum systems. Motion integrals, coherent states, transient 
amplitudes and probabilities between stationary states for a singular 
oscillator have been obtained earlier. The results obtained earlier 
are extended to a case of singular oscillator excitation from the 
thermodynamic equilibrium state. 15 refs. 


2638 (INIS-SU—343, pp 174-188) Coherent states with 
classical motion; a an analytic method complementary to 

group theory. Nieto, M.M. (Los Alamos National Lab., NM, 
USA). 1983. NTIS (US Sales Only), PC A24/MF AOi. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 
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From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

From the motivation of Schroedinger, that of finding states 
which follow the motion which a classical particle would in a 
given potential, generalizations of the coherent states of the har- 
monic oscillator are discussed. Attention is paid to a method which 
is the analytic complement to the group theory point of view. It 
uses a minimum uncertainty formalism as its basis. The properties 
and time evolution of these states are discussed. 


2639 (INIS-SU—343, pp 201-209) Coherent states on 
Lie groups and path integrals. Gorokhov, A.V. (Kujbyshevs- 
kij ennyj Univ., USSR). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF A0O1. File Number 
DE87780016. (CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The aim of the paper is finding an operator kernel of the 
quantum problem evolution with Hamiltonian as path integrals in 
the coherent state (CS) representation of the G group. The coher- 
ent states of the G group are taken in the representation of holo- 
morphic functions in much the same way as the holomorphic repre- 
sentation of the Glauber ones. Such an approach has the advantage 
of natural introduction of the simplex structure into the Go/G and 
its transformation into the phase space of the classical analog of the 
quantum problem studied. The theory developed is correct for CS 
(except Glauber CS) connected with the unitary representations of 
the compact semi-simple Lie group and representations of unitary 
discrete series of non-compact semi-simple group. Thus, only Ha- 
miltonian models with a discrete spectrum and CS quadratically in- 
tegrable are under consideration. 


2640 ce te pp 219-225) Calculation of colli- 
sionless current and thermoelectromotive force by the coher- 
ent state method. Agaeva, R.G. (AN Azerbajdzhanskoj 
SSR, Baku. Inst. Fiziki). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The non-diagonal component of an electric conductivity 
tensor and thermoelectricity in a quantizing magnetic field, as well 
as the diagonal an non-diagonal component of an electric conduc- 
tivity tensor in the presence of a quantizing magnetic and high-fre- 
quency electric field are calculated by the coherent state (CS) 
method. An ideal nondegenerate electron gas is considered. The 
calculations show that the CS method is the most simple and con- 
venient way of solving the problem in this case. 


2641 (INIS-SU—343, pp 109-122) Wigner functions for 
a damping quantum oscillator. Dodonov, V.V.; Man’ko, V.I. 
(AN SSoR" Mosce Moscow. Fizicheskij Inst.). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The description of a damping quantum oscillator is given in 
terms of Wigner functions obeying the Fokker-Planck equation. 
The aim of the paper is not to derive equations from microscopic 
models, but to analyze all permissible forms of the linear Fikker- 
Planck equation. The forms are to be consistent with the principles 
of quantum mechanics, in particular, with the uncertainty ratio and 
to lead to the classical equation of motion of a damping oscillator 
for mean values of the coordinate. The description in terms of 
Wigner functions obeying the Fokker-Planck equation, is the de- 
scription in the Schroedinger representation. Equivalent to this, the 
description in the Heisenberg representation is obtained due to the 
change of the classical equation of motion into the operator Lange- 
vin equations, containing delta-correlated time operators of random 
forces. 19 refs. 
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2642 (INIS-SU—343, pp 210-218) Density matrix of 
the canonically transformed Hamiltonian in the Fock repre- 
sentation. Dodonov, V.V.; Man’ko, V.I.; Semenov, V.V. 
(AN SSSR, Moscow. Fizicheskij Inst.). 1983. (In Russian). 
NTIS (US Sales Only), PC A24/MF AO1. File Number 
DE87780016. (CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The aim of this paper is the calculation of matrix elements of 
hermitian density operator for the most general one-dimensional 
positively-determined square Hamiltonians obtained proceeding 
from oscillation operator a* operator a Hamiltonian by Bogolyu- 
bov canonical transformation on the basis of methods developed in 
other papers. Analogous problem for the unitary evolution operator 
was solved. The consequence of the obtained formulas is the new 
ratios of the type of sums rules for Laguerre, Legendre and Her- 
mite polinomials, through which the found matrix elements are ex- 
pressed. 


2643 (INIS-SU—343, pp 303-308) Polynomial beams 
and the Yang R matrix. Kulish, P.P. (AN SSSR, Leningrad. 
Matematicheskij Inst.). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vo1.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The Hamiltonian interaction of nonlinear evolution equations 
associated with polynomial beams is discussed. Formalism of the 
classical r-matrix is used for it. The approach to Hamiltonian for- 
malism with current algebra attraction, where a-operators are one 
of the orbits of the corresponding "triangular subalgebra”, is illus- 
trated in detail. The connection with the paper, the initial point of 
which is a set of involution flows in subalgebra and which is also 
connected with a finite-dimensional gauge algebra, is marked. 


2644 (INIS-SU—343, pp 344-349) Two-dimensional ex- 
actly integrable dynamical systems in quantum region. 
Leznov, A.N.; Fedoseev, I.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Quantization of the Liouville equation at the finite spacial in- 
terval is considered; it can be regarded as regularization, when con- 
sidering the proper problem in a finite space. This problem may be 
of independent interest, if solving it either as the quantized Liou- 
ville system with violated translational invariance or as a quantum 
string model. 


2645 (INIS-SU—343, pp 376-381) Sigma model, associ- 
ated with the Ernst equation. Doktorov, E.V. (AN Beloruss- 
koj SSR, Minsk. Inst. Fiziki). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

A sigma-model associated with the Ernst equation is con- 
structed. The model is described by a quite integrable equation 
with the explicit dependence on coordinates. Some of the model 
properties are investigated. The Baecklund transformations in terms 
of gauge transformation over constraints are realized for the Ernst 
equation. 


2646 (INIS-SU—343, pp 382-388) On some solutions of 
the Kadomtsev-Petviashvili equation. Gozman, N.Y.; Laty- 
shev, A.V.; Savostyanov, M.V. (Moskovskij Oblastnoj Pe- 
dagogicheski Inst., USSR). 1983. (In Russian). NTIS (US 
es Only), PC A24/MF A01. File Number DE87780016. 
(CONF-821154—V0o1.2290M87780016). 
From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 
A wide class of solutions is obtained by the methods of alge- 
braic geometry for the Kadomtsev-Petviashvili (KP) equations. 
They are: the solutions, depending on three arbitrary functions of 
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time, as well as the solutions of the second class. The paper deals 
with solutions of the soliton type, rational solutions, and solutions 
being, from the geometrical point of view, a superposition of the 
first two ones. Their geometrical meaning is the following: solu- 
tions of the soliton type correspond to curves with special double 
points, rational solutions - to curves with cusped points (especially 
of the “peak” type), mixed ones correspond to the curves with 
double and cusped points. The Krichever-Drinfel’d moduli are built 
over the given curves, by means of which one should find the 
proper solutions. The solutions of the second class are built for the 
KP equations in case of a curve with double points and in case of a 
curve with cusped points. The solutions, depending on three arbi- 
trary time functions, are obtained here for the first time. 


2647 (INIS-SU—343, pp 389-400) Nature and proper- 
ties of a dynamical chaos. ov, B.V. (AN SSSR, Novo- 
sibirsk. Inst. Yadernoj Presi). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF A01. File Number DE87780016. 
(CONF-821154—Vo1.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Certain problems, concerning the nature and properties of a 
dynamical chaos with the use as an example the simple model of 
the Yang-Mills field, are discussed. The description is restricted to 
classical Hamiltonian dynamics, i.e. non-dissipative dynamical sys- 
tems. The main problem arising here is the influence of weak exci- 
tation on the completely integrable system, which is taken as non- 
linear or non-singular. The case, being more difficult for analysis, of 
a linear (isochronous) unperturbed system is also considered. 32 
refs. 


2648 (INIS-SU—343, pp 407-417) On some exact solu- 
tions of many-dimensional nonlinear D’Alambert Liouville, 
Dirac equations and eikonal equations. Fushchich, V.1, 
Serov, N.I.; Shtelen’, V.M. (AN Ukrainskoj SSR, Kiev. 
Inst. Matematiki). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Some classes of exact solutions of multi-dimensional nonlin- 
ear partial differential equations (NPDE): the D’Alambert, Liou- 
ville, Dirac and eikonal equations, are given in the explicit form. 
The NPDE is shown to possess a nontrivial symmetry. For the 
NPDE, being invariant with respect to nontrivial transformations 
of independent and dependent variables, is correct a symmetrical 
nonlinear principle of superposition solutions. 


2649 (INIS-SU—343, pp 429-431) Invariance of a ho- 
mogeneous Schroedinger equation under Lie algebra of Cis 
conformal group. Kotel’nikov, G.A. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The group properties of the Schroedinger equation are stud- 
ied on the basis of a widened concept of symmetry. The Lie alge- 
bra of Cis conformal group is proved to be the invariance algebra 
of the homogeneous Schroedinger equation Lsub(psi)(t, x 
vector)=0. On the level of commutation relations of the second 
class the nonrelativistic Schroedinger equation becomes vistically 
invariant. 


2650 (INIS-SU—343, pp 453-457) Spontaneous symme- 
try breaking under autolocalization from degenerated zones 
and plasma cavity formation. Kusmartsev, F.V.; Rashba, 
Eh.I. (AN SSSR, Moscow. Inst. Teoreticheskoj Fiziki). 
1983. (In Russian). NTIS (US Sales Only), PC A24/MF 
AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The eigenvalues of nolinear matrix Hamiltonians are studied 
as applied to an autolocalized barrier in crystals to the polaron of a 








large radius and to a critical plasma cavity. In all these cases spon- 
taneous symmetry breaking is shown to occur and the form of oc- 
curring states is investigated. 


2651 (INIS-SU—343, pp 463-471) On group properties 
and integrability of asker Ende -type equations. Berkovich, 
L.M.; Nechaevskij, M.L. (Kujbyshevskij Gosudarstvennyj 
Univ., USSR). 1983. (In Russian). NTIS (US Sales Only), 
PC A24/MF A0Ol1. File Number DE87780016. (CONF- 
821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of the exact solution of general differential 
equations in mechanical and physical problems is considered. The 
method, in which differential operator factorization is combined 
with variable transformation is discussed. Group properties and in- 
tegrability of equations of the Fauler-Emden type, i.e. automization 
and group properties of Thomas-Fermi differential equations and 
Abel equations are considered. 


2652 (INIS-SU—343, pp 472-487) Commutative model 
of the basic representation of the SL(2R)sup(chi) group with 
respect to a unipotent subgroup. Vershik, A.M.; Gel'’fand, 
I.M.; Graev, M.I. (AN SSSR, Moscow. Inst. Prikladnoj 
Matematiki). 1983. (in Russian). NTIS (US Sales Only), PC 
A24/MF AO1. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
ei USSR (24 Nov ’=. 

A model of irreducible unitary representation of the SL 
(2,R)sup(chi) current group where operators corresponding with 
the unipotent subgroup acts as multipliers is built. A commutative 
model is more content for the unipotent subgroup. A diagonal 
group acts as homothetic transformations in the unipotent subgroup 
and in a group being dual to it. In the phi space of generalized 
functions on the chi the infinite delta-finite measure v, posessing the 
property of projection invariance is built. Realization of basic rep- 
resentation of the SL(2,R)sup(chi) group in the Lsub(v)sup(2)(phi) 
space is given. 


2653 (INIS-SU—343, pp 505-508) On some realizations 
of the TU(n+ 1) group representations. Shapiro, R.L. (Astrak- 
hanskij Gosudarstvennyj Pedagogicheskij Inst., USSR). 
1983. ‘in Russian). NTIS (US les Only), PC A24/MF 
AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Polynomial properties being orthogonal with some weight in 
a unitary circle and obtained from zonal spherical functions of the 
SU(n) group representations are considered. The properties of these 
polynomials are considered in connection with the TU(n+1) group 
representations. The group theoretical nature of the orthogonal 
polynomials permits to determine for them traditional properties: 
orthogonality relation, a differential equation, the addition theorem. 


(INIS-SU—343, pp 530-533) One-dimensional re- 
aati of the SU(2) group and its role in nuclear physics. 
Pavlichenkov, I.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

One-dimensional realizations of the SU(2) group with a com- 
plex variable are built to describe coherent states of both integer 
and half-integer angular momenta. The problem of obtaining a 
wave function of a summary momentum without Clebsch-Gordon 
coefficients is solved. Representation based on polynomials of com- 
plex variables a particular case of which is representation of the 
SU(2) group permits to develop a method for Hamiltonian solution, 
describing collective nucleus motion. The method is based on using 
a quasi-classical approximation in a complex plane. A problem on 
rotation of a quantum nonsymmetrical gyroscope is solved by the 
method developed, phase transformations in a nucleus are de- 
scribed. 
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(INIS-SU—343, pp tig Classical orthogonal 
a of a discrete variable in group representation 
theory. Nikiforov, A.F.; Suslov, S.K.; Uvarov, V.B. (AN 
SSSR, Moscow. Inst. Prikladnoj Matematiki). 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The results of investigation of classical orthogonal polynomi- 
als with a discrete variable in the group representation theory are 
briefly reviewed. The generalized spherical functions and orthogo- 
nal properties of the Kravchuk polynomials, consisting in unitarity 
of irreducible representations of three-dimensional rotational group 
SO(3), are considered. The analogy between properties of the 
Clebsch-Gordon coefficients (CGC) and the Hahn polynomials is 
carried out. Thus the group character of basic relations is deter- 
mined for polynomials and CGC is turned out to be possible to be 
studied by standard methods developed in the special function 
theory. The equality permitting to carry out analogy between 
Wigner symbol properties and Racah polynomials, is obtained. Di- 
rections which permit the further generalization of the results ob- 
tained are marked. 


2656 (INIS-SU—343, pp 542-546) Boundary problems 
in Wigner-Racah calculus of compact Lie groups. Alishaus- 
kas, S.I. (AN Litovskoj SSR, Vilnyus. Inst. Fiziki). 1983. 
(in Russian). NTIS (US Sales Only), PC A24/MF A01. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The papers dealing with construction of analytical biortho- 
gonal systems of isofactors of the Wigner-Racah coefficients and 
noncanonical bases to simplify operations with multiple irreducible 
representations of the compact Lie groups are reviewed. The 
boundary value problems of isofactors throughout the hyperplane 
by their boundary values in a definite region are discusses. Pseudoi- 
sofactors are marked to play no independent role in Wigner-Racah 
calculus (they cann’t be orthonormalized) but they can be used in 
the generalized Wigner-Eckart theory if the boundary values of 
matrix elements throughout the hyperplane of boundary base char- 
acteristics covering the region of rho indexes of the total system of 
isofactors of the integral type are known. 


(INIS-SU—343, pp 547-549) Some Clebsh-Gordan 
po for a chain of Us is contained in Us groups. Nor- 
vajshas, Eh.Z. (AN Litovskoj SSR, Vilnyus. Inst. Fiziki). 
1983. (In Russian). NTIS (US Sales Only), PC A24/MF 
AOl. File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Any base state of symmetry irreducible representations (IR) 
of Us group in the explicit form may be obtained by generators. 
The Clebsch-Gordon coefficients (CGC) of the Us group may be 
factorized to Us is contained Us isofactor and to the well-known 
CGC of the Us group. Using the base states constructed one finds 
the expression for Us is contained in Us isofactor with a symmetry 
IR of the Us group. One can built CGC for more general groups of 
IR of the Us group using the above expressions. 


2658 (INIS-SU—343, pp 549-554) On Wigner-Racah al- 
gebras of SU(n) groups and on polynomial bases of Dsup(Osub 
(n-1)JOsub(m-n-1)) representations of SU(m) groups. Karasev, 
V.P. (AN SSSR, Moscow. Fizicheskij Inst.). 1983. (in Rus- 
sian). NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 
From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 
A unified body of mathematics for the upper SU(n) (n >= 
3) groups is developed for effective application of the unitary sym- 
metry in supplements. Relation between problems of generating in- 
variant construction for the Wigner coefficients one of the SU(n) 
groups and polynomial bases of some special irreducible representa- 
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tions of other SU(m) groups is analyzed. This problem has been 
earlier studied for n=3, m=6. In this paper analysis of arbitrary n 
and m, m >= n is generalized. 


2659 (INIS-SU—343, pp 165-173) Quantum amplifiers, 
attenuators and their irreversible behavior. Glauber, R.J. 
(Harvard Univ., Cambridge, MA, USA. Lyman Lab. o 
Physics). 1983. NTIS (US Sales Only), PC A24/MF AOl. 
File Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The problem of quantum amplifiers is studied within the 
theory of a damped harmonic quantum oscillator and its irreversi- 
ble behaviour. The behaviour of the weighting function is illustrat- 
ed for the cases of zero and finite temperature and for the asymp- 
totical case t=infinity when the equilibrium between the central os- 
cillator and the "Heat Bath” is reached. A model of quantum am- 
plifier is also constructed on the base of the above consideration of 
the damped quantum oscillator and taking for the central oscillator 
the inverted Hamiltonian instead of the usual one. To illustrate that 
the proposed amplifier model is realistic two examples of its physi- 
cal realization are given. 3 refs.; 5 figs. 


2660 (INIS-SU—343, pp 140-143) Axiomatics of uni- 
form space-time models. Levichev, A.V. (Kujbyshevskij Go- 
sudarstvennyj Univ., USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE87780016. 
(CONF-821154—V01.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The mathematical statement of space-time axiomatics of the 
special theory of relativity is given; it postulates that the space-time 
M is the binding single boundary Hausedorf local-compact four-di- 
mensional topological space with the given order. The theorem is 
proved: if the invariant order in the four-dimensional group M is 
given by the semi-group P, which contingency K contains inner 
points, then M is commutative. The analogous theorem is correct 
for the group of two and three dimensionalities. 7 refs. 


2661 (INIS-SU—343, pp 324-332) Manifolds of rational 
curves and nonlinear equations. Gindinkin, S.G. (Moskovskij 
Gosudarstvennyj Univ., USSR). 1983. (In Russian). NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE87780016. (CONF-821154—Vol. 2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The experience existing in exact integration of nonlinear 
equations (mainly, in a two-dimensional case) shows that in most 
cases one succeeds in integrating nonlinear equations, presented as 
integration (compatibility) conditions of the nonlinear differential 
equation system of the first order, containing a spectrum parameter 
(let us say, a condition of a zero curvature). A scheme of integra- 
tion of such equations, permitting to include the known global re- 
sults of integration of the given equations in a four-dimensional case 
(the dual Yang-Mills equation, the autodual Einstein equation), is 
discussed. 


2662 (INIS-SU—343, pp 439-449) Invariance of uni- 
form Maxwell equations under Galilei transformations. 
Kotel'nikov, G.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. (In Russian). NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE87780016. 
(CONF-821154—Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The aim of the paper is to prove by modern methods the 
truth of the principle of Galilei relativity in the field of phenomena 
described by homogeneous Maxwell equations. The Galilei relativi- 
ty principle implies invariance property equations of motion under 
transformations of coordinates from the Galilei group. Invariance 
conditions for equations of a free electromagnetic field 
(@’Alambert) and transformation properties of an electromagnetic 
field are considered. The Michelson, Fizo and Doppler effect ex- 
periments as well as experiments in checking independence of light 
velocity on the velocity of light source motion and experiments in 
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measurement of life-time of fast instable particles which are tradi- 
tionally considered to be of a relativistic nature admit the explana- 
tion by the principle of the Galilei relativity. 


2663 (INIS-SU—343, pp 450-452) Nonlinear equations 
and differential invariants. Danilov, Yu.A.; Kuznetsov, G.I. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. (In 
Russian). NTIS (US Sales Only), PC A24/MF AO1. File 
Number DE87780016. (CONF-821154— 
Vol.2290M87780016). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The group theoretical approach is used to derive and to clas- 
sify equations as differential invariants of some continuous transfor- 
mation groups. The main object for investigation is a maximum 
transformation group of the proper space, its extension and continu- 
ation as well as the structure of subgroups of the maximum group. 
Groups whose reduction in space-time coincides with the Eucledian 
group supplemented with projective transformations, are chosen for 
equations of classical and nonrelativistic quantum mechanics as 
maximum ones. Groups whose reduction in space-time coincides 
with the 15-parametric conformal group are chosen for equations of 
the relativistic theory as maximum ones. The structure of subgroups 
of the Eucledian group supplemented with projective transforma- 
tions and the conformal group is found. 


2664 (INIS-SU—343, pp 499-505) Representations of 
semisimple Lie groups and special functions of a matrix argu- 
ment. Vilenkin, N.Ya. (Gosudarstvennyj Zaochnyj Pedago- 
gicheskij Inst., Moscow). 1983. (In Russian). NTIS (US 
Sales Only), PC A24/MF AOl1. File Number DE87780016. 
(CONF-821154—Vol.2). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

The method for investigation of irreducible representations 
of U compact and Gsub(O) non-compact real forms of the complex 
semisimple bound Lie G group is suggested. The method permits 
from the one hand to calculate zonal spherical functions of symmet- 
rical spaces U/K and Gsub(O)/K where K is the maximum com- 
pact subgroup Gsub(O) and from the other hand - to determine and 
investigate new special functions of a matrix argument. These func- 
tions are turned out to be particular cases of more general func- 
tions, i.e. hypergeometric functions of a matrix arguments. 


2665 (INIS-SU—343, pp 495-499) Discrete spectral 

functions for harmonic analysis on hyperboloids. Vilenkin, 

N.Ya. (Gosudarstvennyj Zaochnyj Pedagogicheskij Inst., 

Moscow.). 1983. (In Russian). NTIS (US Sales Only), PC 

Vol2 A01. File Number DE87780016. (CONF-821154— 
ol.2). 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

A discrete part of the basis on a one sheet n-dimensional hy- 
perboloids in different coordinate systems is constructed. The func- 
tions obtained belong to a discrete spectrum of a wave operator on 
one sheet hyperboloid H. Formulae for function expansion on H 
follow from the corresponding expansions of the PSI. functions on 
the G contour. 


2666 (JINR—13-85-533) Preliminary experimental data 
on the vibration immunity of the optical platform for a gravi- 
tation experiment. Lyablin, M.V.; Sabalin, D.E. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems; Moskovskij Inzhenerno-Fizicheskij Inst. (USSR)). 
1985. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703882. 

The vibration immunity of the optical platform (VOP) de- 
signed for the gravitation-wave experiment has been tentatively 
measured using Mickaelson’s optical interferometers. The results 
are presented. To adjust the set-up piezoelectric transducers were 
employed. The VOP noise oscillation amplitude was 20 A per 
metre of the platform length in the 15-70 Hz frequency range. 2 
refs.; 2 figs. 








2667 (JINR—E-2-85-363) Conformal invariance in har- 
monic superspace. Galperin, A.; Ivanov, E.; Ogievetsky, V.; 
Sokatchev, E. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 18p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number BE86703881. 
Submitted to Quantum field theory and quantum statistics. 
N=2 conformal supersymmetry 1s realized in harmonic su- 
perspace, its peculiarities are analyzed. The coordinate group and 
analytical prepotentials for N=2 conformal supergravity are found. 
A new version of the N=2 Einstein supergravity with infinite 
number of auxiliary fields is suggested. A hypermultiplet without 
central charges and constraints is used as a compensator. 21 refs. 


2668 (JINR—R-2-85-357) One exact solution of the rel- 
ativistic two-body problem in the Poincare Asanov, 
R.A.; Afanas’ev, G.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 18p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOL File 
Number DE86703879. 

Submitted to the journal Annales de 1 IHP. Phys. Theor. . 

Two relativistic point-like bodies interacting via a pure re- 
tarded action at a distance force (Poincare approach) are consid- 
ered. The conditions are studied which should be imposed on two- 
body forces in order the stationary circular motion be possible and 
give some examples of such forces. They admit a considerable func- 
tional arbitrariness. For a special choice of them obtained are two- 
particle (of the same mass) relativistic equations passing in the non- 
relativistic limit into the usual Newtonian two-body gravitational 
equations and at the same time admitting relativistic stationary cir- 
cular-motion solutions. Straight-line motion solutions are also found 
in the approach treated. 15 refs. 


(JINR—R-2-85-627) New approach to teaching the 
Seateenneie of the relativity mechanics. Tyapkin, A.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1985. 40p. (In Russian). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86704094. 

A new approach to teaching the fundamentals of relativistic 
mechanics is discussed. The aim is to achieve deeper understanding 
of the special theory of relativity. The methodic innovation is that 
the Galilean coordinates are used to describe rates of the physical 
processes represented under equivalent physical conditions in iner- 
tial systems which move regarding one another. Such consideration 
reveals general features in deviations of physical laws from the in- 
variance in respect of the Galilean transformations. Those devi- 
ations manifest themselves in general relative changes of the rates 
of all physical processes, occuring with preservation of kinematic 
likelihood. Those changes of rates of processes in the direction of 
relative movement of a reference system are related to the differ- 
ence of eigensimultaneities in different inertial systems of reference, 
as established in the relativity theory. This interpretation of the rel- 
ativity theory is shown to be related to ideas of Poincare and Lo- 
rentz who developed the fundamentals of the relativity theory. 22 
refs. 


2670 (JINR—R-2-85-645) Three-body problem in toroi- 
dal coordinates. Vinitskij, S.I.; Dubovik, V.M. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1985. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86704086. 

Submitted to J. Phys 

In the toroidal pie + the three-body problem is consid- 
ered. It is shown that when the total moment is equal to zero, the 
variables in the kinetic-energy operator are separated provided the 
distance between two particles placed in the foci of the toroidal co- 
ordinates is expressed through the hyperradius of the three-particle 
system. An equivalent treatment of the orifinal problem is also pos- 
sible ir the four-dimensional space in the cylindric system of coordi- 
nates. 14 refs. 


2671 (JINR—R-2-85-725) On a new solution of Chew- 
Low type equations. Rerikh, K.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 10p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86703880. 

The system is investigated of Chew-Low type equations, de- 
fined by the crossing symmetry matrix A(1, 1) for S-matrix ele- 
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ments as functions of the uniformmizing variable w, in terms of 
which this system is a system of nonlinear difference equations. The 
quadratic Cremona transformation for unknown functions reducing 
the initial equations to a very simple form is found. New particular 
solutions are obtained as functions of variable exp(cw). Existence of 
the new first integral y(w) that is an even periodical function of w 
is estalished. The structure of the general solution depending on 
y(w) and the relation of the found particular solutions with the first 
integral are discussed. 17 refs. 


2672 (JINR—R-11-85-465) Numerical investigation of a 
quasipotential integral equation for bound state 

Zidkov, E.P.; Sidorov, A.V.; Skachkov, N.B.; Khoromskij, 
B.N. (Joint Inst. for Nuclear Research, Dubna gr 
Lab. of eg Techniques and Automation). 1985. 1 
(In Russian). NTIS (US Sales Only), PC A02/MF A011. File 
Number DE86703878. 

The approach to the numerical investigation of quasipoten- 
tial integral equation in the momentum space is proposed. It trans- 
fers the initial problem to several eigenvalue problem solution for 
the class of matrices close to Toeplitz ones. The necessary condi- 
tions for solving a wide class of quasipotential equations are ob- 
tained. The results of numerical calculations for some model poten- 
tials are given. The accuracy of finding eigenvalues for the model 
problem is as high as 7-8 digits. Proposed numerical algorithm is 
economical both on computer memory, and on execution time. 9 
refs.; 9 tabs. 


(LA-UR—86-3233) Off-axis scattering of laser 
beams using single and multi-Gaussian phase function ap- 
proximation. Zardecki, A.; Gerstl, S.A.W. (Los Alamos Na- 
tional Lab., NM (USA). Theoretical Div.). Sep 1986. Con- 
tract W-7405-ENG-36. 9p. (CONF-8606202—4). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000156. 

From CRDEC conference on obscuration and aerosol re- 
search; Aberdeen, MD, USA (23 Jun 1986). 

Within the small-angle approximation, a multi-Gaussian 
phase function model provides a new description of the multiple 
scattering process and leads to improved agreement with experi- 
ment data. Future work will be concerned with the combination of 
small-angle and diffusion approximations in the radiative transfer. 
This should lead to an improved predictive model of the perform- 
ance of electroopitcal systems in aerosol-loaded atmospheres. 10 
refs., 3 figs. 


2674 (UCRL—93703) Constitutive model used in com- 
puter simulation of time-resolved, shock-wave data. Steinberg, 
D.J. (Lawrence Livermore National Lab., CA (USA)). Oct 
1986. Contract W-7405-ENG-48. lip. (CONF-861091—9). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87000972. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

A constitutive model was designed for use with high-speed, 
hydrodynamic computer codes. The model, valid at high-deforma- 
tion rates, accounts for pressure and temperature dependence of the 
yield strength and shear modulus, work hardening, pressure-de- 
pendent melting, Bauschinger and strain-rate effects, and spall. 
There are a minimum number of parameters needed to implement 
the model, and most can be determined without recourse to shock- 
wave data. At Lawrence Livermore National Laboratory, we as- 
sembled a library of these material properties for 44 metals, alloys, 
mixtures, and compounds. Shock and release data from plate-impact 
experiments for Be, U, Ta, Cu, 1100-0, and 6061-T6 al, with peak 
stresses from 6.4 to 230 GPa, are successfully compared against cal- 
culations. 


2675 (UWThPh—1986-15) Poincare group as the sym- 
metry group of canonical general relativity. Beig, R.; Mur- 
chadha, N. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik; University Coll., Cork (Ireland). Dept. of Electrical 
Engineering). 1986. 48p. NTIS (US Sales Only), PC A03/ 
MF A A01. File Number DE86704095. 

This work reconsiders the formulation, due to Regge and 
Teitelboim, of the phase space approach to General Relativity in 
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the asymptotically flat context, phrasing it in the language of sym- 
plectic geometry. The necessary boundary conditions at spatial in- 
finity are spelled out in detail. Precise meaning is given to the state- 
ment that, as a result of these boundary conditions, the Poincare 
group acts as a symmetry group on the phase space of G.R. This 
situation is compared with the spi-picture of Ashtekar and Hansen, 
where a larger asymptotic symmetry group is obtained. 


2676 (UWThPh—1986-16) Clifford algebras and 
Kaehler-Dirac spinors. Blau, M. (Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik). 1986. 101p. NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86704096. 

A review paper on Clifford algebra, Kaehler-Atiyah algebra 
and algebraic spinors. (G.Q.). 


2677 (UWThPh—1986-18) Consequences of the Schroe- 
dinger equation for atomic and molecular physics. Thirring, 
W.E. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik). 1986. 24p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704087. 

The non-relativistic Schroedinger equation for a system of 
nuclei and electrons is considered and general properties of Hamil- 
tonian H are treated and commented: self-adjontness of H, the spec- 
trum of H, the discrete spectrum, the continuous spectrum, the 
limit of infinite nuclear mass, the limit of infinite nuclear charge. 


2678 (UWThPh—1986-21) Asymptotics and continuity 
properties near infinity of solutions of Schroedinger equation 
in exterior domains. Hoffmann-Ostenhof, M.; Hoffmann-Os- 
tenhof, T.; Swetina, J. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik; Vienna Univ. (Austria). Inst. fuer 
Mathematik; Vienna, Univ. (Austria). Inst. fuer Theore- 
tische Chemie und Strahlenchemie). 1986. 43p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86704088. 

Let (- A + V: - E) psi = 0 in Osub(R) = (x is an element 
of Rsup(n)chemical bond chemical bondxchemical bond > R), psi 
is an element of L?(Qsub(R)), where E < 0 and V = V:(chemical 
bondxchemical bond) + V2(chemical bondxchemical bond) with 
Vi, V2 tending to zero for chemical bondxchemical bond — infinity 
and satisfying suitable regularity assumption. Further let (- A + 
V2(chemical bondxchemical bond) - E) v(chemical bondxchemical 
bond) = 0 for chemical bondxchemical bond > R where v > 0 
and v — 0 for chemical bondxchemical bond — infinity. Previous 
results on the asymptotics on psi/v for n = 2 are here extended to 
the n-dimensional case: It is shown that psi/v (chemical bondxche- 
mical bond x/chemical bondxchemical bond) satisfies certain regu- 
larity properties uniformly for chemical bondxchemical bond — in- 
finity as a map from Ssup(n-1) to R. Furthermore using a certain 
scaling it is shown that the asymptotic behaviour of psi/v can be 
characterized by eigenfunctions of the isotropic (n-1)-dimensional 
harmonic oscillator. 


2679 Period doubling in four-dimensional symplectic 
maps. Mao, J.; Satija, I.I.; Hu, B. (Center for Studies of 
Nonlinear Dynamics, La Jolla Institute, 3252 Holiday 
Court, Suite 208, La Jolla, California 92037). Physical 
Review [Section] A: General Physics; 34: No. 5, 4325- 
4332(Nov 1986). 

A complete period-doubling sequence in four-dimensional 
symplectic maps is determined by following a special bifurcation 
pass in the parameter plane. Stability diagrams for lower periods in 
the parameter plane are shown. Within numerical accuracy, there 
exist certain relations between the scaling exponents of the period- 
doubling sequence. 


2680 Numerical test of the Liouville equation. Holian, 
B.L.; Hoover, W.G. (Los Alamos National Laboratory, 
University of California, Los Alamos, New Mexico 87545). 
Physical Review [Section] A: General Physics; 34: No. 5, 4229- 
4237(Nov 1986). 

Dynamic ensemble theory is tested numerically for an en- 
semble of 1000 classical one-dimensional oscillators obeying canoni- 
cal “Nose-Hoover” dynamics. This dynamics couples each oscilla- 
tor to a canonical heat bath characterized by a temperature and a 
relaxation time. Some initial oscillator conditions correspond to reg- 
ular phase-space orbits of the Kolmogorov-Arnol'd-Moser torus 














type while others generate wider-ranging chaotic trajectories. 
Among the regular oscillator orbits is a set of trajectories resem- 
bling "double bedsprings,” with “quantized” values of the oscillator 
energy and mean-square displacement. The number which indexes 
these orbits corresponds to the number of coils between turning 
points. Despite the existence of this relatively complex mixture of 
regular and chaotic trajectories, the Liouville equation correctly 
describes phase-space flows, in both the steady equilibrium canoni- 
cal-ensemble case as well as in the nonsteady cases which evolve 
from strongly nonequilibrium initial conditions. The source of ap- 
parent irreversibility seen in the nonsteady evolution of the oscilla- 
tor ensemble is identified as a "second-law” attractor, usually char- 
acteristic of large thermodynamic systems. The attractor is that rel- 
atively small but highly probable portion of phase space for which 
observation times exceed recurrence times. 


2681 Entropy evolution as a guide for replacing the 
Liouville equation. Holian, B.L. (Los Alamos National Lab- 
oratory, University of California, Los Alamos, New Mexico 
87545). Physical Review [Section] A: General Physics; 34: No. 
5, 4238-4245(Nov 1986). 

A replacement is proposed for the usual Liouville equation 
for the evolution of the distribution function of a statistical ensem- 
ble of classical, homogeneously thermostatted systems. The correct 
description of the entropy evolution is an essential criterian for 
such a replacement to satisfy, since we show from numerical real- 
izations of a physically realistic model system that the Liouville 
equation is not satisfactory in general. On the other hand, both the 
Liouville equation and the proposed replacement correctly describe 
the evolution of ordinary mechanical observables, such as the 
energy. The particular form of the proposed replacement is shown 
to describe correctly a variety of experimental conditions. 


2682 Toward stable compactifications. Accetta, F.S.; 
Gleiser, M.; Holman, R.; Kolb, E.W. (Chicago Univ., IL, 
USA. Astronomy and Astrophysics Center; Fermi National 
Accelerator Lab., Batavia, IL, USA. Astrophysics Center). 
oa Physics [Section] B; 276: No. 3/4, 501-516(20 Oct 


We show the compactifications of theories with extra dimen- 
sions are unstable if due to monopole configurations of an antisym- 
metric tensor field balanced against one-loop Casimir corrections. 
In the case of ten-dimensional supergravity it is possible, at least for 
a portion of the phase space, to achieve a stable compactification 
without fine-tuning by including the contribution of fermionic con- 
densates to the monopole configurations. 


2683 Many-dimensional expansion of the eden model. 
Friedberg, R. (Department of Physics, Barnard College and 
Columbia University, New York 10027). Annals of Physics 
(New York); 171: No. 2, 321-363(15 Oct 1986). 

The Eden model of cluster growth is studied in two versions 
by expansion in inverse powers of dimension. The mean square dis- 
tance between points is found for large n to be <R?>=a2 In 
n(1+3/2d+30/4d* +536/8d*) in version A, and 2 In n(1+6/ 
2d+65/4d?) in version B, and probably remains logarithmic in n to 
all orders in d, showing that the limits n—o and d—-o do not 
commute. The crossover is located at In n—d. A resummation at In 
n>>d yields an alternating series of terms —In n. (n(d/Inn)/sup 
d//sup /2/)/sup s/ which are certainly large enough to account for 
the compact sphere value —dn/sup 2///sup d/. Exact results are 
given for the Cayley tree and the Bethe lattice. 


2684 Alternative explanations of the Eoetvoes results. 
Fischbach, E.; Sudarsky, D.; Szafer, A.; Talmadge, C.; 
Aronson, S.H. (Department of Physics, Purdue University, 
West Lafayette, Indiana 47907;). Physical Review Letters; 57: 
No. 15, 1959-1959(13 Oct 1986). 

A Comment on the Letter by Chu and Dicke, Phys. Rev. 
Lett. 57, (1986). 


2685 Fractional statistics in 2+1 dimensions through 
the Gaussian model. Murthy, G. (Physics Department, Yale 
University, New Haven, Connecticut 06511). Physical 
Review Letters; 57: No. 15, 1819-1822(13 Oct 1986). 
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The free massless field in 2+1 dimensions is written as an 
“integral” over free massless fields in 1+1 dimensions. Taking the 
operators with fractional dimension in the Gaussian model as a 
springboard we construct operators with fractional statistics in the 
former theory. 


2686 Self-trapping on a dimer: Time-dependent solutions 
of a discrete nonlinear Schroedinger equation. Kenkre, V.M.; 
Campbell, D.K. (Department of Physics and Astronomy, 
University of New Mexico, Albuquerque, New Mexico 
87131). Physical Review [Section] B: Condensed Matter; 34: 
No. 7, 4959-4961(1 Oct 1986). 

From the discrete nonlinear Schroedinger equation describ- 
ing transport on a dimer we derive and solve a closed nonlinear 
equation for the site-occupation probability difference. Our results, 
which are directly relevant to specific experiments such as neutron 
scattering in physically realizable dimers, exhibit a transition from 
free” to “self-trapped” behavior and illustrate features expected in 
extended systems, including soliton/polaron bandwidth reduction 
and the dependence of energy-transfer efficiency on initial condi- 
tions. 


2687 Scattering matrix for randomly oriented particles. 
Singham, M.K.; Singham, S.B.; Salzman, G.C. (Medium 
pres Physics and Theoretical Divisions, Los Alamos Na- 

Laboratory, Los Alamos,New Mexico 87545). Journal 
of Chemical Physics; 85: No. 7, 3807-3815(1 Oct 1986). 

An efficient numerical method is derived for evaluation of 
the scattering properties of randomly distributed particles described 
by the coupled dipole approximation. An exact analytic average for 
these properties is also derived. All elements of the scattering 
matrix for a collection of randomly oriented particles can be ob- 
tained by either method. The results are applicable to model calcu- 
lations of the scattering matrix for realistic particles. The analytic 
average also allows qualitative interpretation of the dependence of 
the matrix elements on dipolar interactions. 


2688 Eigenfunctions of the small oscillations about the 
double-sine-Gordon kink. Sodano, P.; El-Batanouny, M.; 
Willis, C.R. (Center for Theoretical Physics, Laboratory for 
Nuclear Science and Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). 
Physical Review [Section] B: Cuntaned Matter; 34: No. 7, 
4936-4939(1 Oct 1986). 

We investigate the spectrum of the small oscillations about 
the 42 double-sine-Gordon (DSG) kink. Our method makes use of 
the supersymmetry which naturally arises in any one-dimensional 
Schroedinger equation for which the ground-state wave function is 
exactly known. We provide for what we believe to be the first time 
analytical expressions for the unnormalized eigenfunctions of the in- 
ternal and continuum modes. Our result improves previous numeri- 
cal investigations. Its relevance for the dynamics and thermody- 
namics of kinks is discussed. 


2689 Phase differential scattering from microspheres. 
Johnston, R.G.; Singham, S.B.; Salzman, G.C. (Los Alamos 
National Laboratory, Experimental Pathology Group, Life 
Sciences Division, Los Alamos, New Mexico 87545). Ap- 
plied Optics; 25: No. 19, 3566-3572(1 Oct 1986). 

Differential phase measurements on scattered light are possi- 
ble using the two-frequency Zeeman effect laser. We refer to such 
measurements as phase differential scattering (PDS) in contrast to 
conventional intensity differential scattering measurements. PDS 
has certain significant experimental advantages for light scattering 
studies, most notably its simplicity. We find good agreement be- 
tween experiment and theory for PDS from aqueous suspensions of 
polystyrene microspheres. The data show a strong dependence on 
concentration when the microspheres are larger than dipoles. 


Supersymmetry in quantum mechanics, Haymaker, 

RY W.; Rau, A.R.P. (Department of Physics and Astronomy, 
Louisiana State University, Baton Rouge, Louisiana 70803). 
American Journal of Physics; 54: No. 10, 928-936(Oct 1986). 
We give some illustrations and interpretations of supersym- 

metry in quantum mechanics in simple models. We show that the 
value of 2 for the g factor of the electron expresses the presence of 
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supersymmetry in the Hamiltonian for an electron in a uniform 
magnetic field. The problem is considered both in the Schroedinger 
and Dirac formulations. We also show that the radial Coulomb 
problem with orbital angular momentum 1, nuclear charge Z, and 
principal quantum number n, is supersymmetrically linked to the 
similar problem with charge Z(1-1/n) and quantum number n-1. 
Thereby the dependence of Coulomb energies only on the combina- 
tion Z/n is seen as a manifestation of the supersymmetry in the 
radial Coulomb problem. Other examples of supersymmetry we 
consider are the Morse potential, the three-dimensional isotropic os- 
cillator, the states of the helium atom and those of the hydrogen 
atom in an extremely strong magnetic field. 


2691 Aplanatic grazing incidence diffraction grating: a 
new optical element. Hettrick, M.C. (Lawrence Batbaley 
Laboratory, Center for X-Ray Optics, Berkeley, California 
94720). Applied Optics; 25: No. 18, 3269-3282(15 Sep 1986). 
Contract AC03-76SF00098. 

We present the theory of a grazing incidence reflection grat- 
ing capable of imaging at submicron resolution. The optic is me- 
chanically ruled on a spherical or cylindrical surface with varied 
groove spacings, delivering diffraction-limited response and a wide 
field of view at a selected wavelength. Geometrical aberrations are 
calculated on the basis of Fermat's principle, revealing significant 
improvements over a grazing incidence mirror. Aplanatic and 
quasi-aplanatic versions of the grating have applications in both im- 
aging and scanning microscopes, microprobes, collimators, and tele- 
scopes. A 2-D crossed system of such gratings, similar to the graz- 
ing incidence mirror geometry of Kirkpatrick and Baez, could po- 
tentially provide spatial resolutions of —200 A. 


2692 Universal transition between Hamiltonian and dis- 
sipative chaos. Chen, C.; Gyoergyi, G.; Schmidt, G. (De- 
partment of Physics and Engineering Physics, Stevens Insti- 
tute of Technology, Hoboken, New Jersey 07030). Physical 
ie [Section] A: General Physics; 34: No. 3, 2568-2570(Sep 

The inverse bifurcation sequence in one-dimensional maps is 
modified in two-dimensional ones in a universal way. Two-piece, 
four-piece, etc., strange attractors are eliminated one by one as the 
Jacobian approaches one. Renormalization theory around the Ha- 
miltonian T/sup */ leads to universal behavior including universal 
strange attractors. 


2693 Constant-pressure equations of motion. Hoover, 
W.G. (Department of Applied Science, University of Cali- 
fornia at Davis, Livermore, California 94550; Lawrence 
Livermore National Laboratory, University of California, 
P.O. Box 808, Livermore, California 94550). Physical Review 
[Section] A: General Physics; 34: No. 3, 2499-2500(Sep 1986). 

Some of the differences among several alternative formula- 
tions of constant-pressure molecular dynamics are described. The 
formulations all agree in the large-system limit, but differ for small 
systems. 


2694 WKB method, SUSY quantum mechanics and the 
index theorem. Manes, J.; Zumino, B. (Lawrence Berkeley 
Lab., CA, USA; California Univ., Berkeley, USA. Dept. of 
Physics). ‘Nuclear Physics B, Field Theory Statistical Systems; 
270: No. 4, 651-686(25 Aug 1986). Contract AC03- 
76SF00098. 

A WKB expression for the kernel valid quantum mechanical 
systems with bosonic and fermionic degrees of freedom is present- 
ed. This expression is used to compute the index for the twisted 
spin complex. 


2695 Determination of the wave field from scattering 
data. Rose, J.H.; Cheney, M.; DeFacio, B. (Ames Laborato- 
ry, US. Department of Energy, Iowa State University, 
Ames, Iowa 50011). Physical Review Letters; 57: No. 7, 783- 
786(18 Aug 1986). Contract W-7405-ENG-82. 

A recent exact multidimensional inverse-scattering method, 
developed for Schroumldinger’s equation, establishes a linear inte- 
gral equation which determines the wave field at all space-time 
points from the scattering data. We present a new derivation of this 








integral equation which depends only on very general features of 
the scattering process such as causality, linearity, and the far-field 
decay of the wave field. Consequently, this integral equation is 
shown to hold for a wide class of wave equations (including, for 
example, the acoustic wave equation). 


Fractal dimension of cantori. Li, W.; Bak, P. 
(Brookhaven National Laboratory, Upton, New York 11973 
and Columbia University, New York, New York 10027). 
Physical Review Letters; 57: No. 6, 655-658(11 Aug 1986). 
Contract AC02-76CH00016. 

At a critical point the golden-mean Kolmogorov-Arnol'd- 
Moser trajectory of Chirikov’s standard map breaks up into a frac- 
tal orbit called a cantorus. The transition describes a pinning of the 
incommensurate phase of the Frenkel-Kontorowa model. We find 
that the fractal dimension of the cantorus is D-italic = 0 and that 
the transition from the Kolmogorov-Arnol'd-Moser trajectory with 
dimension D-italic = 1 to the cantorus is governed by an exponent 
v = 0.98. . . and a universal scaling function. It is argued that the 
exponent is equal to that of the Lyapunov exponent. 


2697 Compact and non-compact gauged supergravity 
theories in five dimensions. Guenaydin, M.; Romans, L.J.; 
Warner, N.P. (California Univ., Livermore, USA. Law- 
rence Livermore Lab.; Lawrence Berkeley Lab., CA, USA; 
California Inst. of Tech., Pasadena, USA). Nuclear Physics 
[Section] B; 272: No. 3/4, 598-646(4 Aug 1986). Contract 
AC03-81ER40050;W-7405-ENG-48. 

We give a detailed construction of gauged N=8 supergra- 
vity theories in five dimensions with Yang-Mills gauge groups 
SO(p,6-p) (p=0,1,2,3), physical global symmetry SU(1,1), and local 
composite symmetry USp(8). The scalar potentials are studied and 
several critical points are found for the SO(6) and SO(3,3) theories. 
Those of the SO(6) theory are related to compactifications of the 
chiral N=2 theory in ten dimensions. We discuss truncations of the 
SO(6) theory and give an independent discussion of the relevant 
N=2,4,6 and 8 anti-de Sitter supermultiplets. 


2698 Variance of the range of a rendom walk. Torney, 
D.C. (Theoretical Biology and Biophysics, Theoretical Di- 
vision, Los Alamos National Laboratory, Group T-10, Mail 
Stop K710, Los Alamos, New Mexico 87545 USA). Journal 
of Statistical Physics; 44: No. 1, 49-66(Jul 1986). 

T/sub n/, the expectation of the square of the number of dis- 
tinct sites occupied by a random walk in steps 1 through n, is ob- 
tained from its relation to the dual first occupancy probability F/ 
sub i//sub j/(x,x’), and the latter quantity is obtained from a recur- 
sion with the first occupancy probability F/sub k/(x”). The vari- 
ance V/sub n/ of the number of distinct sites occupied is calculated 
directly from T/sub n/; the procedure is illustrated by the calcula- 
tion of V/sub n/ (4096=n) and the derivation of asymptotic expan- 
sions for V/sub n/ for a particular random walk in dimensions 1 
through 3. 
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ALSO TO CITATION(S) 2312, 2318, 2589, 2595, 2597, 2598, 2599, 
2601, 2602, 2604, 2607, 2608, 2609, 2610, 2616, 2617, 2626, 2627, 2628, 2632, 
2664, 2665, 2668, 2670, 2671, 2672, 2678, 3240, 3244, 3245, 3253, 3256 


2699 (DOE/ER/13121—6) Nonlinear resonance. Final 
report, August 1, 1983-July 31, 1986. (Washington Univ., Se- 
attle (USA). Dept. of Applied Mathematics). 1986. Contract 
AT06-83ER 13121. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000752. 


Research is concerned with applied mathematics, especially 
mathematical physics. Research related to resonant wave interac- 
tions, adiabatic invariants which survive resonance passage, the dy- 
namics of a free-electron laser with variable parameter wiggler, and 
a survey of techniques and results for nonlinear oscillatory systems 
with slowly varying coefficients is summarized. (DWL) 





2700 (DOE/ER/13147—2-Pt.1) Perturbation and char- 


acterization of nonlinear processes. Progress report, Decem- 
ber 1, 1985-November 30, 1986. Swinney, H.L.; Swift, J. 
(Texas Univ., Austin (USA). Dept. of Physics). 1986. 
Contract AS05-84ER 13147. 6p. NTIS, PC Ai A01; 
GPO Dep. File Number DE87000761. 

Research is concerned with Farey trees and triangles, uni- 
versality and multiplicity beyond period doubling, mutual informa- 
tion and other dynamical invariants, and hexagons in Rayleigh- 
Benard convection. A list of publications and invited talks is includ- 
ed. (DWL) 


2701 (iC—85/128) New set of symmetries of the inte- 
grable equations, Lie algebra and non-isospectral evolution 
equations-II: (AKNS system). Li Yishen; Zhu Guocheng. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1985. 20p. NTIS (US Sales Only), PC A02/ 
MF A001. File Number DE86704136. 

In Li Yishen and Zhu Guocheng (1985) we defined directly 
the new set of symmetries for KdV equations and proved that they 
constructed a Lie algebra with the “old” symmetries. We also 
pointed out the relation between new symmetries and non-isospec- 
tral evolution equations. In this paper, we show the same results for 
AKNS system and discuss the NLS equations, MKdV equations, S- 
G equations and Sinh-G equations in the reduced problem. For the 
latter three equations we obtain more symmetries than in Chen, Lee 
and Lin. 5 refs. 


2702 (iC—85/237) Fuzzy modules over fuzzy rings. 
Nanda, S. (International Centre for Theoretical oe ged 
Trieste (Italy)). Nov 1985. 6p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86704067. 

In this note the concept of a fuzzy module over a fuzzy ring 
is introduced and discussed. 6 refs. 


2703 (iC—85/307) Symmetries and a hierarchy of gen- 
eral KdV equation. Tian Chou. (International Centre for 
Theoretical Physics, Trieste (Italy)). Dec 1985. 12p. NTIS 
(US Sales Only), PC A02/MF A0Ol. File Number 
DE86704141. 

Two groups (old and new) of symmetries and their Lie alge- 
bra property of KdV equation and cylindrical KdV equation are 
unified and extended to the general KdV equation. 11 refs. 


2704 (INIS-SU—343, pp 512-516) Generating invariants 
for Wigner coefficients of SU(3) and polynomial S(U(2) x 
U(2) x U(2)) bases of SU(6) group. Karasev, V.P.; Shchelok, 
N.P. (AN SSSR, Moscow. Fizicheskij Inst.). 1983. (In Rus- 
os mg (Us B... Only), PC A24/MF AOl. File 


um E87780016. (CONF-821154— 
Vol.2290M87780016). 
From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 
A procedure of generating invariants for the 


Wigner coefficients (WC) of rank three SU(3) is suggested, that is 
important from the view point of creating a body of mathematics 
for SU(3), being analogous to a theory of angular momenta for 
SU(2). The procedure of generating invariant construction is based 
on interaction between the ing reductions of generating 
invariants for WC of the SU(3) group of rank three and the vectors 
satisfying the group SU(6) is contained S(U(2) x U(2) x U(2)) chain 
of the noncanonical basis of irreducible representations of SU(6) 
group. 


(INIS-SU—343) Group theoretical 

physics, Vol. 2. Proceedings of the International seminar. 
(AN SSSR, Moscow. Fizicheskij Inst.; AN SSSR, Novosi- 
birsk. Inst. Yadernoj Fiziki). 1983. 561p. (In Russian). 
(CONF-821154—Vol. ), NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE87780016. 

From Group theoretical methods in physics seminar; 
Moscow, USSR (24 Nov 1982). 

Separate abstracts were prepared for individual papers in 
these proceedings. 
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2706 (LBL—22086) Numerical study of 
bulence in the self-induction 

(Lawrence Berkeley Lab., CA (USA)). Aug 1986. Contract 
AC03-76SF00098. 130p. NTIS, PC A07/M A0l; 1; GPO 
Dep. File Number DE87000926. 

A numerical method is presented that determines the evolu- 
tion of a superfluid vortex, and it is used to calculate some proper- 
ties of turbulent superfluid vortex systems. A stable finite difference 
method is derived for solving the self-induction equation in vortex 
dynamics. The self-induction equation is equivalent to a non-linear 

Schroedinger equation. A numerical method is designed that pre- 
serves some of the invariants of the Schroedinger equations; this 
leads to stability. The method is written in terms of the tangent 
field of the vortex lines. It is shown that the approximate solutions 
exist for all times and for all initial conditions. This is the first 
stable numerical method for solving the self-induction equation. A 
new exact self-similar solution of the self-induction equation is 
found and this solution is used along with the previously known so- 
liton solutions to validate the method. The method is second order 
accurate in space and time. The equations which govern the evolu- 
tion of a superfluid vortex are viewed as a perturbation of the self- 
induction equation and a method is developed for determining the 
evolution of a superfluid vortex. The reconnection ansatz of 
Schwarz is incorporated into the method. The method is validated 
by comparison with known exact solutions and by a careful conver- 
gence check for cases where the exact solution is not known. If the 
spatial step in the approximaticn is chosen too large the approxi- 
mate solutions became inaccurate. Following the work of Schwarz 
experiments on vortex systems are performed to find the line length 
density of a turbulent superfluid. The turbulence produced is not 
homogeneous, and line length densities and critical properties dis- 
agree with earlier results. 45 refs., 42 figs., 3 tabs. 


superfluid tur- 
Buttke, T.F. 


Discrepancies in accidental-coincidence correc- 
oa DeVolpi, A. (Reactor Analysis and er Division, 
Building 208, Argonne National Laboratory, ——_ Tlli- 
nois 60439). Review of Scientific Instruments; No. 12, 
3136-3138(Dec 1986). 

A new and improved correction for accidental coincidences 
pines ee ar cela metatarsal 
tions are provided. The differences between the new expression and 
the frequently used older formulations indicate possible systemati- 
cally significant discrepancies in some reported experiments, for ex- 
ample, absolute determinations of the neutron yield in fission v 
(#*2Cf) and in time-of-flight spectrum measurements. 
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pg ty CITATION(S) 1107, 1108, 1413, 2145, 2163, 2232, 2939, 
2955, 3021, 3022, 3025, 3139, 3140, 3154, 3155, 3156, 3161, 3162, 3163, 3172, 
3173, 3174, 3174, 3174, 3286 


(AAEC/E—602) AAEC rotamak experiment de- 
<aiatitn eal results at low input power. Dur- 
— G.; Hogg, G.R.; Tendys, J. (Australian Atomic 

ion Research Establishment, Lucas 
Hele ts). Dec 1984. 34p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86703891. 

A description is given of the initial experiments on a rotamak 
device operating with 10 kW input power at a frequency of 1.85 
MHz. The experimental apparatus and the diagnostic systems are 
also described. The matching of the radiofrequency power sources 
to the drive coils is discussed and details are given of the results 
from discharges in hydrogen, deuterium, helium and argon. The 
plasma/magnetic field configuration appears to be stable although, 
under certain conditions, fluctuations of the magnetic field structure 
have been observed. 


2709 pe ty iin Numerical computations of 


transport coefficients nonsymmetric plasmas. Hirshman, 
S.P.; Shaing, K.C.; Beasley, C.O. Jr.; Crume, E.C.; Van Rij, 
Wi. (Oak Ridge National Lab., TN (USA)). Nov 1985. 
Contract AC05-840R21400. 22p. "NTIS, PC A02/MF 

1; GPO Dep. File Number DE87000374. 
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From Meeting of the Plasma Physics Division of the Ameri- 

can Se Society; San Diego, CA, USA (4 Nov 1985). 
linearized drift kinetic equation is solved numerically to 

denise ditamaeitdammaamin ddadmin amie 
plasma confinement geometry. Local transport coefficients relating 
the cross-field fluxes to the thermodynamic forces are computed as 
continuous functions of the collision frequency. In particular, in the 
low-collision-frequency regime (v < w/sub b/), the transport re- 
sulting from the nonconservation of the longitudinal adiabatic in- 
variant J (due to particle transitions from helically trapped to toroi- 
dally trapped) is obtained. The boundary layer in velocity space re- 
ee ee a ee ee 
using a Legendre polynomial representation for the pitch angle de- 
oahinane-of the dhuieten Taiaten Magnetic coordinates are 
used so that finite-beta effects are included. The disparity in the 
time scales between collisionless particle orbits and collisional dy- 
namics is treated efficiently to obtain steady-state fluxes and viscosi- 
ty coefficients. This yields significant improvements in the precision 
and computational effort in comparison with Monte Carlo methods. 
The effect of a radial electric field in the v < w/sub D/ regime is 
studied. Applications to Advanced Transition Facility (ATF) and 
heliac configurations are given. 


2710 (CONF-861102—14) Nonlinear evolution of cur- 
rent driven instabilities in a reversed field pinch configura- 
tion, Carreras, B.A.; Holmes, J.A.; Diamond, P.H. (Oak 
Ridge National Lab., TN (USA); Texas Univ., Austin 
(USA). Inst. for Fusion Studies). 1986. Contract AC05- 
840R21400. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013260. 
From American Nuclear Society and Atomic Industrial 
Forum joint a Washington, DC, USA (16 Nov 1986). 
Plasmas can in a toroidal configuration using 
hehe arent rape nytt 
rents. In a toroidal configuration, the magnetic field line equations 
constitute a Hamiltonian system with one and one-half degrees of 
freedom. This fact establishes a simple correspondence between a 
toroidal magnetic field and a nonlinear Hamiltonian system. This 
correspondence equates magnetic field lines in real space to orbits 
of the Hamiltonian system in phase space, and the magnetic field 
line arc length to time. For the plasma to be well confined the mag- 
netic field lines should form nested flux surfaces, corresponding to 
constant energy surfaces for the Hamiltonian system. For a magnet- 
ic system invariant under a uniparametric group of transformations, 
such as rotations around the axis of the torus, nested flux surfaces 
exist. That is, the Hamiltonian is integrable. However, in a more 
general case without a symmetry, the existence of flux surfaces is 
not assured. In practice, the symmetry of a magnetic configuration 
may be broken by the intrinsic character of the configuration (no 
symmetry in the coil system) or by the dynamical behavior of the 
system manifested in the appearance of a symmetry-breaking insta- 
bility. The purpose of this paper is to investigate the latter situation. 


2711 en ce 1, pp 12, Paper 7) Lower 
hybrid heating in stellarators. Grekov, D.; ‘Dyakov, V V. 1986. 
NTIS, PC A08. File Number DE86014482. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic plasma equilibrium and stability of stellarators; 
Oak — TN, USA (23 Jun 1986). 

e equations describing lower hybrid heating in stellarators 
are outlined. A series of diagrams showing the results of the appli- 
cation to these equations is shown. 


2712 (CONF-8606179—Vol.2, pp 18, Paper 8) Numeri- 
cal of stellarator neoclassical transport coeffi- 
cients using Drift Kinetic Equation Solver. Beasley, C.O. Jr.; 


Crume, E.C.; Hirshman, S.P.; Shaing, K.C.; van Rij, wie 
1986. NTIS, PC Al12/MF A01. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

A method of calculating neoclassical transport coefficients 
for stellarators is presented and some sample results shown. The 
method is based on the Drift Kinetic Equation Solver which has 
the advantages of allowing a wide variety cf realistic B’s and need- 
ing no bounce average. Applications of this type of calculation are 





70 FUSION ENERGY 
7001 Plasma Research 


the investigation of analytic theory for stellarators and the calcula- 
tion of diffusion coefficients for ATF-II and STX. It may be ex- 
tended to include collisionless detrappling effects. 


2713 (CONF-8606179—Vol.2, pp 11, Paper 9) Hybrid - 
Monte Carlo numerical study of helical ripple transport at 
low collision frequency in stellarators. Beidler, C.D.; Hit- 
chon, W.N.G. (Univ. of Wisconsin, Madison). 1986. NTIS, 
PC Ai2/MF A0O1. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

Analytical theories .which examine low collision frequencies 
are forced to make simplifying assumptions to make the problem 
tractable and Monte Carlo representations which employ guiding 
center equations are to slow to use in the collisional regime of in- 
terest. This talk reports results obtained from a hybrid Monte 
Carlo-bounce averaged/guiding center simulation of the trajectories 
of helically trapped particles. 


2714 (CONF-8606179—Vol.2, pp 17, Paper 10) ICR 
heating in stellarators. Batchelon, D. 1986. NTIS, PC A12/ 
MF AO1. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

Several theoretical issues of particular interest to ICR heat- 
ing in stellarators and some applications of ICR heating to ATF are 
outlined. Following this an overview of ORNL’s ICR heating work 
is given. Topics discussed are: 1-D and 2-D plasma modelling, 
Fokker-Planck studies, ray tracing work and studies of breakdown 
and plasma formation using ICR heating waves. 


2715 (CONF-8606179—Vol.2, pp 21, Paper 11) Second 
harmonic ECH breakdown in stellarators. Carter, M. 1986. 
NTIS, PC A12/MF A01. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

For high beta experimeats in ATF the microwaves will be 
resonant at the second harmonic. This presents interesting nonlinear 
physics problems in second harmonic interactions. In particular 
nonlinear interactions cause electron energy excursions. In order to 
understand breakdown nonlinear orbits must be considered. Elec- 
tron population growth rates may be estimated by using fission 
criticality models or biological population models. Sample results 
are shown for breakdown in Heliotron-E and ATF. 


2716 (CONF-8606179—Vol.2, pp 33, Paper 12) Ion cy- 
clotron heating in stellarator geometry: full wave calculations. 
Jaeger, E.F. 1986. NTIS, PC A12/MF AO1. File Number 
DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

Full-wave calculations of ion cyclotron heating in stellarator 
geometry are presented under two sets of model assumptions. For a 
2-D cold plasma model results show that: a saddle point in the tor- 
satron magnetic field amplitude causes multiple cyclotron and 
hybrid resonance layers, the topology of which change with fre- 
quency and magnetic field; power absorption tends to occur in 
bands along the flux surfaces where they intersect resonance layers, 
not at the resonance layers themselves (Hellsten and Tennfors); 
direct energy absorption at the fundamental ion cyclotron frequen- 
cy is observed but only near the plasma edge; and details of the 
power deposition profiles depend on the collision model assumed. 
For a 1-D warm plasma model: the complete sixth order wave 
equation can be solved as a two point boundary value problem 
using finite differences; strongly evanescent Bernstein waves in the 
low field regions do not grow exponentially as in shooting meth- 
ods; strong variations in the absorption and in the structure of the 
wave electric fields occur as the resonance topology is varied; an 
approximate second order differential equation derived from local 
dispersion theory can give a good approximation to the solution of 
the full sixth order system; and this approximate second order dif- 
ferential equation is extendable to 2-D. 
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2717 (DOE/ER/52127—7) CTR plasma _ engineering 
studies. Annual progress report, 1 December 1985-30 Novem- 
ber 1986. Miley, G.H. (Illinois Univ., Urbana (USA). Fusion 
Studies Lab.). 1986. Contract FG02-86ER52127. 67p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87000868. 

The work described in this annual progress report covers a 
variety of topics ranging from alpha instabilities and current drive 
techniques to radiation heating of the first wall in a fusion device. 
Section II discusses work carried out on alpha instabilities, includ- 
ing comments on problems anticipated in the proposed compact ig- 
nition experiment and also recent studies of effects in tandem mir- 
rors. Sections III and IV describe our recent efforts on RFP model- 
ling. This includes a detailed study of oscillating field current drive 
(F-©) pumping and also parametric studies of ignition requirements. 
Section V presents a report of our application of control theory 
techniques to the stabilization of an elongated tokamak (ET) using 
feedback control of the plasma elongation. Section VI discusses our 
most recent study of the first-wall thermal response to plasma 
energy deposition while Section VII reviews our continuing study 
of techniques to radiation harden a wall detector for measuring 
alpha distributions in a burning plasma. 


2718 (DOE/ET/51013—187) Runaway electron distri- 
butions and their stability with respect to the anomalous 
Doppler resonance. Fuchs, V.; Shoucri, M.; Teichmann, J.; 
Bers, A. (Massachusetts Inst. of Tech., Cambridge (USA). 
Plasma Fusion Center; Institut de Recherche d’Hydro- 
Quebec, Varennes (Canada). Projet Tokamak). Jun 1986. 
Contract AC02-78ET51013. 42p. (PFC/RR—86-16). NTIS, 
PC A03/MF A01; GPO Dep. File Number DE87000629. 

The stability of non-relativistic runaway electron distribu- 
tions with respect to the anomalous Doppler resonance is examined 
in a range of parameters of interest to tokamaks, i.e., for Y identical 
to w/sub pe//0/sub ce/ = 2 and for ohmic electric fields € identi- 
cal to E/E/sub c/ = 0.1. Distribution functions are calculated nu- 
merically within a region up to 35 v/sub e/ (thermal velocities) 
using a finite-element 2-D Fokker-Planck code. Alternatively, an 
analytic approximation for the runaway distribution function is 
used, valid beyond the critical velocity v/sub c/ = v/sub e/ (E/sub 
c//E)/sup 1/2/. Stability thresholds in (w, k/sub parallel/) - space 
are then determined. 


2719 (DOE/ET/53001—T4) Application of hybrid nu- 
merical simulation methods to magnetic confinement systems, 
October 1, 1980-September 30, 1981. Morse, R.L. (Arizona 
Univ., Tucson (USA). Dept. of Nuclear Engineering). 
1980. Contract AC02-77ET53001. 15p. NTIS, PC A02 
A01; 1; GPO Dep. File Number DE86016129. 

During the past contract period the work of the Arizona 
group on collisional linear system plasmas and their interaction 
with solid material walls has been concluded. Reports and articles 
are being prepared which record the results that have been ob- 
tained aud would help in extending this work in the future if there 
were a desire to do so. It is proposed that our group's capabilities 
in the area of wall physics and numerical modeling be applied next 
to the study of the timely and important problems of impurity and 
energy removal in diverters. This work will involve a self consist- 
ent phase space treatment of transport processes in plasmas adjacent 
to neutralizer plates. 


2720 (DOE/ET/53017—80) Field-reversing electron and 
ion rings for the confinement and heating of plasmas. Annual 
progress report, October 1, 1985-September 30, 1986. Fleisch- 
mann, H.H. (Cornell Univ., Ithaca, NY ae Oct 1986. 
Contract AC02-76ET53017. 9p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87000831. 

During the present, second period of our contract, the effort 
of our RECE-group was focussed mainly in four areas: (1) the 
design and construction of our new main experimental device, the 
megavolt ion coil experiment (MICE, aimed at generating 1-MeV 
ion rings) was continued. The device construction was completed 
and injection experiments recently have started using a half-cusp ar- 
rangement. (2) Using our smaller MERGE device (500 keV elec- 
trons, cusp injection), we investigated as expected the precessional 
stabilization of strong electron rings by a resistive wall. As expect- 
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ed, the experiments are completed. The results show excellent 
agreement with the basic theoretical expectations of our earlier ana- 
lytic calculations and also with a more detailed computer code re- 
cently compiled. (3) Also, our MERGE device was completed as 
expected; experiments showed successful generation of electron and 
plasma rings; first experiments on the merging of these rings show a 
rapid attraction between the rings, which is to be properly slowed 
down by the introduction of a resistive wall. (4) Our pilot model 
calculations on mixed-CT configurations were nearly completed; in- 
cluding a survey of relevant plasma ring equilibria with a strong 
large-orbit particle components. Rough stability limits were ob- 
tained by studying the magnetic interaction between the two com- 
ponents. 


2721 (DOE/ET/53088—248) Solution of hot particle 
ballooning mode integral equation in tokamaks. Stotler, D.P.; 
Berk, H.L. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). Aug 1986. Contract FG05-80ET53088. 47p. 
(IFSR—248). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87000101. 

The solution for the stability of ballooning mode equations in 
tokamaks with hot particles is presented. The system of equations 
requires solving a combined set of differential and integral equa- 
tions accounting for the detailed hot particle orbits. Special tech- 
niques are developed to describe the equilibrium, the linear set of 
matrix equations and the boundary conditions. A modified WKB 
technique is developed to treat the boundary conditions. A detailed 
discussion is given of how boundary conditions are determined. We 
rigorously show why, in some cases, the eigenfunction may be ex- 
ponentially growing with an outgoing group velocity. Sample re- 
sults are presented. 


2722 (GA-A—18590) Drift wave models of tokamak 
confinement. Waltz, R.E.; Dominguez, R.R.; Wong, S.K.; 
Diamond, P.H.; Lee, G.S.; Hahm, T.S.; Mattor, N. (GA 
Technologies, Inc., San Diego, CA (USA); Texas Univ., 
Austin (USA). Inst. for Fusion Studies). 1986. Contract 
ACO03-84ER53158;FG05-80ET53088. 14p. (CONF-861106—- 
1). NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE870001 16. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov 1986). 

Drift wave models are used to explain the observed tokamak 
confinement scaling with density, power, size, and magnetic field. 
Some additional edge mechanism is required to obtain the observed 
scaling with safety factor and account for H-mode transitions. 


2723 (IAE—4127/7) Diagnostic complex for laser reso- 
nance fluorescence studies on the TO-2 tokamak. Vukolov, 
K.Yu.; Shvindt, N.N.; Berik, E.B. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1985. 4p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86703895. 

This paper of mainly methodological character is devoted to 
the first experiments on plasma diagnostics by a laser resonance flu- 
orescence (LRF) method which were performed at a TO-2 race 
track tokamak with two toroidal divertors. These experiments are 
the initial stage of the LRF method preparation within the frame- 
work of diagnostic T-15 tokamak program. The purpose of the 
paper is the assimilation of the EhLIS-FP-110 specialized laser 
complex and the LRE method under conditions of operating facili- 
ty. The complex consists of a high-automated laser based on VL-10 
dyes excited with pulsed radiation of the EhLI-5 powerful exci- 
meric sputter-ion laser. The iron atom density in the diverterless 
regime at plasma filament boundary nsub(FeI)=2 x 10sup(6) cm™* 
was measured. The iron concentration value obtained should be 
considered - a lower level of method sensitivity under conditions of 
signal/noise ratio close to unity for noise determined with plasma 
radiation oscillations in the presence of a strong background of 
light impurity radiation. 8 refs.; 1 fig. 


2724 (IAE—4161/6) Dynamics of high-temperature 
region of z-pinch plasma. Vikhrev, V.V.; Ivanov, V.V. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1985. 12p. din 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86703894. 
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Numerical analysis of a high-temperature z-pinch region at 
high parameters of plasma confinement is given in the paper. It is 
shown that during plasma formation in sausage-type instability of z- 
pinch with the temperature higher than 5 keV and ntay > 10'* 
sxcm™* propagation of the high-temperature region along the pinch 
occurs due to thermonuclear heat release in the pinch plasma. The 
conditions necessary for this are reached in D-T mixture at currents 
in z-pinch 10-30 MA. 9 refs.; 5 figs. 


2725 (IAEA-CN—47/D-V-8) Energy confinement and 
nonlinear tearing mode dynamics in a high current reversed 
field pinch. An, Z.G.; Diamond, P.H.; Hahm, T.S.; Lee, 
G.S.; Scott, B.D.; Carreras, B.A.; Holmes, J.A.; Garcia, L.; 
Lynch, V.E. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies; Oak Ridge National Lab., TN (USA)). 1986. Con- 
tract AC05-840R21400. 10p. (CONF-861106—5). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87000404. 
From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov 1986). 
Energy confinement and nonlinear tearing mode dynamics in 
RFP plasmas are discussed. The observed broadening of the m = 1 
mode spectrum and the role of m = 1 interaction with the m = 0 
mode in this process are examined. Magnetic fluctuation levels are 
found to be insensitive to resistivity. Developments in the theory of 
resistive pressure gradient driven turbulence are reported, and ion 
temperature gradient driven modes are identified as a possible loss 
mechanism at higher current. Pellet injection is proposed as a 
means for improving energy confinement in RFP plasmas. 


2726 (IAEA-TECDOC—369, pp 21-58) Review of the 
Los Alamos FRX-C experiment. Siemon, R.E.; Armstrong, 
W.T.; Bartsch, R.R. (Los Alamos National Lab., NM, 
USA). May 1986. NTIS (US Sales Only), PC A10/MF AOl. 
File Number DE86704169. (CONF-8503137—). 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

The FRX-C device is a large field-reversed theta pinch ex- 
periment, with linear dimensions twice those of its FRX-A and 
FRX-B predecessors. It is used to form field-reversed configura- 
tions (FRCs), which are high-beta, highly prolate compact toroids. 
FRX-C has demonstrated an R? scaling for particle confinement in 
FRCs, indicating particles are lost by diffusive processes. Particle 
losses were also observed to dominate the energy balance. FRC 
lifetimes exceeding 300 ys were observed when weak quadrupole 
fields were applied to stabilize the n=2 rotational mode. Detailed 
studies of the FRC equilibrium were performed using multi-chord 
and holographic interferometry. Measurements of electron tempera- 
ture by Thomson scattering showed a flat profile and substantial 
losses through the electron channel. The loss rate of the internal 
poloidal flux of the FRC was observed to be anomalous and to 
scale less strongly with temperature than predicted from classical 
resistivity. Following a modification to the device, FRCs were 
translated from the theta-pinch coil into a de solenoid and metallic 
vacuum chamber. The translation process was observed to be in 
reasonable agreement with adiabatic theory. FRCs were translated 
and trapped in a dc solenoid without active auxiliary coils. Meas- 
urements of the radiated power from translating FRCs indicated 
that radiation is a small component in the power balance and thus it 
appears that electron thermal conduction is more important. The 
particle confinement of an FRC is expected to improve as s-bar, 
which measures the number of local ion gyroradii between the field 
null and the separatrix, increases. However, a regime of increased 
susceptibility to MHD modes, notably the internal tilt, has recently 
been predicted to have a threshold in s-bar of three to four. A 
three-stage experiment has been proposed which is predicted to 
reach s-bar of about 7. 73 refs, 26 figs, 7 tabs. (Abstract Truncated) 


2727 (IAEA-TECDOC—369, pp _ 189-202) Recent 
progress of S-1 experiments. Janos, A.; Ellis, R. Jr.; Hart, G. 
(Princeton Univ., NJ, USA. Plasma Physics Lab.). May 
1986. NTIS (US Sales Only), PC Al0/MF AOI. File 
Number DE86704169. (CONF-8503137—). 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

The S-1 device inductively forms a spheromak with a major 
radius of 50-60 cm, minor radius of 35-50 cm, and toroidal plasma 
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current from 200-350 kA. The recent installation of passive Figure- 
8 stabilization coils has made great improvements in MHD stability 
and plasma parameters. Measured peak electron temperatures range 
from 40 eV to 110 eV. The average electron temperature has risen 
to 70+ eV with nsub(e) approx. = 5 x 10’%cm~° in the high cur- 
rent discharges. Initial studies of Tsub(e) scaling indicate the elec- 
tron temperature increases with plasma current 
(Tsub(e)alsup(1+ca)), consistent with the RFP scaling. Parametric 
studies of recent operation is presented. Plasma relaxation, as evi- 
denced by magnetic flux conversion between the poloidal and to- 
roidal field, allows the speromak plasma to assume during forma- 
tion a Taylor minimum-energy state characterized by a constant I/ 
PHI value independent of initial conditions. (I is toroidal plasma 
current and PHI is toroidal magnetic flux in the plasma). Study of 
the magnetic field fluctuations during formation shows the exist- 
ence of coherent toroidal modes of low n-number. These modes are 
shown to be important for flux conversion. The relation of these 
modes to the evolution of the q(PSI) profile suggests they are due 
to resistive MHD instabilities. 10 refs, 8 figs. 


2728 (INIS-mf—10488) [Hydromagnetic waves and RF 
heating in TORUS tokamak]. Annual progress report 1985. 
(Sydney Univ. (Australia). Dept. of Plasma Physics). 1985. 
58p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86703892. 

The experimental research program has two major themes - 
the study of hydromagnetic waves and RF heating using the 
TORTUS tokamak and the development of diagnostic techniques. 
Some highlights during 1985 were: the completion of an experiment 
which shows that antennas used in Alfven wave heating should not 
have current elements parallel to the magnetic field and that they 
should be operated at frequencies well below the ion cyclotron fre- 
quency - otherwise, the antenna directly excites unwanted Alfven 
waves in the edge plasma; the use of the scanning submillimetre 
laser inteferometer to determine the radial profile of the electron 
density in TORTUS; and the completion of the experimental obser- 
vation of laser induced fluorescence using the SUPPER II plasma. 


2729 (INIS-SU—360, pp 28-33) Kinetic multi-level de- 
scription of H- and He-like ions in a stationary laser corona 
for limitation of heat transfer. Ragozin, E.N. 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87780018. 

Kratkie Soobshcheniya po Fizike.; (no.1). 

In Experimental and theoretical physics. Vol. 1. Collection. 

The investigation of ionic composition and the population of 
the excited states of multicharged ions in the laser-produced plasma 
is of great interest from the point of view of creating the inverse 
population in the energy-level transitions in the far ultraviolet radi- 
ation spectral region, as well as for determining the efficiency of 
transformation of laser radiation into multicharged ion radiation, 
meaning the use of line emission for resonace optical pumping. The 
self-coordinated method for calculating atomic kinetics and hydro- 
dynamics of a stationary laser corona for strong limitation of heat 
transfer is suggested. The conclusion is made concerning the limita- 
tion of maximum heat flux at the level of 2-3% from the molecular 
limit. Ionization kinetics and carbon plasma radiation are studied. 3 
refs.; 3 figs. 


2730 (INIS-SU—364, pp 171-176) Simple calculational 
model of a powerful laser system for controlled fusion. Chari- 
kov, A.V.; Chernyak, V.M. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (In Russian). NTIS (US Sales 
Only), PC A16/MF AOl. File Number DE87780019. 
(CONF-8406342—Vol.1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

A model permitting to calculate variation of laser radiation 
energy and pumping energy for a laser channel with an arbitrary 
law of diameter variation of an active element is described in brief. 
The model permits to determine performances of the facility and to 
give initial data for analysis of supply and control systems. 
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2731 (INIS-SU—364, pp 185-191) OZHERELJE-3 
system for SF. gas supply to the T-15 fusion complex. Dukh- 
novskij, Yu.A.; Mazurin, I.M.; Radygina, M.A. (Gosudarst- 
vennyj Nauchno-Issledovatel’skij Ehnergeticheskij Inst., 
Moscow, USSR). 1984. (In Russian). NTIS (US Sales 
Only), PC A1l6/MF AOl. File Number DE87780019. 
(CONF-8406342—Vol.1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

The OZHERELJE-3 system for supply of SHF-systems of 
the T-15 facility with SFe gas is developed and tested. Utilization 
and recovery of SF in the system is ensured by the evaporator- 
cryopump of 15 kg/h capacity in the closed circuit. The Utro-3M-1 
facility is used for SFe regeneration. Basic performances of the 
system are presented. 


2732 (INIS-SU—364, pp 235-241) Antenna system with- 
out matching circuitry for unidirectional propagation of 
Alfven waves. Akiyama, H.; Gahl, J.; Rathbun, K.; Kristian- 
sen, M.; Hagler, M. (Texas Tech Univ., Lubbock, USA. 
Dept. of Electrical Engineering). 1984. NTIS (US Sales 
Only), PC A1l6/MF AOl1. File Number DE87780019. 
(CONF-8406342—Vol.1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Design and performances of antenna system for unidirec- 
tional propagation of Alfven waves to Texas Tech tokamak with- 
out matching circuitry are described and presented. The antenna is 
supplied with Faradday protection and precise tuning system for 
matching wave resistance of the antenna and transmission line. 


2733 (INIS-SU—364, pp 242-251) Optimization of the 
linear acceleration and magnetic flux compression system sup- 
plied with and inductive energy storage. Ivanov, I.A.; Titkov, 
V.V.; Shneerson, G.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii; Leningradskij Politekhnicheskij Inst., 
USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
A16/MF AOl. File Number DE87780019. (CONF- 
8406342— Vol. 1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Equations describing liner acceleration at the presence of ini- 
tial magnetic flux in its cavity are presented in the analytical form. 
Dependences of efficiency of magnetic flux compression and ampli- 
tude of induction on the number of coils of an accelerating solenoid 
are presented. Good agreement of the results of numerical and ana- 
lytical calculations is obtained. 


2734 (INIS-SU—364, pp 252-257) Electromagnetic ac- 
celeration of plasma zeta pinch-liners. Konkashbaev, NK. 
Nikandrov, L.B.; Smirnov, V.P. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (In Russian). NTIS (US Sales 
Only), PC Ai6/MF A0Ol. File Number DE87780019. 
(CONF-8406342— Vol. 1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Efficiency of electrodynamic acceleration of fast (the rate is 
more than 2 x 107 cmxs~*) liners is investigated and calculated-the- 
oretical study on effectiveness of liner kinetic energy conversion to 
radiation is carried out. The calculations are conducted by the 
MHD model. An expression for determination of optimum mass 
and radius of the liner is presented. Results of calculations of accel- 
eration and collapse of aluminium liners, dependence of maximum 
kinetic energy on radius of the liner are given. Results of study on 
dynamics of liner kinetic energy thermalization under collapse are 
also presented. 
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2735 (INIS-SU—364, pp 267-272) Semiconductor gen- 
erators for Alfven plasma heating. Ostretsov, V.N.; Sav- 
chenko, I.S.; Tolpegov, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Sukhumi. Fiziko- 
Tekhnicheskij Inst.). 1984. (In Russian). NTIS (US Sales 
Only), PC A1l6/MF AOl. File Number DE87780019. 
(CONF-8406342— Vol. 1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Circuit of a semiconductor for HF plasma heating operating 
in the 0.1-0.5 MHz is described. Tests of the generator at its con- 
nection in the load displayed good results. A coil with a metallic 
cylinder placed in its magnetic field was used as a load. Efficiency 
of the generator is equal to 90%. 


2736 (INIS-SU—364, pp 279-285) Plasma production in 
magnetic traps by laser irradiation of solid hydrogen pellets. 
Karpukhin, V.I.; Pavlichenko, O.S. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1984. (In Russian). 
NTIS (US Sales Only), PC A16/MF AOl1. File Number 
DE87780019. (CONF-8406342—V ol. 1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

A possibility of laser irradiation of solid hydrogen pellets in 
the Uragan-3 torsatron is considered. Plasma is heated by laser initi- 
ated ignition of a hydrogen pellet. Then plasma density approaches 
the assigned value by means of repeated injection of the pellet. 
Laser plasma is produced simultaneously in several points over the 
torus perimeter. The analysis revealed that plasma of 107° cm™ 
density and of 100 eV electron temperature can be produced in the 
Uragan-3 torsatron by means of laser irradiation of pellets or com- 
bination of laser and HF-methods of power input. 


2737 (INIS-SU—364, pp 227-234) Plasma heating effi- 
ciency and neutron radiation of a linear theta-pinch. Burtsev, 
V.A.;  Litunovskij, V.N.; Popytaev, A.N. (Nauchno- 
Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad, USSR). 1984. (In Russian). NTIS (US Sales Only), 
PC A16/MF AOl. File Number DE87780019. (CONF- 
8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

The results of experiments and calculations concerning in- 
vestigation of neutron radiation of a fast linear theta-pinch are pre- 
sented. 10° neutron yield with energy of 2.5 MeV per pulse is ob- 
tained in the facility. The obtained experimental data are theoreti- 
cally substantiated. Dependence of neutron yield on the rate of 
magnetic field growth in a solenoid is disclosed. 


2738 (INIS-SU—364, pp 258-266) Engineering problems 
of construction of radiation sources based an the plasma focus 
system. Jerzykiewicz, A.; Bielik, M.; Jankowicz, Z. 1984. 
(In Russian). NTIS (US Sales Only), PC A16/MF AO1. File 
Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Results of investigations into three facilities of plasma focus 
type are presented. Studies of different designs of electrodes and in- 
sulators under different pressure were conducted. Dependence of 
neutron yield on the value of discharge current as well as ion emis- 
sion on applied voltage were investigated. Studied of neutron emis- 
sion at single filling the discharge chamber with deuterium and at 
multiple discharges at the frequency of 3 discharges per second 
were also conducted. It is disclosed that main limitation of the 
number of discharges in a series is associated with electrode heat- 
ing. It is also noted that the investigated facilities optimized by neu- 
tron yield are not optimized by ion yield, and ion emission does not 
grow proportionally to applied voltage and strength of current. 


2739 (ITF—85-28-R) Nonlinear dielectric permittivity 
tensor of plasma. Hydrodynamic approximation. Babich, 
L.N.; Sosenko, P.P. (AN Ukrainskoj SSR, Kiev. Inst. Teor- 
eticheskoj Fiziki). 1985. 5p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86703897. 

The renormalized dielectric permittivity tensor of isotropic 
plasma is obtained in the hydrodynamic approximation. It is used to 
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derive the expression for the nonlinear eigen frequencies shifts. 3 
refs. 


2740 (ITF—85-81-R) Numerical simulation of the relax- 
ation process of dipole vortices in a plasma, Erokhin, N.S.; 
Mikhajlovskaya, L.A.; Chernousenko, V.M. (AN Ukrains- 
koj SSR, Kiev. Inst. Teoretichesko} F Fiziki). 1985. 17p. (In 
Russian). NTIS (US Sales Only), PC A02/MF ‘aot File 
Number DE86703898. 

Nonstationary dynamics of dipole vortices in plasma with a 
electron temperature gradient is investigated. Numerical integration 
of a two-dimensional nonlinear vortex equation has exhibited that in 
a solitary dipole vortex “survives” only an anticyclon. In the case 
of achain or a lattice of dipole vortices the breakup of a separate 
dipole vortex slows down due to collective effects. The results of a 
numerical simulation performed correspond to the peculiarities of 
the gradient vortice generation observed in experiment. 27 refs.; 3 
figs. 


(ITF—85-126-R) Influence of boundary conditions 
on the spectra of thermal radiation by a semibounded plasma. 
Zagorodnij, A.G.; Usenko, A.S.; Yakimenko, I.P. (AN Uk- 
rainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1985. 16p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE86703896. 

Within the kinetic theory of thermal radiation by a semi- 
bounded plasma with a random scattering boundary a detailed com- 
parison of radiation intensity spectra is made for different boundary 
conditions. Three types of model boundary conditions for random 
scattering boundary taking into account the different conservation 
laws (number density, normal component of particle current and 
energy) are considered. The peculiarities of spectra for such models 
are elucidated. 6 refs.; 4 figs. 


2742 (JINR—13-85-708) Investigation of ion component 
ectrospark 


of a plasma obtained by means of the el source. 
Novikov, V.G.; Tarashkieich, R. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1985. 5p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86703893. 

Tentative data on velocity, density and the percentage ratio 
of charged and neutral components of lead, copper and carbon 
plasma by the electrospark plasma source are presented. Experi- 
mental data are obtained by means of a probe method and by analy- 
sis of evaporated thin layers. During investigation operating voltage 
of the source varied from 5 to 15 kV, discharge current - within 
the limits of 500-1200 A, discharge time is 2, 4 and 8 ps. The results 
obtained testify to the possibility of using the source developed to 
produce metal low temperature plasma flows and other electrocon- 
ducting elements, as well as to produce atomic flux of these ele- 
ments with high stable characteristics of fluxes, that can be used 
both in accelerators and in independent investigations. 6 refs.; 4 
figs. 


(LA-UR—86-3384) Helicity conservation and 
energy confinement in CTX spheromaks. Wright, B.L.; 
Barnes, C.W.; Fernandez, J.C.; Henins, I.; Hoida, H.W.; 
Jarboe, T.R.; Knox, S.O.; Marklin, G.J.; Mayo, R.M.; 
Platts, D.A. Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 14p. (CONF-861106—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000171. 
From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov 1986). 
Results are reported for the CTX spheromak with a 0.67 m 
radius mesh flux conserver. Measured currents in the mesh allow a 
nonperturbing determination of the equilibrium profile. Analysis of 
sustained discharges shows that injected magnetic helicity is con- 
served. Increase of the spheromak radius from 0.40 m to 0.67 m has 
not led to an increase in energy confinement. Our attempts to re- 
solve this issue, including the use of a conducting core and applied 
bias fields, is discussed. 
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2744 (PPPL—2371) Energy confinement in tokamaks. 
Sugihara, M.; Singer, C. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Aug 1986. Contract AC02- 
76CH03073. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000672. 

A straightforward generalization is made of the ohmic heat- 
ing energy confinement scalings of Pfeiffer and Waltz and Black- 
well et. al. The resulting model is systematically calibrated to pub- 
lished data from limiter tokamaks with ohmic, electron cyclotron, 
and neutral beam heating. With considerably fewer explicitly ad- 
justable free parameters, this model appears to give a better fit to 
the available data for limiter discharges than the combined ohmic/ 
auxiliary heating model of Goldston. 


2745 (PPPL—2373) Delaying sawtooth oscillations in 
the Compact Ignition Tokamak. Bateman, G. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Sep 1986. Contract 
AC02-76CH03073. 26p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE87000671. 

A combination of pellets, off-axis heating, and current ramp 
is used to delay the onset of sawtooth oscillations for 3.4 seconds 
and achieve ignition with less than 0.2-second confinement time in 
a 1-1/2-D BALDUR simulation of the Compact Ignition Tokamak. 
Deuterium and tritium pellets are injected into an initially cold, rel- 
atively low density plasma, where they cool the center and produce 
a very centrally peaked density profile. A centrally peaked density 
profile (n/sub e0//<n/sub e/> = 4.0) is subsequently maintained 
by an inward particle pinch. Twenty megawatts of auxiliary heating 
is applied halfway between the magnetic axis and the edge of the 
plasma for 2 seconds after the pellets are injected. The plasma ig- 
nites and then burns from the time the auxiliary heating is turned 
off until the first large sawtooth crash occurs at 3.4 seconds. The 
burn would be expected to continue after that only if the sawtooth 
period is sufficiently long (roughly 0.3 seconds or longer). 


2746 (PPPL—2374) Soft x-ray imaging system for 
measurement of noncircular tokamak plasmas. Fonck, R.J.; 
Reusch, M.; Jaehnig, K.P.; Hulse, R.; Roney, P. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Aug 1986. Con- 
tract AC02-76CH03073. 26p. (CONF-860880—31). NTIS, 
PC A03/MF A011; 1; GPO Dep. File Number DE87000679. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

A soft x-ray camera and image processing system has been 
constructed to provide measurements of the internal shape of high 
temperature tokamak plasmas. The camera consists of a metallic- 
foil-filtered pinhole aperture and a microchannel plate image inten- 
sifier/convertor which produces a visible image for detection by a 
CCD TV camera. A wide-angle tangential view of the toroidal 
plasma allows a single compact camera to view the entire plasma 
cross section. With Be filters 12 to 50 ym thick, the signal from the 
microchannel plate is produced mostly by nickel L-line emissions 
which orignate in the hot plasma core. The measured toroidal 
image is numerically inverted to produce a cross-sectional soft x- 
ray image of the plasma. Since the internal magnetic flux surfaces 
are usually isothermal and the nickel emissivity depends strongly on 
the local electron temperature, the x-ray emission contours reflect 
the shape of the magnetic surfaces in the plasma interior. Initial re- 
sults from the PBX tokamak experiment show clear differences in 
internal plasma shapes for circular and bean-shaped discharges. 


2747 (PPPL—2375) Measurement of emitted power in 
the divertor region in PBX. Paul, S.F.; Fonck, R.J.; Schmidt, 
G.L. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Sep 1986. Contract AC02-76CH03073. 19p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87000669. 

In strongly indented PBX plasmas, radiated power profiles 
are calculated by combining data obtained from two bolometer 
arrays in order to study poloidal asymmetries arising from plasma 
indentation and characterize emission from the divertor region. A 
compact, 15-channel bolometer array that views the plasma tangen- 
tially along the midplane complements a 19-channel array that 
scans the plasma vertically in a poloidal plane. Assuming that radi- 
ated power density is constant along a magnetic flux surface, the 
contributions to the irradiance viewed by the poloidal array from 
the region inside the separatrix can be calculated from the midplane 
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measurements. The difference between this contribution and the 
measured poloidal distribution is assumed to originate in the ex- 
panded boundary divertor. In general, the total radiated power loss 
constitutes 40% of the total input power, and is independent of 
beam geometry. However, the radiation profiles in the main plasma 
and divertor region depend on operating conditions such as beam 
geometry and gas puffing rates. Radiation from the main plasma ac- 
counts for 20% of the input power and radiation from the divertor 
region accounts for 20%. Accumulation of impurities during neu- 
tral-beam-heated discharges can cause peak radiation levels to 
exceed 1 W/cm$, leading to a thermal collapse of the plasma. 


2748 (PPPL—2380) Disruption characteristics in PDX 
with limiter and divertor discharges. Couture, P.; McGuire, 
K. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Sep 
1986. Contract AC02-76CH03073. 27p. NTIS, PC A03/MF 
A0l; 1; GPO Dep. File Number DE87000678. 

A comparison has been made between the characteristics of 
disruptions with limiter and divertor configurations in PDX. A 
large data base on disruptions has been collected over four years of 
machine operation, and a total of 15,000 discharges are contained in 
the data file. It was found that divertor discharges have less disrup- 
tions during ramp up and flattop of the plasma current. However, 
for divertor discharges a large number of fast, low current disrup- 
tions take place during the current ramp down. These disruptions 
are probably caused by the deformation of the plasma shape. 


2749 (PPPL—2382) Reconstruction of plasma radiation 
features from projections measured with two bolometer 
arrays. Schivell, J. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Sep 1986. Contract AC02-76CH03073. 19p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000670. 

A specialized method has been developed to maximize the 
two-dimensional detail obtained from two perpendicular bolometer 
arrays. The technique relies on the assumption that poloidal vari- 
ations exists only near the plasma surface. The cross section is di- 
vided into appropriate zones, and the emittance is reconstructed by 
a numerical method. The position, intensity, and width of large fea- 
tures are clearly dispiayed. A marfe is tracked as it drifts around 
the plasma and evolves into a radiating shell detached from the lim- 
iter. A central peak, plus inner-wall radiating layer, plus a marfe 
appear in a high-density case reached by pellet injection. 


2750 (PPPL—2384) Helium transport in TFTR. Stra- 
chan, J.D.; Chan, A. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Sep 1986. Contract AC02-76CH03073. 17p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000680. 

Initial measurements of the 15 MeV protons produced in 
TFTR by the d(*He, p)a fusion reaction have been used to deter- 
mine the time evolution of the central *He density. The signals fol- 
lowing short *He gas puffs indicate inward transport times of about 
100 msec. 


2751 (SAIC—86/1119) Particle motion in electromag- 
netic fields. Hafizi, B.; Aamodt, R.E. (Science Applications 
International Corp., Boulder, CO (USA). Research 
Inst.). Sep 1986. Contract AC03-76ET53057. 13p. (PRI— 
101). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000487. 

It is shown that the phase space of magnetically trapped par- 
ticles in plasmas interacting with electromagnetic waves is divided 
into two parts. In one, as a particle gains energy its turning point 
moves towards the region of weaker magnetic field; in the other, 
energy gain results in the turning point moving towards the region 
of stronger magnetic field, with possible detrapping. While this be- 
havior is possible at relativistic as well as at nonrelativistic energies, 
only in the former case can a particle transit from one part to the 
other. This phenomenon is independent of whether the particle 
motion is regular or stochastic. 
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2752 (UCRL—53758) Spectroscopic analysis of et e 
impurities in the Tandem Mirror Experiment-upgrade. Y 

T.L. (Lawrence Livermore National Lab., CA (USA)). Sep 
1986. Contract W-7405-ENG-48. 143p. NTIS, PC A07/MF 
A01; GPO Dep. File Number DE87000716. 

Two absolutely calibrated EUV instruments have been used 
to study the impurity characteristics in the Tandem Mirror Experi- 
ment-Upgrade (TMX-U). One instrument is a normal incidence 
spectrograph that measures the time histories of several impurity 
emission lines (300 to 1800 A) in a single shot; radial scans can be 
obtained on a shot-by-shot basis. The other instrument is a monoch- 
romator that measures time-resolved radial profiles of a given impu- 
rity emission line in a single shot. The common intrinsic impurities 
measured in TMX-U are C,N,O and Ti. It has been shown that 
large fractions of the oxygen and nitrogen in the plasma are associ- 
ated with the neutral beams while the main source of carbon is the 
plasma wall. In general, the concentration of each of the impurities 
is low (<1%), and the power radiated by them is less than 10 kW, 
which is a small portion of the total input power to the plasma. 
The concentrations of the impurities can be reduced substantially 
blow discharge cleaning and titanium gettering. No significant ac- 
cumulation of impurity ions in the thermal barrier region has been 
observed. 


2753 Theoretical model of fishbone oscillations in mag- 
netically confined plasmas. Coppi, B.; Porcelli, F. = 
chusetts Institute of Technology, Cambridge, Massachuse' 
1986). Physical Review Letters; 57: No. 18, 2272-2275(3 Nov 
1986). 

The onset of electromagnetic oscillations that are observed 
in magnetically confined plasmas where beams of fast neutrals are 
injected is associated with the excitation of a mode with poloidal 
wave number m° = 1 and phase velocity equal to the core-ion dia- 
magnetic velocity. The resonant interaction of the mode with the 
beam ions is viewed as a form of dissipation that allows the release 
of the mode excitation energy, related to the gradient of the plasma 
pressure. 


2754 Excitation of fast waves near the mean gyrofre- 
quency. Platt, R.C.; McWilliams, R. = of Phys- 
ics, University of California, Irvine, Irvine, California 
900. Physical Review Letters; 57: No. 18, 2276-2278(3 Nov 
198 

Fast waves with frequencies near the mean gyrofrequency 
[w—(w/sub c//sub i/w/sub ce/)/sup 1/2/] were excited in a toroi- 
dal, magnetized plasma. Experimental measurements were made of 
wavelengths and phase velocities perpendicular to the toroidal 
magnetic field, and wave energy trajectories in the plasma, varying 
wave frequency, plasma density, and magnetic field values. Experi- 
mental results agree with predictions from the cold-plasma disper- 
sion relation. 


2755 Low-n shear Alfven spectra in axisymmetric toroi- 
dal plasmas. Cheng, C.Z.; Chance, M.S. (Princeton Plasma 
Physics Laboratory, P. O. Box 451, Princeton, New Jersey 
08544). Physics of Fluids; 29: No. 11, 3695-3701(Nov 1986;. 
Contract AC02-76CH03073. 

In toroidal plasmas, the toroidal magnetic field is nonuniform 
over a magnetic surface and causes coupling of different poloidal 
harmonics. It is shown both analytically and numerically that the 
toroidicity not only breaks up the shear Alfven continuous spec- 
trum, but also creates new, discrete, toroidicity-induced shear 
Alfven eigenmodes with frequencies inside the continuum gaps. Po- 
tential applications of the low-n toroidicity-induced shear Alfven ei- 
genmodes on plasma heating and instabilities are addressed. 


2756 Variational quadratic form for low-frequency elec- 

tromagnetic perturbations. II. Application to tandem mirrors. 
Berk, H.L.; Lane, B.G. (Institute for Fusion Studies, The 
University of Texas at Austin, Austin, Texas 78712). Physics 
of Fluids; 29: No. 11, 3749-3759(Nov 1986). 

In this paper the low-frequency quadratic form governing 
the linear response of electromagnetic trapped particle modes is ap- 
plied to a tandem mirror geometry and several problems are treat- 
ed. It is shown that the long-wavelength magnetohydrodynamic 
(MHD) wall stabilization mechanism persists even when the line 


70 FUSION ENERGY 
7001 Plasma Research 


bending energy is suppressed by allowing an electrostatic response. 
In another problem, the amount of charge uncovering needed to 
suppress electrostatic trapped particle modes is determined as the 
beta of the plasma rises to its critical MHD beta value B/sub cr/ 
and the required charge uncovering is shown to increase substan- 
tially as beta approaches 8/sub cr/. A third problem treats trapped 
particle instabilities driven by rotation and field line curvature in 
diffuse and steep boundary models. The steep boundary model 
offers the possibility of an enhanced “robust” finite Larmor radius 
(FLR) stabilization due to an amplification of the finite Larmor 
radius magnetic compressional term when steep pressure gradients 
are present. Otherwise, one finds relatively small regions of stability 
in parameter space when electric field drifts are comparable to dia- 
magnetic drifts. Detailed stability plots are presented for parameters 
applicable to the Tara experiment [Nucl. Fusion 22, 549 (1982)]. 


2757 Ion-dynamic effects on the line shapes of hydro- 
genic emitters in plasmas. Stamm, R.; Talin, B.; Pollock, 
E.L.; Iglesias, C.A. (Universite de Provence, F-13397 Mar- 
seille Cedex 13, France). Physical Review [Section] A: Gener- 
al Physics; 34: No. 5, 4144-4152(Nov 1986). 

Ion-dynamic effects on the spectral line shapes of highly 
charged hydrogenic emitters in plasmas are reexamined with use of 
molecular-dynamics simulations. The large effects previously pre- 
dicted near line center using the independent-ion simulations are 
confirmed and qualitatively explained. The approach to the impact 
limit for ion broadening and the coupling between Doppler and 
Stark broadening have also been investigated. 


2758 Self-consistency constraints on turbulent magnetic 
transport and relaxation in a collisionless plasma. Terry, 
P.W.; Diamond, P.H.; Hahm, T.S. (Institute for Fusion 
Studies, The University of Texas at Austin, Austin, Texas 
78712-1060). Physical Review Letters; 57: No. 15, 1899- 
1902(13 Oct 1986). 

Novel constraints on collisionless relaxation and transport in 
drift-Alfven turbulence are reported. These constraints arise as a 
result of the effects of mode coupling and incoherent fluctuations as 
manifested by the proper application of self-consistency conditions. 
The result that electrostatic fluctuations alone regulate transport in 
drift-Alfven turbulence follows directly. Quasilinear transport pre- 
dictions are discussed in light of these constraints. 


2759 Oscillatory nonhmic current drive for maintaining 
a plasma current. Fisch, N.J. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,615,861. 07 Oct 1986. Filed date 5 

Mar 1983. v.p. 

This patent describes a system for maintaining a steady-state 
toroidal current for magnetically confining, in a toroidal magnetic 
plasma device, a toroidal plasma having a density, temperature, re- 
sistivity, purity, average ionic charge state, inductance L, resistivity 
R, and an electrical time constant tau=L/R. The system comprises: 
pulsed nonohmic current drive means, which includes a first source 
of external energy, for cyclically energizing the plasma so as to 
drive over cycles, a toroidal current therethrough; and means for 
oscillating the plasma resistivity by cyclically degrading the plasma 
during a generation period of the pulsed nonohmic current drive 
cycle. 


2760 Electron injection in diodes with field emission. 
Denavit, J.; Strobel, G.L. (University of California, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Journal of Applied Physics; 60: No. 7, 2285-2295(1 
Oct 1986). Contract W-7405-ENG-48. 

This paper presents self-consistent steady-state solutions of 
the space charge, transmitted current, and return currents in diodes 
with electron injection from the cathode and unlimited field emis- 
sion of electrons and ions from both electrodes. Time-dependent 
particle simulations of the diode operation confirm the analytical 
results and show how these steady states are reached. The results 
are applicable to thermionic diodes and to photodiodes. 
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2761 Modeling nonlocal heat flow in laser-produced 
plasmas. Holstein, P.A.; Delettrez, J.; Skupsky, S.; Matte, 
J.P. (Laboratory for Laser Energetics, University of Roch- 
ester, 250 East River Road, Rochester, New York 14623- 
1299). Journal of Applied Physics; 60: No. 7, 2296-2300(1 Oct 
1986). 

Nonlocal heat transport is investigated under conditions rele- 
vant to laser-driven fusion. Results from the nonlocal transport 
model of Luciani and Mora are compared with results from 
Fokker—Planck codes and from local flux-limited diffusion simula- 
tions. No significant nonlocal effects are found in hydrodynamic 
simulations for irradiation with either 1.06 or 0.35 ym laser light. 
Over a large range of conditions, the transport is well modeled 
with a harmonic averaged flux-limiter between 0.1 and 0.2. 


2762 Development of an x-ray framing camera. Stearns, 
D.G.; Wieldwald, J.D.; Cook, W.M.; Hanks, R.L. (Law- 
rence Livermore National Laboratory, P.O. Box 5508, L- 
473, Livermore, California 94550). Review of Scientific In- 
struments; 57: No. 10, 2455-2458(Oct 1986). Contract W- 
7405-ENG-48. 

An ultrafast x-ray framing camera is being developed at 
Lawrence Livermore National Laboratory to be used as a diagnos- 
tic instrument in laser experiments. The framing camera is designed 
to provide temporal resolution of 50 ps and spatial resolution of 30 
p. at the image plane. The unique design incorporates the x-ray 
photocathode directly into a suspended-strip transmission line. The 
photocathode is gated using a high-voltage (-5 kV) pulse of short 
duration generated with a photoconductive switch. The photoelec- 
trons are extracted through an unbiased microchannel plate and are 
directly detected with a charge-coupled device in the electron-bom- 
bardment mode. We report on current progress in the fabrication, 
characterization, and integration of the various components of the 
instrument. 


2763 Spectrum lines of highly ionized zinc, germanium, 
selenium, zirconium, molybdenum, and silver injected into 
Princeton Large Torus and Tokamak Fusion Test Reactor to- 
kamak discharges. Hinnov, E.; Boody, F.; Cohen, S.; Feld- 
man, U.; Hosea, J.; Sato, K.; Schwob, J.L.; Suckewer, S.; 
Wouters, A. (Princeton Plasma Physics Laboratory, Prince- 
ton University, Princeton, New Jersey 08544). Journal of the 
oven Society of America B: Optical Physics; 3: No. 10, 1288- 
1294(Oct 1986). Contract AC02-76CH03073. 

Measured wavelengths of a number of highly ionized atoms 
are reported. These include the 3s*3p—3s3p? and 3s?3p—3s?3d 
transitions in the aluminum isoelectronic sequence of Zn XVIII, Ge 
XX, Se XXII, Zr XXVIII, Mo XXX, and Ag XXXV; several tran- 
sitions in the n = 2 shell of Zn XXII, Zn XXIII, and Zn XXIV; 
and the resonance and intercombination lines of Ag XXXVI—Ag 
XXXVII and of Ge XXIX—Ge XXX. 


Dynamic modeling of transport and positional con- 
trol of tokamaks. Jardin, S.C.; Pomphrey, N.; DeLucia, J. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Journal of Computational Physics; 
66: No. 2, 481-507(Oct 1986). 

We describe a numerical model of a free boundary axisym- 
metric tokamak plasma and its associated control systems. The 
plasma is modeled with a hybrid method using two-dimensional ve- 
locity and flux functions with surface-averaged MHD equations de- 
scribing the evolution of the adiabatic invariants. Equations are 
solved for the external circuits and for the effects of eddy currents 
in nearby conductors. The method is verified by application to sev- 
eral test problems and used to simulate the formation of a bean- 
shaped plasma in the PBX experiment. 


2765 New method for computing normal modes in axi- 
symmetric toroidal geometry using a scalar form of ideal 
MHD. Wysocki, F.; Grimm, R.C. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08544). 
1900) of Computational Physics; 66: No. 2, 255-273(Oct 

Analytic elimination of the two magnetic surface compo- 
nents of the displacement vector permits the normal ideal MHD 
equations to be reduced to a scalar form. A Galerkin procedure, 
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similar to that used in the PEST codes, is implemented to deter- 
mine the normal modes computationally. The method retains the ef- 
ficient capabilities of the PEST 2 energy principle code, while al- 
lowing computation of the normal mode frequencies and eigen- 
functions, if desired. The procedure is illustrated by comparison 
with earlier versions of PEST and by application to tilting modes in 
spheromaks and to stable discrete Alfv-acute-accenten waves in to- 
kamak geometry. 


2766 Accessibility of second regions of stability in toka- 
maks. Manickam, J. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08544). Journal of Com- 
putationa Physics; 66: No. 2, 324-331(Oct 1986). 

Second regions of stability to the ideal modes 
have been shown to exist in large-aspect-ratio circular and small- 
aspect-ratio bean-shaped tokamaks. We report on the existence of 
these second stability regions in finite-aspect-ratio D-shaped toka- 
maks. We also report on the discovery of a second-stable region 
with respect to the n = 1 external kink mode in a bean-shaped 
plasma. The role of the shear and current profile in determining 
these regions of parameter space are discussed. 


2767 Stellarator expansion methods for MHD equilibri- 
um and stability calculations. Lynch, V.E.; Carreras, B.A.; 
Charlton, L.A.; Garcia, L.; Hender, T.C; Hicks, HR: 
Holmes, J.A. in Marietta Ener Systems, Inc., Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Journal of Computational Physics; 66: No. 2, 411-444(Oct 
1986). Contract AC05-840R21400. 

Two methods for performing stellarator expansion, or aver- 
age method, MHD calculations are described. The first method in- 
cludes the calculation of vacuum, equilibrium, and stability using 
the Greene and Johnson stellarator expansion in which the equilib- 
rium is reduced to a two-dimensional problem by averaging over 
the geometric toroidal angle in real space coordinates. In the 
second method, the average is performed in a system of vacuum 
magnetic coordinates. Both methods are implemented to utilize re- 
alistic vacuum field information, making the applicable to configu- 
ration studies and machine design as well as to basic research. Illus- 
trative examples are presented to detail the sensitivities of the cal- 
culations to physical parameters, to show numerical convergences, 
and to show the comparison of these methods with each other and 
with other methods. 


2768 Comparison of two-dimensional and three-dimen- 
sional MHD equilibrium and stability codes. Herrne nes 
Merkel, P.; Johnson, J.L. (Max-Planck-Institut fuer 
ing, Federal Republic of Germany). Journal of 
ysics; 66: No. 2, 445-457(Oct 1986). 
salar results obtained with the fully three-dimensional 
magnetohydrodynamic code BETA, the helically invariant code 


2769 I to- 
kamaks. Helton, F.J.; Greene, J.M. (GA Technologies Inc., 
San California 92138). Journal of Computational 


second stability region and thus i 
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prediction of density 
charges. Dong, J.Q.; Guzdar, P.N. (Laboratory for Plasma 
and Fusion Energy Studies, University of Maryland, Col- 
lege Park, Maryland 20742). Physics of Fluids; 29: No. 9, 
3090-3093(Sep 1986). 

Four different thermal conduction models have been used to 
calculate the critical density limits in Ohmically heated tokamaks 
using the electron and ion energy balance equations. The results are 
compared to experimental density limits for a variety of Ohmically 
heated tokamaks. 


2771 Plasma transport coefficients for 
roidal 


nonsymmetric to- 
confinement systems. S.P.; Shaing, K.C.; 
van Rij, W.L; Beasley C.O. Jr.; Crume E.C. Jr. (Fusion 
a Division, Oak Ridge National Laboratory, Oak 
, Tennessee 37831). Physics of Fluids; 29: No. 9, 2951- 
295 Sep 1986). Contract AC05-840R21400. 

A variational principle is developed for computing accurate 
values of local plasma transport coefficients in nonsymmetric toroi- 
dal confinement configurations. Numerical solutions of the linear- 
ized drift Fokker—Planck equation are used to obtain the thermo- 
dynamic fluxes as functions of collision frequency and the radial 
electric field. Effects resulting from the variation of the longitudinal 
adiabatic invariant J-italic along an orbit (resulting from particle 
transitions from helically trapped to toroidally trapped orbits) are 
treated. The velocity-space distribution resulting from trapped, cir- 
culating, and transition particle orbits is well represented by a Le- 
gendre polynomial expansion in the pitch angle coordinate. The 
computational effort is significantly reduced from that required 
with Monte Carlo methods through use of an efficient treatment of 
the disparity between the time scales of collisionless and collisional 
particle dynamics. Numerical computations for a stellarator config- 
uration are presented. 


2772 Finite beta in reversed field pinches. Strauss, H.R. 
(Courant Institute of Mathematical Sciences, New York 
University, 251 Mercer Street, New York, New York 
10012). Physics of Fluids; 29: No. 9, 3008-3017(Sep 1986). 

Beta is computed self-consistently in reversed field pinches, 
using reduced magnetohydrodynamics with transport. Qualitative 
agreement with the OHTE experiment [Bull. Am. Phys. Soc. 29, 
330 (1984)] is found. A derivation of the finite beta reduced equa- 
tions is presented. The relation of the dynamo effect to anomalous 
transport is described. The scaling of the 5B-italic/B-italic with S- 
italic is obtained. 


2773 Question of consistent boundary conditions when 

reversed field pinch dynamics, Mirin, A.A. (Na- 
tional Magnetic Fusion Energy Computer Center, Law- 
rence Livermore National Laboratory,Livermore, California 
94550). Physics of Fluids; 29: No. 9, 3018-3022(Sep 1986). 
Contract W-7405-ENG-48. 

The issue of proper boundary conditions when performing 
magnetohydrodynamic simulations of the reversed field pinch is ex- 
amined. Of particular concern is the choice of constant current, 
which when combined with other commonly used boundary condi- 
tions may, under careless implementation, lead to an inconsistency. 
It is shown that this may cause erroneous results. Cases both with 
and without Hall terms are presented. 


Numerical simulation of reversed-field pinch rising 
current operation. Caramana, E.J.; Schnack, D.D. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physics of Fluids; 29: No. 9, 3023-3026(Sep 1986). 

One of the most interesting reversed-field pinch (RFP) ex- 
perimental results occurs in discharges where the toroidal current is 
slowly raised after toroidal field reversal is established. These dis- 
charges exhibit the RFP dynamo effect in its most unambiguous 
form showing the strong nonlinear coupling of the external poloidal 
and toroidal magnetic field circuits via the plasma-magnetic-field 
configuration. Three-dimensional, single-fluid resistive magnetohy- 
drodynamic simulations of these discharges are reported. It is found 
that the appropriate nonlinear coupling needed to explain the exper- 
imental observations is provided by one or more helical resistive 
modes of long wavelength. 


2775 

linear diffusion for 

functions, Hassan, M.H.A. (Lawrence Livermore National 
Laboratory, University of California, Livermore, California 
94550). Physics of Fluids; 29: No. 9, 3027-3030(Sep 1986). 

The kinetic equation governing the evolution of a nonaxially 
symmetric velocity distribution function of plasma particles in a 
uniform magnetic field, including the effects of collisions as well as 
quasilinear diffusion, is presented and analyzed. It is shown that, if 
the test particles’ orbits are straight lines, the kinetic equation re- 
duces to a standard Fokker—Planck form with friction, collisional 
diffusion, and quasilinear diffusion coefficients a-italicl-italicl-italic 
expressible in terms of scalar potentials. These potentials are simple 
generalizations of Rosenbluth potentials and can easily be used in 
numerical solutions of the Fokker—Planck equation. 


plasma, 

ree, T.H.; Tetreault, D.J. (Massachusetts Institute of 

Technology, Cambridge, Massachusetts 02139). Physics of 
Fluids; 29: No. 9, 2860-2870(Sep 1986). 

Simulations of nonlinear instability in a one-dimensional 
Vlasov plasma with a relative electron-ion drift velocity have been 
extended to parameter ranges more extensive than previously re- 
ported [Phys. Fluids 28, 155 (1985)]. Linearly stable runs, with T- 
italic/sub e-italic//T-italic/sub i-italic/ = 1, m-italic/sub i-italic// 
m-italic/sub e-italic/ = 100, and a system length of L-italic = 
512A/sub D/ show nonlinear hole instability. As in the case of m- 
italic/sub i-italic//m-italic/sub e-italic/ = 4, and L-italic = 32A/ 
sub D/, the hole depth, double-layer potential structure, accelera- 
tion, and growth rate agree well with a theory of hole growth that 
results from momentum exchange from reflected particles. For a 
linearly unstable plasma (T-italic/sub e-italic//T-italic/sub i-italic/ 
>>1), the fluctuations and their time evolution are related to the 
linearly stable case, but are somewhat more complex. A spatially 
intermittent distribution of "wavelike fluctuations” grows to large 
amplitude and then evolve into trapped ion phase-space hole struc- 
tures. The hole potentials are of order e-italicphi/T-italic/sub e- 
italic/ = 1, as in the linearly stable (T-italic/sub e-italic//T-italic/ 
sub i-italic/ = 1) runs, but because T-italic/sub e-italic//T-italic/ 
sub i-italic/ >>1, are of large amplitude (e-italicphi/T-italic/sub i- 
italic/ >>1) relative to the ions. The hole structure and dynamics 
agree well with the large-amplitude extension of the small e-italic- 
phi/T-italic/sub i-italic/ hole theory. 


2777 Theory of energetic trapped particle-induced resis- 
tive interchange-ballooning modes. Biglari, H.; Chen, L. (De- 
partment of Astrophysical Sciences and Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 
08544). Physics of Fluids; 29: No. 9, 2960-2974(Sep 1986). 

A theory describing the influence of energetic trapped parti- 
cles on resistive-interchange-ballooning modes in tokamaks is pre- 
sented. It is shown that a population of hot particles trapped in the 
region of adverse curvature can resonantly interact with and desta- 
bilize the resistive interchange mode, which is stable in their ab- 
sence because of favorable average curvature. The mode is differ- 
ent from the usual resistive interchange mode not only in its destab- 
lization mechanism, but also in that it has a real component to its 
frequency comparable to the precessional drift frequency of the 
rapidly circulating energetic species. Corresponding growth rate 
and threshold conditions for this trapped-particle-driven instability 
are derived and finite banana width effects are shown to have a sta- 
bilizing effect on the mode. Finally, the ballooning/tearing disper- 
sion relation is generalized to include hot particles, so that both the 
ideal and the resistive modes are derivable in the appropriate limits. 


2778 a of collision operators for drift and 
magnetohydrodynamic-in modes in unsheared slab 
geometry. Rewoldt, G.; Tang, W.M.; Hastie, R.J. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Physics of Fluids; 29: No. 9, 2893-2897(Sep 
198 


The general procedure for the kinetic analysis of low-fre- 
quency electrostatic and electromagnetic modes in toroidal geome- 
try is now well known. In the collisionless limit the relevant dy- 
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namics (e.g., trapped particles, resonances, etc.) can be treated ap- 
propriately. However, with the introduction of collisional effects, it 
is customary for tractability to employ model collision operators 
that do not rigorously satisfy all conservation properties of more 
exact collision operators. Insight into the essential required features 
of such operators can be gained by studying models with increasing 
levels of completeness for a simpler, unsheared slab geometry. The 
results presented here for this simpler geometry can provide guid- 
ance in choosing model collision operators for toroidal-geometry 
kinetic calculations. 


2779 Resistive Alfve-acute-accentn spectrum of toka- 
maklike configurations in straight cylindrical geometry. 
Kerner, W.; Lerbinger, K.; Riedel, K. (Max-Planck-Institut 
fuer Plasmaphysik, Euratom Association, 8046 Garching, 
Federal Republic of Germany). Physics of Fluids; 29: No. 9, 
2975-2987(Sep 1986). 

The resistive Alfve-acute-accentn spectrum for tokamaklike 
configurations with one or two singular surfaces is analyzed by 
combined WKBJ treatment and numerical solution using a spectral 
code. It is found that the ideal continua disappear; these are ap- 
proximated only at the end points, at the singular surfaces, and at 
selected interior points (given by extrema of w/sub A-italic/(r- 
italic) = chemical bondk x Bochemical bond/(rhoo)/sup 1/2/). The 
normal modes are damped and the eigenvalues lie on specific 
curves that become independent of resistivity for small eta. 


2780 Tangential neutral-beam—driven instabilities in the 
Princeton beta experiment. Heidbrink, W.W.; Bol, K.; Bu- 
chenauer, D.; Fonck, R.; Gammel, G.; Ida, K.; Kaita, R.; 
Kaye, S.; Kugel, H.; LeBlanc, B. (Plasma Physics Laborato- 
ry, Princeton University, Princeton, New Jersey 08544). 
Physical Review Letters; 57: No. 7, 835-838(18 Aug 1986). 

During tangential neutral-beam injection into the PBX toka- 
mak, bursts of two types of instabilities are observed. One instabil- 
ity occurs in the frequency range 120—210 kHz and the other oscil- 
later predominantly near the frequency of bulk plasma rotation 
(20—30 kHz). Both instabilities correlate with drops in neutron 
emission and bursts in charge-exchange neutral flux, indicating that 
beam ions are removed from the center of the plasma by the insta- 
bilities. The central losses are comparable to the losses induced by 
the fishbone instability during perpendicular injection. 


2781 Strongly inhibited Rayleigh-Taylor growth with 
0.25-um lasers. Emery, M.H.; Gardner, J.H.; Bodner, S.E. 
(Laboratory for Computational Physics, U.S. Naval Re- 
search Laboratory, Washington, D.C. 20375). Physical 
Review Letters; 57: No. 6, 703-706(11 Aug 1986). 

It is shown through numerical simulation that the Rayleigh- 
Taylor growth rate, for targets accelerated by laser ablation, is re- 
duced below the classical value, (k-italicg-italic)/sup 1/2/, by fac- 
tors of 3—4 with 0.25-um laser light. The simulation results are 
supported by an analytical expression for the growth rates. These 
results provide further evidence for the viability of high—aspect- 
ratio shells in direct-drive laser fusion. 


2782 Energy confinement of lower-hybrid-current— 
driven tokamak plasmas. Knowlton, S.; Porkolab, M.; 
Takase, Y.; Texter, S.; Bonoli, P.; Fiore, Cs McCool, S.; 
McDermott, F:S.; Terry, J.L. (Plasma Fusion Center, Mas- 
sachusetts Institute of Technology, _—. Massachu- 
setts 02139). Physical Review Letters; 57: No. 5, 587-590(4 
Aug 1986). 

The energy content of high-density, purely lower-hybrid- 
current—driven plasmas has been measured under a variety of op- 
erating conditions on the Alcator C tokamak. The energy stored in 
the current-carrying electron tail can be a large fraction of the total 
kinetic energy in an RF-driven plasma, while the energy residing in 
the bulk plasma is comparable to that of a similar Ohmic discharge. 
At densities n-bar/sub e/=3 x 10/sup 13/ cm/sup -3/, the global 
confinement time of the RF-driven plasma is similar to that of an 
Ohmic plasma, but degrades relative to its Ohmic counterpart at 
higher densities and/or RF powers. 
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2783 Time-dependent studies of a tandem mirror with 
thermal barriers. Montalvo, E.; Emmert, G.A. (Wisconsin 
Univ., Madison, USA. Fusion Technology Inst.). Nuclear 
Fusion; 26: No. 8, 1003-1028(Aug 1986). 

The time evolution of a plasma confined in a tandem mirror 
with thermal barriers has been studied. A physics model is given 
which describes the kinetic interactions in velocity space between 
the particles of the various plasma species that exist in each spatial 
region of the confinement, and the effects of a variety of particle 
and energy sources applied to the plasma. The analysis includes 
particle and energy rate equations for the various species determin- 
ing the plasma confinement. The analysis also includes quasi-neu- 
trality and ambipolarity conditions which define the ambipolar po- 
tential profile along the axis of the device as well as expressions for 
the passing particle densities in each region. This model describes in 
a self-consistent manner the time evolution of tandem mirror con- 
finement with thermal barriers including the steady-state phase of 
operation. The resulting system of equations is solved numerically. 
The axicell MFTF-B configuration has been studied specifically. A 
possible startup scenario has been obtained. The results show the 
time sequence that must be followed to build up a plasma from 
given initial conditions to the steady-state phase by means of appro- 
priately programmed particle and energy sources applied to the 
plasma. 17 refs, 5 figs, 1 tab. 


2784 Analytical field-reversed equilibria derived from 
self-consistent particle orbits - Part 2. Brandenburg, J.E.; 
Post, R.F. (California Univ., Livermore, USA. Lawrence 
Livermore National Lab.). Nuclear Fusion; 26: No. 8, 1073- 
1080(Aug 1986). 

A further study of the field-reversed ion layer equilibria is 
presented (Part I was published in Nucl. Fusion 21 (1981) 1633). 
The formalism for introducing steady-state perturbations into the 
equilibria presented in Part I is applied to the problem of a perturb- 
ing rigid rotor ion current and analytic solutions are obtained. The 
problem of an equilibrium altered by a perturbing group of ions of 
differing canonical angular momentum is solved iteratively. The re- 
sults of these studies are that the primary ion currents readjust so as 
to largely nullify the effect of the perturbations, tending therefore 
to preserve the unperturbed field reversal values. The effects of 
finite temperature electrons on the equilibrium are considered, using 
a ‘Boltzmann model’ for the electrons. As for the two perturbed 
cases, the field reversal ratio tends to be preserved at the value oc- 
curring in the unperturbed case. In support of the results, a vari- 
ational principle is presented which shows the equilibria to be 
minima of magnetic and rotational kinetic energies. 9 refs, 2 figs, 1 
tab. 


2785 Plasma heating in a tandem mirror by ICRH on 
high-Z minority ions. Post, R.F. (California Univ., Liver- 
more, USA. Lawrence Livermore National Lab.). Nuclear 
Fusion; 26: No. 8, 1081-1084(Aug 1986). 

The use of neutral beam injected high-Z ions as a minority 
ion intermediary for the efficient transfer of RF heating energy to 
majority hydrogenic ions is discussed. It is shown that each such 
stripped high-Z minority ion of charge number q and atomic 
weight Asub(q) is roughly q*Asub(q)sup(1/2) times more effective 
for transferring RF energy than minority protons. Other attributes 
and advantages of the proposal are also discussed. Letter-to-the- 
editor. 11 refs, 1 tab. 


2786 Improved non-linear accessibility for lower hybrid 
waves by frequency modulation. Wersinger, J.M. (Auburn 
Univ., AL, USA. Dept. of Physics). Nuclear Fusion; 26: No. 
8, 1112-1116(Aug 1986). 

Ion magnetization causes growth rates for the lower hybrid 
quasi-mode decay instability to be peaked functions of frequency. 
These peaks are averaged out when the frequency of the injected 
pump wave is modulated. An application to PLT shows that fre- 
quency modulation may reduce the energy in the daughter waves 
by as much as 61%. This may improve accessibility of the injected 
wave to the plasma core and restore both current drive and ion 
heating in the high density regime. Letter-to-the-editor. 17 refs, 4 
figs. 





2787 Neoclassical effects on RF current drive in toka- 
maks, Yoshioka, K.; Antonsen, T.M. Jr. (Hitachi Ltd., Ibar- 
aki, Japan. Energy Research Lab.; Maryland Univ., College 
Park, USA. Lab. for Plasma and Fusion Energy Studies). 
Nuclear Fusion; 26: No. 7, 839-847(Jul 1986). 

Neoclassical effects on RF current drive which arise because 
of the inhomogeneity of the magnetic field in tokamak devices are 
analysed. A bounce averaged 2-D Fokker-Planck equation is de- 
rived from the drift kinetic equation and is solved numerically. The 
model features current drive due to a strong RF wave field. The 
efficiency of current drive by electron cyclotron waves is signifi- 
cantly reduced when the waves are absorbed at the low magnetic 
field side of a given flux surface, whereas the efficiency remains at 
the same level as in the homogeneous ideal plasma when the waves 
are absorbed at the high field side. The efficiency of current drive 
by fast waves (compressional Alfven waves) with low phase veloci- 
ty (vsub(parallel)/vsub(th) <1) is significantly degraded by neoclas- 
sical effects, no matter where the wave is absorbed, and the appli- 
cability of this wave seems, therefore, to be doubtful. 21 refs, 7 figs. 


2788 Halo plasma physics model for mirror machines 
with neutral beam injection. Santarius, J.F. (Wisconsin 
Univ., Madison, USA. Fusion Technology Inst.). Nuclear 
Fusion; 26: No. 7, 887-896(Jul 1986). 

A model for halo plasmas in mirror machines sustained by 
neutral beam injection is described and applied to the conceptual 
tandem mirror test facilities TDF and TASKA-M. Halo source 
terms include alpha particle heating, radial transport, neutral beam 
attenuation, and reionization of charge exchanged neutrals. The pri- 
mary sinks are end loss and charge exchange. The neutral beams 
are found to contribute substantially to first wall surface heat load, 
but little to halo density or temperature. Reference halo parameters 
for TDF and TASKA-M are exhibited. 8 refs, 6 figs, 5 tabs. 


2789 Heat pulse propagation studies in TFTR. Fredrick- 


son, E.D.; Callen, J.D.; McGuire, K. (Princeton Univ., NJ, 


USA. Plasma Physics Lab.). Nuclear Fusion; 26: No. 7, 849- 
862(Jul 1986). 

The time-scales for sawtooth repetition and heat pulse prop- 
agation are much longer (tens of milliseconds) in the large tokamak 
TFTR than in previous, smaller tokamaks. This extended time- 
scale, coupled with more detailed diagnostics, has led us to revisit 
the analysis of heat pulse propagation as a method to determine the 
electron heat diffusivity chisub(e) in the plasma. A combination of 
analytic and computer solutions of the electron heat diffusion equa- 
tion is used to clarify previous work and to develop new methods 
for determining chisub(e). Direct comparison of the predicted heat 
pulses with soft-X-ray and ECE data indicates that the space-time 
evolution is diffusive. However, the chisub(e) determined from heat 
pulse propagation usually exceeds that determined from back- 
ground plasma power balance considerations by a factor ranging 
from two to ten. Some hypotheses for resolving this discrepancy 
are discussed. 10 refs, 19 figs, 2 tabs. 


2790 Calculation of axial electron temperature vari- 
ations in tandem mirrors at moderate collisionality. Rognlien, 
T.D. (California Univ., Livermore, USA. Lawrence Liver- 
10) National Lab.). Nuclear Fusion; 26: No. 7, 923-927(Jul 

A Monte Carlo test particle code is used to calculate the 
temperature difference between the central cell and end cell of a 
tandem mirror. The electron power input is through drag of hot 
ions in the end cell. It is found that the temperature difference in- 
creases as the mean free path becomes comparable to the system 
length. At long mean free paths, the temperature difference agrees 
with a previous analytical model. The calculation explains the tem- 
perature variation measured in the TMX experiment. 10 refs, 5 figs. 


2791 Stabilization of external kink and axisymmetric 
modes in a highly elongated tokamak. Lee, J.K. (GA Tech- 
nologies, Inc., San Diego, CA, USA). Nuclear Fusion; 26: 
No. 7, 955-961(Jul 1986). 

Various schemes for stabilizing the external kink and axisym- 
metric modes are examined for a highly elongated tokamak equilib- 
rium by using a new initial value code. The axisymmetric mode is 
more strongly affected by placing the conducting wall at the in- 
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board-outboard position rather than at the top-bottom position. 
Using only a one-sided wall is substantially inferior to using two 
walls. A warm mantle in the vacuum region weakens the unstable 
mode in a rather insignificant way. These results are similar for the 
external kink mode. Optimum coverage of the plasma boundary 
with conducting material was also considered for both external kink 
and axisymmetric modes. Only about 20% coverage of the total cir- 
cumference area is sufficient to significantly reduce the growth 
rates of both modes. 8 refs, 7 figs. 


2792 Tentative interpretation of some results on para- 
metric instability in ICRF heating of TFR. Tripathi, V.K.; 
Liu, C.S. (GA Technologies, Inc., San Diego, CA, USA). 
Nuclear Fusion; 26: No. 7, 963-966(Jul 1986). 

The TFR group has recently employed radio-frequency 
powers in excess of 200 kW near the hydrogen cyclotron frequency 
in a predominantly deuterium plasma with some minority hydro- 
gen. At low minority concentration, when ion-ion hybrid and hy- 
drogen cyclotron resonance layers exist in the plasma, pronounced 
emissions have been observed at the hydrogen half-harmonics, ac- 
companied by deuterium heating. It seems that the fast-wave pump 
decays parametrically into two short-wavelength deuterium Bern- 
stein waves on the low field side of the cyclotron resonance layer, 
requiring a threshold power of less than 100 kW. The decay waves 
are eventually damped on the deuterium ions, thus heating them. 
Letter-to-the-editor. 6 refs. 


2793 Calculation of coupling to slow and fast waves in 
the LHRF from phased waveguide arrays. Pinsker, R.I; 
Duvall, R.E.; Fortgang, C.M.; Colestock, P.L. (Princeton 
Univ., NJ, USA. Plasma Physics Lab.). Nuclear Fusion; 26: 
No. 7, 941-954(Jul 1986). 

A previously reported algorithm for solving the problem of 
coupling electromagnetic energy in the LHRF from a phased array 
of identical rectangular waveguides to a plane-stratified, magnetized 
cold plasma is numerically implemented. The resulting computer 
codes are sufficiently general to allow for an arbitrary number of 
waveguides with finite dimensions in both poloidal and toroidal di- 
rections and are thus capable of computing coupling to both slow 
and fast waves in the plasma. Some of the details of the implemen- 
tation and the extension of the algorithm to allow study of the Fou- 
rier spectrum of slow and fast waves launched by the array are dis- 
cussed. Good agreement is found with previously reported, less 
general work for the slow wave launching case. The effect of phas- 
ing multirow arrays in the poloidal direction is studied, and an 
asymmetric between phasing ‘up’ and ‘down’ is found that persists 
in the case where the plasma adjacent to the array is uniform. A 4 
x 3 array designed to launch fast waves of high phase velocity is 
studied. By using the optimal poloidal phasing, low reflection coef- 
ficients (/R/? < or approx. 20%) are found under some not unreal- 
istic edge plasma conditions, but most of the input power is trapped 
in the outermost layer of the plasma. Implications of our results for 
fast wave current drive experiments are discussed. 22 refs, 15 figs. 


2794 Fast-wave current drive in tokamaks at lower 
hybrid frequencies. Andrews, P.L.; Bhadra, D.K. (GA 
Technologies, Inc., San Diego, CA, USA). Nuclear Fusion; 
26: No. 7, 897-905(Jul 1986). 

It is proposed to utilize steady-state current drive for toka- 
mak reactor plasmas with fast-wave injection near the lower hybrid 
frequency. For a self-consistent calculation of wave damping and 
current drive, quasi-linear theory is used, assuming a one-dimen- 
sional model for the electron velocity distribution. For a simple, 
one-pass model to be correct, it is essential to include the effects of 
scattering by density fluctuations and the subsequent modification 
of the initial Nsub(parallel) spectrum by shear. The results for a 
TFCX-like plasma are encouraging. Possible wave absorption by 
fusion generated alpha particles turns out to be a rather small 
effect. 25 refs, 4 figs. 
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2795 Charge exchange and fusion reaction measure- 
ments during compression experiments with neutral beam 
heating in the Tokamak Fusion Test Reactor. Kaita, R.; 
Heidbrink, W.W.; Hammett, G.W. (Princeton Univ., NJ, 
USA. Plasma Physics Lab.). Nuclear Fusion; 26: No. 7, 863- 
871(Jul 1986). 

Adiabatic toroidal compression experiments were performed 
in conjunction with high power neutral beam injection in the Toka- 
mak Fusion Test Reactor (TFTR). Acceleration of beam ions to 
energies nearly twice the injection energy was measured with a 
charge exchange neutral particle analyser. Measurements were also 
made of 2.5 MeV neutrons and 15 MeV protons produced in fusion 
reactions between the deuterium beam ions and the thermal deuteri- 
um and *He ions, respectively. When the plasma was compressed, 
the d(d,n)*He fusion reaction rate increased by a factor of five, and 
the *He(d,p)a rate by a factor of twenty. These data were simulat- 
ed with a bounce averaged Fokker-Planck program, which assumed 
conservation of angular momentum and magnetic moment during 
compression. The results indicate that the beam ion acceleration 
was consistent with adiabatic scaling. 12 refs, 9 figs. 


2796 The impact of plasma heating efficiency on the 
power balance of powerplant fusion reactors. Roth, J.R. 
(Dept. of Electrical Engineering, Univ. of Tennessee, Knox- 
ville, TN 37996-2100 (615)974-4446). pp 1090-1093 of Pro- 
ceedings of the 11th symposium on fusion engineering. Pis- 
cataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985) 

In a fusion powerplant, the physical processes occurring in 
the plasma and the characteristics of the energy conversion equip- 
ment interact in a complex way to determine limits on the ion 
number density, kinetic temperature, and containment time within 
which fusion power production is possible. Lawson's classic analy- 
sis is extended to include reactors with net electrical power input 
or output, and to plasma heating equipment which functions with 
less than 100% efficiency. The results can be summarized by a 
Lawson diagram in which the efficiency of the energy conversion 
equipment eta, is replaced with the product of this efficiency, the 
efficiency of the plasma heating equipment eta/sub 1/, and the re- 
circulating power fraction, F. 


2797 Princeton Beta Experiment. Bol, K.; Couture, P.; 
Fonck, R.; Gammel, G.; Ida, K.; Jahns, G.; Kaita, R.; Kaye, 
S.; Kugel, H.; LeBlanc, B. (Plasma Physics Lab., Princeton 
Univ., P.O. Box 451, Princeton, NJ 08544). pp "751- 754 of 
Proceedings of the 11th symposium on fusion engineering. 
ation) NJ; IEEE Service Center (1986). (CONF- 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Princeton Beta Experiment (PBX) is designed to test the 
value of extreme cross-sectional shaping - in this case indentation of 
the plasma on the inboard side - for increasing the stability of the 
plasma against pressure-driven modes and thus achieving high beta 
plasmas (8 = 10%). This paper presents the quite promising results 
of the experiment to date and describes the proposed machine 
modifications for overcoming some of its shortcomings. 


2798 An E/sup 22/B end-loss-ion analyzer for the 
Tandem Mirror Experiment-Upgrade (TMX-U). Wood, B.E.; 
Foote, J.H.; Coutts, G.W.; Pedrotti, L.R.; Schlander, LF: 
Brown, M. D. (Lawrence Livermore National Lab., P. O. 
Box 5511, L-540, Livermore, CA 94550). pp 1123- 1126 of 
Proceedings of the 11th symposium on fusion engineering. 
Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). Contract W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The authors have installed a new diagnostic instrument to in- 
vestigate ions emanating along magnetic-field lines of the TMX-U 
tandem-mirror experiment. This analyzer contains parallel electric 
and magnetic fields, which yield ion mass and energy spatial sepa- 
ration. A dual array of 128 copper collector plates detects particles 
in the ion flux that is first collimated and then focused through the 
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180-degree bending magnetic field. An electric field applied trans- 
verse to the bending particle path then separates the ion masses in 
the direction i to the magnetic-pole faces while the 
magnetic field spreads out the different energies of each mass in a 
plane parallel to the magnetic-pole tips. The CAMAC-based data 
recorders are fiber-optically coupled to the system controller for 
data acquisition, analysis, and display. A commercial CAMAC data 
recorder was modified for current input. The authors expect to 
measure higher particle energies than the present gridded end-loss 
analyzers as well as to more accurately determine the energy spec- 
tra. 


2799 Digital spectral analysis: a diagnostic for fusion re- 
search, Ritz, Ch.P. ; Powers, ey Brower, D.L.; ory 
T.; Bengtson, R.D.; Luhmann, N.C.; Peebles, W.A. 
of Texas at Austin, ‘Austin, TX 78712). pp 1185-1188 of al 
ceedings of the 11th symposium on fusion engineering. Pis- 
cataway, NJ; EE Service Center (1986). (CONF- 
851102—). 

From 11. symposium on en 
search; Austin, TX, USA (18 Nov 08S). 

Appropriate si processing of data which are delivered 
from a hardware diagnostic device must be considered as an impor- 
tant part of a plasma diagnostic tool. The advantage of processing 
the data with a computer is that it makes the smallest possible com- 
mitment to the later analysis and thus preserves maximal flexibility. 
This concept also allows a considerable reduction of the actual 
measurement time at the fusion device. As examples several useful 
processing techniques, which are based upon digital spectral analy- 
sis, are presented. All examples are based on data measured in the 
TEXT tokamak. 


problems in fusion re- 


2800 Development of an integrated data acquisition and 
handling system based on digital time series analysis for the 
measurement of plasma fluctuations. Ghayspoor, R.; Roth, 
J.R. (Dept. of Electrical Engineering, The Univ. of Tennes- 
see, Knoxville, TN 37996-2100). pp 1178-1181 of Proceed- 
ings of the 11th symposium on fusion engineering. Pis- 
e110”). NJ; IEEE Service Center (1986). (CONF- 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The nonlinear characteristics of data obtained by many 
plasma diagnostic systems requires the power of modern computers 
for on-line data processing and reduction. The objective of this 
work is to develop an integrated data acquisition and handling 
system based on digital time series analysis techniques. These tech- 
niques make it possible to investigate the nature of plasma fluctua- 
tions and the physical processes which give rise to them. The ap- 
proach is to digitize the data, and to generate various spectra by 
means of Fast Fourier Transforms (FFT). Of particular interest is 
the computer generated auto-power spectrum, cross-power spec- 
trum, phase spectrum, and squared coherency spectrum. Software 
programs based on those developed by Jae. Y. Hong at the Univer- 
sity of Texas are utilized for these spectra. The LeCroy 3500-SA 
signal analyzer and VAX 11/780 are used as the data handling and 
reduction system in this work. In this report, the software required 
to link these two systems are described. 


2801 MIRI signal processing. Cohen, R.L.; Anderson, 
H.M.; Mansfield, D.; Foote, V.S.; Montague, J. (Plasma 
Physics Lab., Princeton Univ., P.O. Box 451, Princeton, “te 
08344). pp 1182-1184 of Proceedings of the 11th sym 

on fusion engineering. Piscataway, NJ; IEEE jie 
Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Multichannel Far Infrared Interferometer (MIRI) is one 
of many operating diagnostics on the Tokamak Fusion Test Reac- 
tor (TFTR) at the Princeton Plasma Physics Laboratory (PPPL). 
MIRI presently measures line-average electron density along 10 
vertical chords at a single azimuthal location. Future plans include 
the addition of 10 channels of Faraday Rotation by October 1986. 
MIRI consists of the complex blending of electronic, optic, and me- 
chanical design and engineering. The electronics can be divided 
into two groups. One group supports the lasers, i.e., chiller, high 












voltage power supply, gas delivery, gas monitoring system, vacuum 
pumps, laser power and frequency monitors, and the servo-loops 
that tune and stabilize the lasers. The other set includes the signal 
pre sv entom an in aman This paper is limited to the 


and fabrication of an actively cooled 
Paterson, J. os 
G.W. (Lawren 
Berkeley Lab., Univ. of California, Berkeley, CA 94720). 
1189-1191 of Proceedings of the 11th symposium on fusion 
engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). Contract ‘AC03-76SF00098. 

From 11. symposium on engi problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The details of the mechanical design and fabrication for a 
Langmuir Probe for the continuous monitoring of plasma density 
are given. The probe was designed for use as a diagnostic tool in 
the development of long pulse positive ion plasma sources for use 
on neutral beam systems. The essential design feature of this probe 
is the incorporation of two electrically isolated cooling water cir- 
cuits which actively cool the probe tip and probe jacket. The elec- 
trical isolation is required to prevent drain currents from the probe 
body disturbing the measurement of the probe tip current and 
thereby the plasma density measurement. The successful realization 
of the design requires precision components and vacuum tight ce- 
ramic to refractory metal brazes. To date this design has successful- 
ly operated in steady-state in plasma densities up to 250 mA/cm/ 
sup 2/ and surface heat fluxes of 25 W/cm/sup 2/. 


2803 Recent advances in multichannel far-infrared col- 
lective scattering and interferometry systems. Brower, D.L.; 
Doyle, E.J.; Howard, J.; Kim, S.; Lehecka, T.; L 

N.C. Jr.; Park, H.K.; Peebles, W.A.; Savage, R.L. Jr.; 
Wagner, J. (Univ. of California at Los eles, Los Ange- 
les, CA 90024). pp 1115-1118 of Proceedings of the 11th 
symposium on Ps. engineering. Piscataway, NJ; IEEE 
Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

In this paper, ‘multichannel collective Thomson scattering 
and phase sensitive imaging systems operating in the far-infrared 
are described and established as valuable diagnostic tools possessing 
a wide range of applications in thermonuclear fusion research. Such 
nonperturbing diagnostics permit internal measurement of several 
critical plasma parameters including the electron density, ion tem- 
perature, magnetic field and electron density fluctuation spectra. 
The multichannel capability allows the single shot determination of 
wave dispersions (collective scattering) or plasma profiles (interfer- 
ometry). This is necessary in order to investigate time dependent 
perturbations to plasma profiles (e.g. produced by either external 
heating or impurity injection) and also because of the sometimes 
random nature of the phenomena being studied (e.g. microturbu- 
lence). Shot-to-shot tokamak irreproducibility also dictates the need 
for multichannel systems. 


2804 Neutral particle time-of-flight analyzer for the 
Experiment 


Tandem Mirror Upgrade. Hibbs, S.M.; Carter, 
M.R.; Coutts, G.W. (Lawrence Livermore National Lab., 
P.O. Box 808, L-540, Livermore, CA 94550). pp 1127-1 129 
of Proceedings of the 11th symposium on fusion engineer- 
ing. Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). Contract "W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The authors describe the design and performance of a time- 
of-flight (ToF) analyzer being built for installation on the east end 
cell of the Tandem Mirror Experiment Upgrade (TMX-U). Its pri- 
mary purpose is to measure the velocity distribution of escaping 
charge exchange neutral particles having energies between 20 and 
5000 electron volts (eV). It also enables direct determination of the 
thermal barrier potential when used in conjunction with the plasma 
potential diagnostic and the end loss ion spectrometer. In addition, 
it can measure the velocity distribution of passing ions leaving the 
central cell and of ions trapped in the thermal barrier. 


facility. : < 
Stever, R.D.; Goerz, D.A.; Pickles, W.L. (Lawrence Liver- 
more National Lab., P.O. Box 5511, L-634, Livermore, CA 
94550). pp 1130-1134 of Proceedings of the 11th ae 
on fusion engin we Piscataway, NJ; — 
oa (1986). %CO -851102—). Contract W405 ENG. 


From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Background Gas Pressure (BGP) diagnostic is a collec- 
tion of pressure gauges inside the Mirror Fusion Test Facility 
(MFTF-B) vacuum vessel to measure neutral gas density near the 
plasma region. These measurements help to explain the role of 
background neutrals in particle and power balance, particularly in 
the maintenance of the cold halo plasma that shields the hot core 
plasma from returning neutrals. The diagnostic consists of magne- 
tron-type, cold-cathode gauges, each stripped of its permanent 
magnet, and utilizing the MFTF-B ambient B-field in strengths of 1 
to 25 kG. As part of the design effort, tests were performed to 
characterize gauge operation in strong magnetic field strengths and 
to evaluate the parameters affecting performance. This paper de- 
scribes the BGP diagnostic and presents the details of the mechani- 
cal and electrical design. 


2806 Design of a heavy ion beam probe for the TARA 
Tandem Mirror. Hallock, G.A.; Coleman, J.W.; Zaidi, N.A.; 
Zielinski, J.J. (Center for Fusion Engineering, The Univ. of 
Texas at Austin, Austin, TX 78712). pp 1146-1150 of Pro- 
ceedings of the 11th symposium on fusion engineering. Pis- 
cataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The authors are developing a heavy ion beam probe to 
measure the radial Cistribution of the central cell space potential in 
TARA. A singly charged 30 KeV ion beam is injected ~ vertically 
downward into the TARA plasma, through a diagnostic box locat- 
ed 335 cm axially from the machine centerline. An energy analyzer, 
mounted on the east flange of the box, detects 2/sup +/, 3/sup +/ 
, and possible 4/sup +/ ions from electron impact ionization of the 
beam with plasma electrons. The authors intend to set up and oper- 
ate the beam probe during the Summer of 1985 on a test stand. In- 
stallation on TARA is scheduled for late 1985. This paper describes 
the system, presents the complete design, indicates test stand oper- 
ations, and describes the details of the measurements expected. 


2807 Engineering and — considerations for design- 
ing, installing diagnostic set on 
DIII-D. Baur, J.F.; Brooks, Nii: Mahdavi, M.A. (DITI-D 
Physics and Engineering Departments, Lawrence Liver- 
more Lab.). pp 1122 of Proceedings of the 11th symposium 
on fusion engineering. Piscataway, NJ; IEEE Service 
Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A list and description of the resited and augmented set of 
plasma diagnostic instruments is given, including a list of systems 
and the parameters measured, the physical location around the 
DIII-D tokamak, the major space and engineering constraints, and 
the schedule for phased reinstallation on the tokamak. The order in 
which existing diagnostics are installed on DIII-D is dictated by 
their importance to the experimental program, their impact on the 
installation of other systems, and in some cases, the cost of modifi- 
cation. A more detailed description is given of the siting and design 
problems solved for several of the more complex diagnostic sys- 
tems, such as the neutral particle charge exchange system, the 
Thomson scattering profile system, and the multichordal radial in- 
terferometer system. Some provision has been made to design and 
fabricate ports and the associated hardware to accommodate equip- 
ment built at other laboratories and universities that might be trans- 
ported to DIII-D and installed with a minimum of further engineer- 
ing modifications. 
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2808 Plasma-Potential Diagnostic (PPD) hardware used 
on the Tandem Mirror Experiment-Upgrade (TMX-U). 
Steele, D.L.; Hornady, R.S.; Stever, R.D.; Coutts, G.W.; 
Nelson, D.H. (Lawrence Livermore National Lab., P.O. 
Box 5511, L-540, Livermore, CA 94550). pp 1151-1154 of 

ings of the 11th symposium on fusion engineering. 
Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). Contract W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The PPD is an instrument used to indirectly measure the po- 
tential of the center-cell plasma of TMX-U. Thallium ions are in- 
jected at energies of about 60 keV from an ion gun capable of 80 
kV operation. The singly charged ions collide with plasma elec- 
trons and generate double-charged ions. Ions in the higher charge 
state exit the plasma and are detected in an electrostatic energy an- 
alyzer. From measurements of the injected ion energy and the 
output ion energy one can determine the plasma potential in the 
ionization region. This paper discusses hardware and techniques for 
calibrating the energy analyzer on the PPD. Initially, calibrating 
the PPD analyzer required full operation of the TMX-U magnets to 
deflect the beam into the energy analyzer. Since it is a hazard to 
operate the magnets while personnel are in the pit area, calibration 
was done remotely. This was not only time consuming but also re- 
quired magnet system operation personnel. 


2809 Applications of digital signal processing for noise 
removal from plasma diagnostics. Kane, R.J.; Candy, J.V.; 
Casper, T.A. (Lawrence Livermore National Lab., P.O. 
Box 808, L-389, Livermore, CA 94550). pp 1388-1392 of 
Proceedings of the 11th symposium on fusion engineering. 
Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). Contract W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The use of digital signal processing techniques for removal 
of noise components present in plasma diagnostic signals is dis- 
cussed, particularly with reference to diamagnetic loop signals. 
These signals contain noise due to power supply ripple in addition 
to plasma characteristics. The application of noise canceling tech- 
niques, such as adaptive noise canceling and model-based estima- 
tion, are discussed. The use of computer codes such as SIG is de- 
scribed. 


2810 Fast ion studies of ion cyclotron heating in the 
PLT tokamak. Hammett, G.W. Princeton, NJ; Princeton 
Univ. (1986). 236p. University Microfilms Order No. 86- 
12,694. 

Thesis (Ph. D.). 

The most promising method for heating a tokamak reactor 
plasma to thermonuclear temperatures is the use of waves in the ion 
cyclotron range of frequencies. Measurements of the fast non-Max- 
wellian ions produced by this heating method provide a wealth of 
information about the physics of wave heating. Previous experi- 
ments have demonstrated that ion-cyclotron heating tends to 
produce energetic ions whose banana tips are near the resonance 
layer. Cyclotron heating causes this resonance localization by im- 
parting perpendicular energy to particles, and by imparting more 
energy to particles that spend more time in the resonance layer. A 
bounce-averaged quasilinear operator, which property includes 
these effects, was implemented in a Fokker-Planck code in order to 
make detailed comparisons with measurements. Good agreement is 
found with data from a horizontally-scanning, mass-resolving, neu- 
tral particle analyzer, although the assumed RF power deposition 
profile needed to match the data is broader than expected in some 
cases. Alternatively, radial diffusion of fast ions (which is ignored 
in the code) may make the RF power profile appear to be broader 
than it is. In addition to the usual charge exchange measurements of 
hydrogen and deuterium, double charge exchange measurements of 
*He were made. 


2811 Design improvements for mode and polarization 
converters for 6-GHz Rhee, U.D. Madison, WI; 


Univ. of Wisconsin (1986). 147p. University Microfilms 
Order No. 86-05,711. 
Thesis (Ph. D.). 








Gyrotrons currently in use typically have circular-wave- 
guide microwave outputs in the TEo: or TEo: modes which are not 
efficient for plasma heating. Periodic perturbation type mode con- 
verters have been successfully used to convert these outputs to a 
TE, or HE;; mode which have more efficient plasma heating char- 
acteristics. Methods are discussed by which the efficiency and 
power handling capability of those mode converters can be in- 
creased while their length is simultaneously reduced. The mode 
converter’s bandwidth is also usually increased. These improve- 
ments are accomplished by (1) changing the perturbation period 
slightly from the beat wavelength between the input and the de- 
sired output mode to account for the effect of the presence of un- 
wanted modes, (2) inserting sections of straight waveguide to adjust 
the relative phases of the important modes so that coupling to un- 
wanted modes is minimized, (3) varying the amplitude of the per- 
turbation from period to period to maximize the converter efficien- 
cy, and (4) choosing the profile of the perturbation period to fur- 
ther reduce the coupling to unwanted modes. 


2812 Wave heating and the U.S. magnetic fusion energy 
program, Staten, H.S. (Department of Energy, Washington, 
DC, USA. Office of Fusion Energy). Journal of Microwave 
Power; 20: No. 2, 110-114(1985). (CONF-8409369—). 

From International Microwave Power Institute symposium; 
—— MN, USA (17 Sep 1984). 

U.S. Government's support of the fusion program is 
predicated upon the long-term need for the fusion option in our 
energy future, as well as the near-term benefits associated with de- 
velopments on the frontier of science and high technology. As a 
long-term energy option, magnetic fusion energy has the potential 
to provide an inexpensive, vast, and secure fuel reserve, to be envi- 
ronmentally clean and safe. It has many potential uses, which in- 
clude production of central station electricity, fuel for fission reac- 
tors, synthetic fuels, and process heat for such applications as de- 
salination of sea water. This paper presents an overview of the U.S. 
Government program for magnetic fusion energy. The goal and ob- 
jectives of the U.S. program are reviewed followed by a summary 
of plasma experiments presently under way and the application of 
wave heating to these experiments. 


2813 Physics of plasma wave heating for fusion energy. 
Kashuba, R.J.; Mullen, J.H. (McDonnell Douglas Astronau- 
tics Co., St. Louis, MO, USA). Journal of Microwave Power; 
20: No. 2, 115-124(1985). (CONF-8409369—). 

From International Microwave Power Institute symposium; 
Minneapolis, MN, USA (17 Sep 1984). 

The general physics of plasma wave heating of magnetically 
confined plasma will be discussed. A presentation of the basic phys- 
ical mechanism, theoretical models, and experimental results will be 
given. Emphasis will be placed on heating in the ion cyclotron 
range of frequencies, the use of lower-hybrid waves to generate 
current, and the use of electro-cyclotron heating in tandem mirrors. 
Additional applications will also be given. 


2814 High power millimeter-wave fusion plasma heating 
sources. Schmitt, M.J.; Dettope, W.J.; Tancredi, J.J. 
(Hughes Aircraft Co., Torrance, CA, USA. Electron Dy- 
namics Div.). Journal of Microwave Power; 20: No. 2, 125- 
129(1985). (CONF-8409369—). 

From International Microwave Power Institute symposium; 
Minneapolis, MN, USA (17 Sep 1984). 

e need of the fusion energy program for high power mm- 

wave sources for use in plasma heating experiments has resulted in 
the rapid development of gyrotron oscillators. 


2815 Fusion plasma heating with high power microwave 
and millimeter wave tubes. McCune, E.W. (Varian Associ- 
ates, Inc., Palo Alto, CA, USA). Journal of Microwave 
Power; 20: No. 2, 131-136(1985). (CONF-8409369—). 
From International Microwave Power Institute symposium; 
Minneapolis, MN, USA (17 Sep 1984). 
is paper presents details of existing klystrons and gyro- 
trons in plasma heating service. Design and performance informa- 
tion is presented for the VKS-8269A and VKC-7849 klystrons 
which provide 500 kW at 2.45 GHz and 250 kW at 4.6 GHz, re- 
spectively. Similar information is provided for the VGA-8050A and 





VGE-8060A gyrotrons which provide 200 kW at 28 and 60 GHz. 
The capabilities of klystrons and gyrotrons as a source of micro- 
wave power are reviewed. The design considerations controlling 
power capability and efficiency are described along with comments 
on reliability with information on field experience. 


2816 Tokamak start-up. Sheffield, J. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN). pp 7-43 of Tokamak 
start-up. Knoepful, H. New York, NY; Plenum Press (1985). 
(CONF-850708—). 

From Workshop on tokamak start-up - problems and scenar- 
ios related to the transient phases of long-burn operations; Erice, 
Italy (14 Jul 1985). 

During recent years, improvements have been made to toka- 
mak start-up procedures, which are important to the optimization 
of ignited tokamaks. The use of RF-assisted start-up and noninduc- 
tive current drive has led to substantial reduction and even com- 
plete elimination of the volt-seconds used during start-up, relaxing 
constraints on poloidal coil, vacuum vessel, and structure design. 
This paper reviews these and other improvements and discusses the 
various bulk heating techniques that may be used to ignite a D-T 
plasma. New results show that with lower hybrid preionization and 
current drive, the voltage may even be reversed. Brief comments 
are offered on ohmic ignition, though the paper concentrates on the 
use of ignition tokamaks that require auxiliary heating to ignite. 
The most successful approaches to the auxiliary (nonohmic) heating 
of tokamaks are the injection of intense neutral atom beams, the ap- 
plication of RF heating and adiabatic compression, in addition to 
the use of solid hydrogen pellet injection. Each approach is dis- 
cussed. 


2817 A simple procedure for establishing ignition condi- 
tions in tokamaks. Uckan, N.A.; Sheffield, J. (Oak Ridge 
National Laboratory, Oak Ridge, TN). pp 45-72 of Toka- 
mak start-up. Knoepful, H. New York, NY; Plenum Press 
(1985). (CONF-850708—). 

From Workshop on tokamak start-up - problems and scenar- 
ios related to the transient phases of long-burn operations; Erice, 
Italy (14 Jul 1985). 

A method of establishing ignition conditions and plasma op- 
erating regimes in tokamaks over large regions of parameter space 
under various physics assumptions using a simple global model is 
presented. Contour plots of ignition, supplementary power, and 
plasma heating and operating windows are generated. These are 
then used to analyze the potential physics design space, operating 
regimes, and plasma performance characteristics of small, high-field 
tokamak ignition experiments. Specific features included in the 
model are: plasma power balance considering various forms of ion 
and electron thermal diffusivities or global energy confinement 
times; consistent plasma profiles and geometry; neoclassical en- 
hancement of resistivity; fast-alpha contribution to total pressure; 
equilibrium plasma current model, and various constraints imposed 
by equilibrium, stability and confinement. 


2818 A comparison of tokamak burn cycle options. 
Ehst, D.; Brooks, J.N.; Cha, Y.; Evans, K. Jr.; Hassanein, 
A.M.; Kim, S.; Majumdar, S.; Misra, B.; Stevens, H.C. (Ar- 
gonne National Laboratory, "Fusion Power Program, Ar- 
gonne, IL). pp 73-94 of Tokamak start-up. Knoepful, H. 
New York, NY; Plenum Press (1985). (CONF-850708—). 
From Workshop on tokamak start-up - problems and scenar- 
ios related to the transient phases of long-burn operations; Erice, 
Italy (14 Jul 1985). 
Experimental confirmation of noninductive current drive has 
brought about a number of suggestions as to how this technique 
can be used to extend the fusion burn period and improve the reac- 
tor prospects of tokamaks. Several distinct burn cycles, which 
employ various combinations of ohmic and noninductive current 
generation, are possible, and the authors study their relative costs 
and benefits for both a commercial reactor as well as an INTOR- 
class device. The authors begin with a review of the burn cycle op- 
tions. The authors argue that pure continuous wave (CW) oper- 
ation is the only cycle which is clearly superior for a commercial 
reactor, whereas the hybrid mode could be a worthy goal for a 
smaller INTOR sized tokamak if current drive efficiency does not 
improve beyond the values currently demonstrated. 
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2819 Discharge control and evolution in TFTR. Mueller, 
D.; Bell, M.; Boody, F.; Bush, C.; Cecchi, J.L.; Davis, S.; 
Dylla, HLF.; Efthimion, B.C (Princeton Plasma Physics 
Laboratory, ’ Princeton University, Princeton, New Jersey). 
pp 143-157 of Tokamak start-up. Knoepful, H. New York, 
NY; Plenum Press (1985). (CONF-850708—). 

From Workshop on tokamak start-up - problems and scenar- 
ios related to the transient phases of long-burn operations; Erice, 
Italy (14 Jul 1985). 

The Tokamak Fusion Test Reactor (TFTR) was designed to 
explore plasma confinement and heating at reactor-like parameters. 
Operation of both the toroidal field and plasma current at full 
design parameters has been achieved and the plasma parameters are 
summarized in this work. Control of the discharge evolution has 
played an important role in attaining these parameters. The control 
of impurities in a tokamak is largely a result of the choice of limiter 
and wall materials, conditioning techniques and gettering. The im- 
purity control procedures adopted during the run period ending 
April 13, 1985 are discussed. The discussion of discharge evolution 
and control is broken down into discharge initiation, volt-second 
consumption, current and density ramp-up and ramp-down. Also 
discussed is control of the current ramp-up using a plasma growing 
technique and the control of density using gas puffing, pellet injec- 
tion and neutral beam fueling, along with a discussion of the densi- 
ty range which is found to increase plasma current. 


2820 Start-up and ramp-up of the PLT tokamak by 
lower hybrid waves. Jobes, F.C.; von Goeler, S.; 

S.; Chu, T.K.; Fisch, N.J.; Hooke, W.M.; Karney, C.F.F.; 
Meservey, E. B.; Motley, R. W.; Stevens, J. 'E. (Plasma Phys- 
ics Laboratory, Princeton University, Princeton, New 
Jersey). pp 203-216 of Tokamak start-up. Knoepful, H. New 
York, NY; Plenum Press (1985). (CONF-850708—). 

From Workshop on tokamak start-up - problems and scenar- 
ios related to the transient phases of long-burn operations; Erice, 
Italy (14 Jul 1985). 

Lower hybrid current drive (LHCD) is an inherently steady- 
state means of maintaining the poloidal field of a tokamak reactor. 
However, the energy losses of LHCD, which are proportional to 
density, are projected to be too great in a fusion reactor for LHCD 
to be economically feasible during the burn state of the reaction 
cycle. The authors maintain that LHCD could be extremely useful 
in restoring poloidal field energy between burns. In situations not 
requiring a rapid build up, LHCD appears, by extrapolation from 
present experiments, to be capable of supplying the full required 
poloidal field energy. In this paper, experiments have been per- 
formed on PLT and other tokamaks to examine the role of LHCD 
in start-up and ramp-up, as well as to examine the efficiency of 
stady-state current drice. Both the start-up and the ramp-up experi- 
ments were quite successful, with the start-up experiment obtaining 
currents up to 20% of full current for PLT, and the ramp-up ex- 
periments obtaining ramp-up efficiencies of approximately 20%. 


2821 Plasma current profile shaping with RF-current 
drive. Ehst, D.A.; Evans, K. Jr. (Argonne National Labora- 
tory, Fusion Power Program, Argonne, IL). Pp? 269-280 of 
Tokamak start-up. Knoepful, H. New York, NY; Plenum 
Press (1985). (CONF- 850708—). 

From Workshop on tokamak start-up - problems and scenar- 
ios related to the transient phases of long-burn operations; Erice, 
Italy (14 Jul 1985). 

In this paper, the authors report the first calculation of RF 
current drive in a toroidal geometry. The result is self-consistent in 
that the tokamak magnetic field generated by the RF-driven cur- 
rent is used to compute the wave trajectory and spetial damping in 
the plasma. The authors also derive the quasilinear theory in an axi- 
symmetric torus, as well as a numerical solution to this problem, 
and then investigate RF-generated equilibria in a reactor-relevant 
geometry. By adjusting the RF/plasma parameters, a wide range of 
equilibria can be created. As suggested in earlier studies, it may be 
possible to tailor the current density in an RF-driven discharge by 
careful selection of the wave properties. A judicious choice of cur- 
rent density profile can also result in small total toroidal current. 
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Concepts and development of drift pumping for the 
Tandem Mirror Experiment-Upgrade (tmx-u). “7% R.J.; Pe- 
drotti, L.R.; Brooksby, C.A.; Cummins, W.F Jackson, 
M.C.; Pi oulsen, P. (Lawrence Livermore National Lab., 
P.O. Box 808, Pa omg ——* CA yn 8 pp 906-909 of 
Proceedings 0’ symposium on fusion engineering. 
Piscataway, NJ; IEEE Service Center (1985). (CONF- 
851102—). Contract W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Low-energy ions trapped in the thermal barrier region of the 
TMX-U plasma cause a potential reduction which results in in- 
creased scattering and less thermal isolation between regions of the 
plasma. A method of removing these ions using magnetic field per- 
turbations at the ion drift frequency has been developed. The con- 
cepts of “drift pumping” and hardware development are described 
in this paper. 


2623 Electron beam phase sensitive measurements of 
electrostatic potential barrier produced by ECRH on the Ten 
Meter Multiple Mirror experiment. Chang, C.P. Berkeley, 
CA; Univ. of California (1985). 183p. University Microfilms 
Order No. 86-09,969. 

Fag (Ph. D.). 

An electrostatic potential well and mirror-trapped hot elec- 
trons are created by high power, short pulse electron cyclotron res- 
onance heating (ECRH) of the plasma in one cell of Berkeley Ten 
Meter Multiple Mirror machine. The creation and subsequent decay 
of the potential well (thermal barrier) is measured by a newly de- 
veloped, electron beam time-of-flight, phase sensitive diagnostic. 
The diagnostic features a current-modulated electron beam travel- 
ling axially through the cell receiving the ECRH. The beam is 
emitted by a miniature electron gun located in an adjacent cell, and 
the beam current is collected using a miniature collector located in 
the other adjacent cell. The phase of the modulated beam current 
collected is analyzed. The phase difference of the beam before and 
after the ECRH is used to determine the depth of the barrier. The 
time evolution of the barrier is obtained by continuous phase detec- 
tion. Other plasma parameters are measured by Langmuir probes, 
an x-ray detector, a diamagnetic loop, and a sweep frequency 
microwave interferometer. The measurement principles, and typical 
data from each diagnostic are presented. Numerical models of the 
barrier evolution based on charge neutrality are discussed, and the 
numerical results along with the experimental observations are pre- 
sented. 


2824 Ponderomotive Hamiltonian and Lyapunov stabili- 
ty for magnetically confined plasma in the presence of rf 
field. Similon, P.L.; Kaufman, A.N.; Holm, D.D. (Lawrence 
Berkeley Lab., CA). Physics Letters [Section] A; 106A: No. 1- 
2, 29-33(19 Nov 1984). Contract AC03-76SF00098. 

The self-consistent interaction of high-frequency antenna- 
generated field with low-frequency plasma motion is derived for 
multifluid dynamics and magnetohydrodynamics. Field Hamilto- 
nians and Poisson brackets are obtained, for the low-frequency evo- 
lution of plasma, low-frequency field, and high-frequency ampli- 
tude. Casimir functionals are combined with the Hamiltonians to 
form Lyapunov functionals, yielding stability criteria. Application 
to ponderomotive stabilization of unstable equilibria is discussed. 17 
references. 


2825 Efficient double-pass raman amplifier with pump 
intensity —r in a light guide. Goldhar, J.; Taylor, 
M.W.; Murray, J.R. (Lawrence Livermore National Lab., 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
Journal of Quantum Electronics; QE-20: No. 7, 772-785(Jul 
1984). Contract W-7405-ENG-48. 

Experimental observations on a double-pass methane Raman 
amplifier pumped by a KrF laser demonstrate efficient photon ex- 
traction (75-85%) of multiple pump pulses and high stage gain (10- 
20) with simultaneous intensity gain or pulse compression of about 
2. The Stokes beam divergence is about 2.5 times the diffraction 
limit and is unchanged in the amplifier to within the precision of 
the experiment. The pump pulses are of poor spatial quality and 
propagate through the amplifier in a light guide. A simple one-di- 
mensional theoretical model fits the results of the experiment. Anal- 
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the model permits a projection of the performance of 
ie ieah aud eae anainnceomieee 
systems. These systems, with somewhat better controlled pulse 
shapes than those used in the experiment, can deliver average inten- 
sity gains of 2-3 at a net energy conversion efficiency (all losses in- 
cluded) of about two thirds and a stage gain of 30. 


science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In a continuing study of RF startup of mirror-trapped plas- 
mas, the authors are investigating the use of an electron beam to 
provide seed electrons for ECRH breakdown. On each plasma shot, 
a transient neutral gas peak pressure in the range from 10/sup -5/ 
to 10/sup -3/ Torr is generated by gas puffing near the midplane. A 
2-kV electron beam is injected from an electron gun located off- 
axis near the mirror throat. ECRH is done by a microwave pulse at 
7.43 GHz with peak power levels up to several kilowatts. The 
microwaves are launched in the whistler mode from a horn antenna 


include a diamagnetic loop, emissive probe, X-ray detector, and 4- 
8Ghz microwave superheterodyne detector for electron cyclotron 
emission. The objectives of this study are to create hot electrons 
with ECRH using an electron beam for seed electrons, and to 
measure electron cyclotron emission during ECRH. 


Puen <0 oe eS 

XX tandem mirror. Garner, H.; Price, D.; th D.; Free- 
man, R.; Parks, P.; Sleeper, "As Sato, ; Okamura, S.; 
Adati, K; Kumazawa, R. (GA Technologies Inc., P.O. Box 
81608, San Diego, CA iusto oatstac open 9 
of the 1984 IEEE conference on plasma sci- 
ence. Piscataway, "NI: Service Cetier (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, May os May 1984). 

The RF ‘XX device in Nagoya, Japan has been operated as 
a tesihim Sieene ai eens one axisymme- 
tric cusp end cells. The plugging potential (phi ~ T/sub i/) is 
formed by raising the density in the end cell by gas puffing. The 
high pressure plasma required to form a plug is located in good 
curvature regions, so that raising the plug density improves the 
MHD stability. The plasma is ICH sustained (with or without ECH 
heating) for > 10 msec with 100 eV < T/sub i/ < 500 eV, 10/sup 
12/ cm /sup -3/ < N/sub ecc/ < 10/sup 13/ cm/sup -3/. There is 
no thermal barrier. The particle confinement time is enhanced by a 
factor of 2-3 when plugging is present (tau/sub p/ ~ 0.5 msec). 
The confining potential is greater than predicted by Boltzman equa- 
tion possibly due to RF effects. Axial and radial density and poten- 
tial profiles are shown. Radial transport outward to the limiter has 
been measured and radial transport inward in the nonadiabatic re- 
gions of the cusp end cell has been observed. The authors have ob- 
served no micro-instability activity. 


2828 Alfven wave heating studies in Tokapole II toka- 
mak, Kortbawi, D.; Witherspoon, F.D.; Zhu, S.Y.; Casa- 
vant, T.; Sprott, IC; Prager, S.C. (Univ. of Wisconsin- 
Madison). pp 74 of Conference wegen of the 1984 IEEE 
international conference on p science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE irternational conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In earlier experiments at low power on the Tokapole II to- 
kamak using the internal divertor rings as a launching structure the 
authors have observed a resonance with properties consistent with 
those expected for a shear Alfven wave. With these encouraging 
results, a second phase of experiments has begun where, eventually, 
4 discrete antennas, located ~180° apart in both the toroidal and 
poloidal directions and phased to establish proper mode numbers 
are driven from a 1 MW source. A prototype antenna has been in- 








stalled and tested. It is a 2 turn Faraday shielded loop extending 54° 
along a toroidal arc. This orientation was chosen for the antenna 
currents based on the earlier experiments and the simple MHD 
result that the component of the wage magnetic field perpendicular 
to the equilibrium field is most strongly divergent. To test this the 
antenna can be rotated +.45° It can also be inserted radially up to 
6 cm. 


2829 ICRF heating in the TARA tandem mirror. 
McVey, B.; Smith, D.K.; Irby, J.; Kesner, J.; 
R.; Mauel, M.; Post, R.S.; Sevillano, E.; Sullivan, J. (MIT 
Plasma Fusion Center, Cambrid: MA 02139). pp 90 of 
prcongpnge ne record of the 1984 international confer- 
science. Piscataway, NJ; IEEE Service 
Center on ea). (COR (CONF-840513—). Contract AC02- 
78ETS51013. 
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Louis, MO, USA (14 May 1984 
In the T. mir, CRF (on cyloron rage of 

Sequiltansaaiie: Gaen-dllne a eaaaanien tieone 
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ty and temperature, and to pressure weight the hot electron anchor 
with finite ion beta. Other applications that are experimentally in- 
a ee ee ee ee 

bounce resonance heating), radial potential control, and pondero- 
motive stabilization of maximum *B* systems. ICFR physics issues 
in these applications are discussed, and preliminary results of cen- 
tral cell ICRF heating experiments are presented. 


(Torsatron/Stellarator Lab., Univ. of Wisconsin-Madison). 
pp 40 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 


Louis, MO, USA (14 May yg 
A high-frequency (350 ) axisymmetric toroidal electric 
field is induced in the Proto-cleo Stellarator (iota=3, 7 field peri- 


ods, major radius R = .40 m, B/sub 0/=0.3 T) by means of an 
current driven in a toroidal coil. This electric field (~1 
V/cm) efficiently breaks down the hydrogen gas at p = 10/sup -5/ 


field modulates the size of the magnetic islands, which should lead 
to magnetic field line reconnection and localized plasma heating in 
the plasma center. In the case studied here, the effectiveness of the 
breakdown is a function only of the induced electric field amplitude 
and the particle confinement time. It is found that the particle con- 
finement time decreases in the presence of the doublet. 


2831 Ion ring injection through puffed gas clouds-prepa- 
ration for ring trapping with a fast gated coil. Pedrow, P.D.; 
Greenly, J.B.; Hammer, D.A.; Sudan, R.N. (Cornell Univ.). 
pp 52 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice = (1984). (CONF-840513—). 
rom IEEE international conference on plasma science; St. 
Louis, MO. USA (14 May 1984). 
The IREX IREX experiment uses radial magnetic flux to insulate 
an annular ion diode. The ion rings travel through a magnetic cusp, 
propagate in a straight field-line region and reflect from a down- 
stream mirror. The rings require gas to propagate space charge 
neutralized through transverse magnetic fields. Recent work has 
provided a puffed gas cloud localized to the transverse field re- 
gions. These experiments use a 50 ns wide current pulse of 50 KA 
at 550 kV. The ring that emerges from the diode contains 5 x 10/ 
sup 15/ protons with aximuthal currents of 10 kA. The ring is 50 
cm long and produces on-axis diamagnetic fields of 270 G. Experi- 
ments have been completed with puffed gas applied only to the 
cusp. The ring was successfully injected through the cusp but was 
unable to reflect from the downstream mirror, presumably due to 
proton-electron charge separation when the beam encountered the 
radial fields in the mirror. A nitrogen pressure of 3 mT in the 


downstream mirror was sufficient to give reflections but 0.2 mT of 


confinement in TRX- 
Sciences North- 
). BP 12 of Conference record of 


ternational conference science. 
Piscataway, NJ; IEEE Service Center oie. (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Particle and poloidal flux lifetime data from the TRX-1, 
field-reversed theta pinch experiment, have been used to infer infor- 
mation on the basic transport behavior. The field-reversed configu- 
rations were created over a broad range of plasma parameters: se- 
paratrix radii, 4-8 cm; lengths, 35-80 cm; and temperature T/sub e/ 
+ T/sub i/, 150-1000 eV. The confinement times covered a wide 
range as well: Particles, tau/sub N/ = 30-170 ps; poloidal flux, 
tau/sub phi/ = 30-140 ys; & energy tau/sub E/ = 20-75 ps. The 
experimental data was divided, a priori, into three classes: 1) the 
triggered-reconnection mode; 2) the programmed-formation mode 
with a good preionization (PI); and 3) programmed formation with 
poor PI. 


Recent results from TMX-U thermal barrier ex- 
periments, Molvik, A.W Allen, S.; Barter, J.; Berzins, L.; 
; Clauser, J.; Clower, Cc; 
Fs Ge Correll, D. wren Livermore National Lab., Liver- 
—_ CA 94550). 54 of Conference record of the 1984 
ienaaiionsl cont conference on plasma science. Pis- 
pe ll NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Tandem Mirror Experiment-Upgrade (TMX-U) device 
was designed to study plasma confinement in a tandem mirror with 
thermal barriers. Previously the author reported improved axial 
confinement with high end-plug potentials, consistent with thermal 
barrier operation. Now, the existence of thermal barriers in TMX-U 
confirmed by measuring the axial potential profile. Specifically, 
measured the change in energy of a 5-keV deuterium neutral beam 
that is injected nearly parallel to the axis and is ionized between the 
barrier and the central cell. The authors found that the barrier po- 
tential is lower than the central cell potential, as required for a 
thermal barrier. The peak potential is at least 2.4 keV, as deter- 
mined from the minimum energy of end loss ions. In addition, 
radial transport is reduced by the use of floating and electrodes that 
map to concentric cylinders in the central cell. Sloshing ions con- 
tinue to be microstable. 


2834 Recent advances in experimental tandem mirror 

confinement research. Price, R.E. (Office of Fusion Energy, 

= ae Energy). pp 54 of Conference record of the 

1984 international conference on plasma science. Pis- 

cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The U.S. program in tandem mirror confinement is being de- 
veloped on a broad range of experimental facilities. The basic ther- 
mal barrier tandem mirror configuration is being developed on 
TMX-U to demonstrate the basic physics, to be followed at LLNL, 
with MFTF-B for scaling to close to reactor conditions. Other U.S. 
facilities include the TARA and Phaedrus tandem mirrors at MIT 
and the University of Wisconsin, respectively; the Symmetric 
Tandem Mirror (STM) at TRW; and a number of smaller experi- 
ments to study specific aspects of tandem mirror physics. Forma- 
tion of the thermal barrier end plug potential profile by using slosh- 
ing ions and ECRH, was recently demonstrated on TMX-U and 
axial confinement times of 50-100 msec have been achieved. Several 
research efforts are now being directed to controlling and improv- 
ing radial transport. 
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2835 Fokker Planck analysis of electronic coupling in 
tandem mirrors. Baghaii, M.; Woo, J.T. (InterScience, Inc., 
One Washington Avenue, "Suite One, Schenectady, NY 
12305). pp 55 of Conference record of the 1984 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have applied the multi-region Fokker Planck 
code (MRFP) that they have developed for general modeling of 
tandem mirror systems to study the effect of electronic coupling on 
the equilibrium distributions. The approach they take is to model 
the system as a series of axially linked cells and solve the Fokker 
Planck equation for the local particle distributions subject to the 
constrain that the passing particle distribution are equilibrium solu- 
tions of Vlasov equation within the axial range in which these par- 
ticles are confined. Of particular interest is the net electron trapping 
rate in the plug region due to collisional scattering of the passing 
electrons in competition with Pastukhov detrapping. The net trap- 
ping rate, which also depends on the depth of the thermal barrier, 
determines the electron pumping requirements. Results of the calcu- 
lation for parameters of the Phaedrus experiment are presented. 


2836 RF drift pumping designs for Phaedrus upgrade. 
Breun, R.A. ; Golovato, S.N.; Nonn, P.; Severn, G.; Sie- 
bert, K. (Univ. of Wisconsin). pp 55 of Conference record 
of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
Phaedrus upgrade is a modification of the Phaedrus Tandem 
mirror which has a choke coil at the ends of the central cell and a 
separate thermal barrier cell between the central cell and the plugs. 
Estimates of collisional filling of the inboard thermal barrier cells 
suggest that 1-4 Amps of plasma pumping is required to maintain 
the required density depression. RF techniques are used for the 
pumping. Primary design involves using two sets of coils to 
produce a magnetic field perturbation perpendicular to the broad 
side of the elliptical flux tube in the thermal barrier. The magnetic 
perturbation frequency is tuned to the bounce frequency of the 
trapped ions and focuses its pumping action on those unwanted 
ions. The coil structure is such that the magnetic field perturbation 
is localized in the thermal barrier regions with the plug to central 
cell field line mapping unaffected. The coil structures are made up 
of two single turn copper sheets. 


2837 Neoclassical transport in the Elmo Bumpy Torus. 
Chang, C.S. (AMPC Inc., Encinitas, CA 92024). pp 55 of 
Conference record of the 1984 IEEE ‘anenoatiagit confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In the toroidal “T-mode operation of EBT, a quiescent core 
plasma is confined in a region of negative ambipolar potential and 
stabilized by high-beta, hot-electron rings. Because of the very low 
levels of plasma turbulence in the core, the confinement is expected 
to be governed by neoclassical transport mechanisms, arising from 
the toroidal nature of EBT. The rudimentary theory of this trans- 
port was within the theoretical framework of a bounce-averaged 
description of the guiding-center motion. So far, these theories have 
experienced fundamental difficulties in accounting for the observed 
ambipolar potential in that the predicted ion diffusion rate is gener- 
ally much smaller than the predicted and observed electron rate. 
Here the authors point out that the parallel motion of ions is not 
fast enough to justify the bounce-averaged analysis and that, as a 
consequence, the full three-dimensional motion of ions must be con- 
sidered in estimating their net radial transport. In fact, the ions in 
EBT can experience a resonant transport process, similar to that 
predicted for tandem-mirror configurations, that can increase the 
loss rate of cold ions to the level of the electrons. The authors sum- 
marize the status of the theory of resonant-ion transport in EBT as 
well as recent developments in the theory of electron transport and 
results of analyses of plasma confinement in the positive ambipolar- 


potential regime that offers enhanced confinement in future EBT 
devices. 
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Theory of low frequency fluctuations in Bumpy 
Tori Sanuki, H. er a 56 my Conference record of 
the 1984 IEEE international conference on plasma science. 
mo NJ; IEEE Service Center (1984). (CONF- 
840513—). 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The stability aspects associated with fluctuations have been 
investigated in Elmo Bumpy Torus (EBT) and Nagoya Bumpy 
Torus (NBT) experiments. A large effort is currently aimed at cor- 
relating the fluctuation behavior with the hot electron component 
and the ambipolar potential. The experiments indicate that the low 
frequency fluctuations (~100 KHZ) are localized around the 
region with large density gradient and the direction of rotation is 
that of the electron diamagnetic drift. Therefore, the low frequency 
fluctuations may be related to the density gradient drift wave. Non- 
local properties of electrostatic drift waves in a straight magnetic 
field in a collisionless and low-8 plasma with a hot electron compo- 
nent are discussed analytically in detail. Interesting drift wave fea- 
tures such as eigenfrequency, growth rate, radial wavenumber, and 
position of localization are clarified. Effects of the hot electron 
component and the ambipolar potential on the stability of drift 
waves are also studied and related to low frequency fluctuations 
measured in EBT/NBT experiments. It is found that the hot elec- 
tron component has a destabilizing effect but a strong ambipolar 
field has a stabilizing influence on drift waves inside the hot elec- 
tron ring. 


2839 Lower hybrid heating and current drive experi- 
ments in Alcator C. Lloyd, B.; Knowlton, S.; Porkolab, M.; 
Schuss, J.J.; big Y.; Texter, S.; Watterson, R.; Bonoli, 
P.; Englade, R. (Plasma Fusion Center, MIT, Cambridge, 
MA 02139). pp 59 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Current drive and heating experiments have been carried out 
in both H and D plasmas with molybdenum, graphite and SiC- 
coated graphite limiters. In initial experiments up to 1.15 MW of rf 
power at 4.6 GHz was injected using two 4 x 4 waveguide arrays. 
Good coupling to the plasma was readily achieved with reflectivi- 
ties in the range 5 - 10%. Current drive experiments were carried 
out in the density range 10/sup 13/Sn-bar/sub e/(cm/sup -3/ 
)=10/sup 14/, at magnetic fields 6 SB(T)=11 and with adjacent 
waveguides phased to produce a travelling wave spectrum. Flat-top 
plasma currents were maintained by the rf power for =300 ms with 
(B@ /sub + iotai/2) constant and the OH-primary effectively open- 
circuited. The maximum efficiencies obtained were eta = n-bar/e/ 
sub (10/sup 14/cm/sup -3/)I(MA) R(m)/P(MW) eta 0.12(0.08) at B 
= 10 T (8 T) and plasma currents up to 230 kA were driven by the 
injected waves. No significant difference was observed between H 
and D operation. 


Alpha-driven currents in tokamak reactors. Gouge, 
MI. J.; Hively, L.M. (U.S. Dept. of Energy, Oak Ridge, TN). 
pp 59 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The generation of a net toroidal plasma current in tokamak 
reactors by interaction of an input fast magnetosonic wave with the 
fusion product alpha particles is examined. The wave transfers mo- 
mentum to the alpha particles by Landau damping and transit time 
damping and thereby modifies the alpha particle velocity distribu- 
tion function in an anisotropic manner. The change in the alpha 
particle distribution function and the resulting toroidal current den- 
sity and wave energy absorption is calculated for several assumed 
alpha particle velocity distribution functions. A Gaussian velocity 
distribution function to model a spread in the alpha particle birth 
energy due to kinematic effects as well as speed diffusion from col- 
lisions with the background plasma is evaluated and found to give 
identical results as a monoenergetic delta function velocity distribu- 
tion in the proper limits. The physical processes producing the 
Gaussian distribution are shown to be small. 





Porkolab, M.; —— M.J.; Rohatgi, R. (Plasma 
60 of Conference record of the 1984 


p 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A 4-waveguide antenna structure (1.0 cm gap size and 0.19 
cm wall thickness) has been used to inject LHRF power into plas- 
mas through a side port and a top port at the same toroidal posi- 
tion. The purpose of these experiments is to find out the toroidal 
effect of lower-hybrid current drive efficiency. With identical 

plasma parameters (n-bar/sub e/~4x10/sup 12/cm/sup -3/, I/sub 

P/ =35kA, B/sub t/~8-10kG), the merit factor of current drive ef- 
Selene (S=n-bar/sub e/RI/sub rf//P/sub rf/) of side launching 
experiments is significantly higher by a factor of 2-3 compared to 
top launching results. This result seems to be consistent with ray 
tracing theory predicting an upshift of N/sub 11/ by the toroidal 
effect. 


Propagation of driven alfven waves in a tokamak: 
theory & experiment. ton, R.D.; Booth, W.D.; Evans, 
T.E.; Mahajah, S.M.; es, M.E.; "Ross, D.W.; Valanju, 
P.M: Wane, X.Z.; Surko, CM. (Univ. of Texas at Austin, 
Austin, TX 78712). pp 60 of erence record of the 1984 
IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 a 1984). 

The existence of toroidal confinement devices such as toka- 
maks, with substantial confinement times, offers a unique opportuni- 
ty to explore the nature of Alfven waves in a variety of plasma 
conditions. In addition, developments in the techniques of laser 
scattering or interferometry to measure the density fluctuations 
have made it possible to determine the actual wave forms in hot 
plasma. With a primary motivation of using Alfven waves as a 
heating technique for confined thermonuclear plasmas, the authors 
discuss recent theoretical and experimental work concerning the 

propagation of driven Alfven waves in a tokamak. 


2843 Startup, current penetration and flux consumption 
in TFTR. Coonrod, J.; Bell, M.; Hawryluk, R.; Tait, G. 
(Princeton Univ. Physics Lab., Princeton, NJ 
08544). pp 42 of Conference record of the "1984 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

This paper presents experimental measurements from the 
first period of operation of the Tokamak Fusion Test 
Reactor(TFTR) on the startup of the discharge, the penetration of 
the plasma current and on the poloidal flux consumption. The dis- 
charges are considered through four phases: breakdown, rapid cur- 
rent penetration, current buildup, and profile equilibration. Break- 
down in TFTR has occurred over a wide range of operating condi- 
tions during pulse discharge cleaning (PDC) and high power 
plasma (HPP) operation. For PDC, the ohmic heating (OH) trans- 
former is driven by a capacitor bank which provides an initial loop 
voltage of 30 to 70 V/turn. The toroidal magnetic field is in the 
range 0.3 to 0.6 T and the hydrogen prefill pressure has been in the 
range (2 to 30) x 10/sup -5/ Torr. Even at the very low toroidal 
fields, the breakdown is rapid and the plasma current begins to rise 
within 2 ms from application of the loop voltage. 


2844 The Alcator C ICRF heating experiment. Black- 
well, B.D.; Moody, J.D.; Parker, R.R.; Porkolab, M. 
Fusion Center, M.I.T.). pp 95 of Conference record 


of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

An ICRF experiment is in progress on the Alcator C toka- 
mak at power levels up to 100 kW. Up to 600 kW of RF power is 
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available in the range 180 - 215 MHz with pulse durations up to 
100 ms. The target plasma has a reduced minor radius (12.5 cm) 
and an ohmic input power comparable with the RF power. The an- 
tenna consists of two pairs of half-turns connected to form one 
wide full turn enclosing the plasma, and is fed by two elongated 
transmission lines which fill one horizontal diagnostic port. The 
upper and lower elements are one half wave-length long and are 
tuned independently by triple stub tuners to allow relative phase 
shifts to be introduced. Low power (<1 Watt) experiments have 
been conducted in both the hydrogen second harmonic regime (6 -7 
T, 180 - 200 MHz) and the fundamental hydrogen minority regime 
(10 T, 150 MHz). The radiation resistance exhibits eigenmode peaks 
which disappear when a resonant hydrogen minority is present. 
Preliminary measurements indicate that the radiation resistance is 
typically 0.1 - 0.2 © in vacuum and 1-2 2 when plasma is present. 
This can be compared with a theoretical value of 5 2 for half the 
antenna at n-bar/sub e/=4 x 10/sup 14/ cm/sup -3/ with the ex- 
pectation that the density accounts for a considerable part of the 
discrepancy. 


of injected impurities in Heliotron E. 
Rice, J.E.; Terry, J.L.; Marmar, E.S.; Motojima, O.; 
Kaneko, H; Kondo, K.; Mizuuchi, y (Kyoto Univ.). pp 6 
of Conference record of the 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Impurities have been injected into Heliotron E using the 
laser blow-off technique in order to study the transport properties 
of currentless plasmas. Heliotron E is a non-axisymmetric 1=2 to- 
roidal device with strong magnetic shear and a large rotational 
transform. For currentless plasmas, there are two basic operating 
modes: ECH produced plasmas formed by injecting up to 350 kW 
of power at 53.2 CHz into hydrogen and deuterium gases at a heli- 
cal magnetic field of 1.9 T, and neutral beam heated plasmas cre- 
ated by injecting up to 2.2 NW of beam power into ECH dis- 
charges at helical fields of .94 and 1.9 T. The impurity emissions 
from injected silicon, titanium and iron were observed with two 
visible spectrometers, a 2.2m grazing incidence monochromator, a 
flat crystal Bragg spectrometer, an x-ray diode array, and two bo- 
lometer arrays. Parameter studies of impurity transport were per- 
formed by varying the electron density, the working gas, the input 
ECH and NBI powers, and the helical field during impurity injec- 
tion. 


2846 First year of TFTR operation. Sinnis, J.C. (Prince- 
ton Plasma Physics Lab., Princeton, NJ 08544). pp 4 of 
Conference ame of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The “Tokamak Fusion Test Reactor” was formally commis- 
sioned on December 24, 1982, when the construction phase of the 
project was completed and the first plasma discharge was initiated. 
Since that time the capability of the facility has been extended to 
the point where Ohmically heated discharges of 14MAmp with 
current flat top times of over one second are routinely achieved. 
Typical parameters for these discharges are: Electron 
temperature~2keV, ion temperature ~1.5keV, Electron density 
(line average) 2-3 x 10/sup 13/ cm-3 and Zeff varying from 1 to 4. 
The energy confinement time scales linearly with density and ex- 
hibits a size cubed (neo-Alcator) scaling: values approaching 0.3 
seconds have been measured. Major radius compression experi- 
ments have been carried out with 550 K Amp discharges being 
compressed by a major radius ratio of 1.4 to 750 KAmps. Plans for 
the next phase of operation are described including the installation 
of the neutral beam auxilliary heating system as well as the exten- 
sion of the operating parameter regime to full design levels. 
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2847 i 
ICRF for large tokamaks. Romero, H.; Lam, N.; Scharer, J.; 
Vernon, R. (Univ. of Wisconsin) ). FP 95 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, apn USA (14 May 1984). 

In a reactor environment, a waveguide launcher may offer 
many advantages, especially with regard to resistance to neutron 
damage and power handling capabilities. The authors present an 
analysis of a dielectrically loaded rectangular waveguide, suitable 
for ICRF heating at the second or third harmonic of deuterium in 
an INTOR-like tokamak. The plasma density profile is taken as par- 
abolic. The TE/sub 10/ mode is assumed to propagate in the wave- 
guide, while the authors use a slab model to calculate the fields in 
the plasma. By matching the waveguide and plasma fields at the 
plasma edge. The authors obtain the reflection coefficient from the 
plasma. In general, for both second and third harmonic heating, the 
reflection coefficient decreases as the height of waveguide is re- 
duced. At the third harmonic, for a waveguide height and width of 
20 and 40 cm respectively, only 10% of the incident power is re- 
flected by the plasma. As a first approximation, the authors neglect 
plasma reflection in the design of a coaxial feed for the waveguide. 
They present results for capacitive and inductive excitation with a 
variety of input coax dimensions and characteristic impedances. 
The effects of reflections from the plasma in the design of the wa- 
veguide excitation system are also discussed. 


2848 U.S. National ICH project: results of development, 
simulation, and testing of antennas for the next large U.S. 
fusion devices. Hoffman, D.J.; Baity, F.W.; Becraft, W.R.; 
Combs, S.K.; Owens, T.L.; Sluss, F.; Whealton, J.H. (Oak 
Ridge National Lab., Oak Ridge, TN). pp 74 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). Contract W-7405-ENG-26. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 Ma’ (NIG 

The National ICH (NICH) Project was established by the 
U.S. Department of Energy in September 1983 to carry out the 
needed research and development for high-power, long-pulse ICH 
launchers and rf systemsas appropriate for DIII-D, TFTR, and 
TFCX. A description of the development activities of analytical, 
computer simulation, and experimental investigations of the launch- 
er concepts under development is provided. The computer simula- 
tions used to guide the selection of variations on launcher concepts 
include algorithms that perform the following: (a) solve the La- 
place equation edel/sup 2/phi = 0 in 2-D with dielectrics present 
in arbitrary geometry and composition, (b) solve the scalar homo- 
geneous Helmholtz equation (del/sup 2/ + w/sup 2/) phi = 0 in 2- 
D geometry, (c) solve the complex inhomogeneous vector Helm- 
holtz equations in vacuum (del/sup 2/ + w/sup 2/)E-vector = 
iwJ-vector in 3-D, and (d) solve the case of (c) with dielectric 
plasma (del/sup 2/ = w/sup 2/¢)E-vector = iwJ-vector. Several 
different feedthroughs are examined, and different 3-D launchers 
are examined, including cavity-backed loops and ridge waveguide 
antennas. 


2849 The Princeton RF Test Facility. Fortgang, C.M.; 
Hwang, D.Q.; Hosea, J.C.; Motley, R. (McDonnell Douglas 
Corp., St. Louis, MO). pp 94 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
#40513). NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 Ma a 

The Princeton Test Facility (RFTF) is now operational. 
The facility is a simple mirror machine with a high mirror ratio (6- 
1) and almost no field line curvature through most of the length of 
the machine center cell. Recently a new control system and a 
larger generator have been installed. The device has been tested to 
the full design parameters of 30 kG in the mirror throats and 5 kG 
in the center cell for 15 sec. The RFTF can also operate steady 
state at 15 kG and 2.5 kG in the throats and center cell, respective- 
ly. Presently, the machine is using a 155 MHz, 5 kW (pulsed) rf 
oscillator as a plasma source. A coaxial electrostatic coupler is used 
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to break down the gas and is located in one of the mirror throats. 
Most of the experiments to date have been done with argon. Densi- 
ties in the mid 10/sup 11/ cm/sup -3/ range, electron temperatures 
of ~10 eV, and particle confinement times of 1-3 ms have been 
measured with an end Langmuir probe array. Initial tests include 
measuring the breakdown properties of the antenna and feedthrus 
with and without magnetic field, particle shields, and Faraday 
shields. The effects of the rf fields on the plasma confinement are 
investigated. 


2850 Electron cyclotron heating in the TARA tandem 
mirror experiments. Mauel, M.E.; Smith, D.K.; Post, R.S.; 
Irby, J.; Kesner, J.; Klinkowstein, R.E.; McVey, B.D.; Se- 
villano, E.; Sullivan, J.D. (MIT, Fusion Center, 
Cambridge, MA 02139). pp 90 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; TEEE Service Center (1984). (CONF- 
840513—). Contract AC02-78ET51013. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The TARA tandem mirror uses electron cyclotron reso- 
nance heating for MHD stability, central cell startup, and plug po- 
tential enhancement. In each minimum - *B* anchor, a 14GHz, 
2kW CW klystron is used to build a high-beta (30%), hot electron 
plasma (n < 1 x 10/sup 12/ cm/sup -3/) in order to provide pres- 
sure-weighted stability of the plugs and central cell. In the central 
cell, two 10GHz, 10kW CW klystrons are used to ionize and heat 
the central cell electrons. After startup, ICRH can be used to build- 
up the density and/or increase the ion and electron temperatures. 
Finally, in each of the two axisymmetric endplugs, two 28Ghz, 
200kW pulsed gyrotrons are used to enhance the plug potential by 
producing a dense population of hot barrier electrons, <E> ~ 
25keV, and strongly heating the “warm” plug electrons (<E> = 
lkeV and n ~ 8 x 10/sup 12/ cm/sup -3/. The enhanced plug po- 
tentials should result from the non-Maxwellian “warm” electrons. 
In this paper, initial results from these ECRH experiments are dis- 
cussed along with details of each antenna design and the corre- 
sponding plasma parameters. 


2851 Electron cyclotron emission from energetic elec- 
trons in TMX-upgrade. Ellis, R.F.; James, R.; Lasnier, C.J.; 
Casper, T.A. (Univ. of Maryland). pp 90 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Measurements are reported of electron cyclotron emission 
from the mirror confined energetic electrons confined in the end 
cells of TMX-U. Electron cyclotron emission is measured both 
nearly parallel to the magnetic field (whistler emission) and nearly 
perpendicular to the magnetic field. Whistler emission has been 
measured in the East end cell in the frequency range 12-18 GHz, 
which corresponds to fundamental emission near the bottom of the 
magnetic well (f/sub c/ at midplane = 14 GHz). The results are 
compared with a radiation transfer model. Agreement between the 
whistler measurements and the model are quite good and confirm 
that the whistler emission is generally optically thick and that an 
average perpendicular temperature for the hot component can be 
measured if the cold component density is not too high. Perpendic- 
ular emission has been measured in both end cells in the frequency 
ranges 30-40 GHz (2-3 harmonic) and 56-70 GHz (4-5 harmonic). 
The perpendicular emission is generally optically thin and can 
reveal information about the time history of the energetic electron 
density and energy spectrum. The results are compared with a 
model of cyclotron emission valid for low density plasma of arbi- 
trary distribution function. Nonthermal emissions caused by mi- 
croinstabilities are to be discussed. 


2852 Fokker-Planck calculations for JET ICRF heating 
scenarios. Scharer, J.; Jacquinot, J.; Sand, F. (Univ. of Wis- 
consin-Madison). p "87 of Conference record of the 1984 
IEEE internatio: eninge on plasma science. Pis- 


cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 
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From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
Local dnetapeniont, anisotropic quasilinear ICRF calcula- 
tions have been made for JET utilizing a Fokker-Planck 
code. The wide-band (25-55 MHz) RF power amplifier being con- 
structed allows a variety of different ion heating scenarios to be in- 
vestigated on the machine. Fundamental deuterium in tritium and 
second harmonic tritium/deuterium absorption, velocity space con- 
trol and enhanced fusion Q cases are examined for the experimental 
program at “high grade” power depositions up to 15 MW. The cor- 
spatial power deposition profiles are presented. It is 
found that although second harmonic deuterium absorption is 
strong for a single pass for planned JET ohmically heated plasma 
parameters that the single pass second harmonic tritium absorption 
is very weak. This is attributed to large changes in the wave polar- 
ization near the resonance zone. It is found that for moderate ICRF 
power investments and energy confinement times that minority fun- 
damental deuterium heating is superior to second harmonic tritium 
heating and fusion production. The efficiency of second harmonic 
deuterium heating at moderate power levels is dependent on the 
effect of residual hydrogen absorption at the fundamental. 


2853 Effect of Faraday shield on the plasma loading for 
ICRF cavity couplers. Parks, P.B.; Baker, D.R.; Blau, F.; 
Chiu, S.C.; Hino, T.; Mau, T.K. (GA Technologies Inc., 
P.O. Box 81608, San Diego, CA 92138). pp 97 of Confer- 
ence record of the 1984 E international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 
{1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Resonant cavity type launchers have been proposed as an al- 
ternative to loop antenna for coupling ICRF power to Tokamak 
plasmas. An important consideration is the reduction in loading re- 
sistance due to a “flat” Faraday shield placed across the opening of 
the cavity to the plasma. A magnetostatic description is used for 
calculating the reduction of the TEM magnetic field at the plasma 
boundary for a rectangular cavity enclosing an arbitrary array of 
current filaments. The reduction factor is found to decrease as the 
shield is moved closer to the plasma due to the decrease in the 
normal component of the magnetic field to the surface of the 
blades. Analytic expressions for the loading resistance are com- 
pared to experimental results for a scaled-down cavity using a resis- 
tive film to simulate plasma loading. A computational study is also 
presented. 


2854 Heating in the high ion cyclotron harmonic fre- 
quency range on EBT. Owens, T.L.; Baity, F.W.; Davis, 
W.A. (McDonnell Douglas Astronautics Co.). pp 95 of 
pono record of the 1984 IEEE international confer- 

on plasma science. Piscataway, NJ; IEEE Service 
Ceaner (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 _ 1984). 

Substantial ion heating been obtained in ICRF heating 
experiments on EBT for conditions in which 18 2 w/w/sub ci/23. 
Experiments have been conducted at steady-state wave power 
levels up to 100 kW at 30 MHz and 20 kW at 48 MHz. The anten- 
na is a 120° poloidal loop structure with an integrally cooled Fara- 
day shield. The antenna is placed at the edge of the plasma in the 
midplane of a single EBT cavity section. Technical aspects of high- 
power, steady-state operation are discussed. 


2855 Microwave scattering and electrostatic turbulence 
experiments on a classical Penning discharge. Baylor, L.R.; 
Dehkordi, P.; Roth, J.R. (Dept. of Electrical Engineering, 
Univ. of Tennessee, Knoxville, TN 37996-2100). pp 73 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have operated a steady-state classical Penning 
discharge in a uniform magnetic field up to 0.4 Tesla. The electrons 
are trapped in an electrostatic potential well, and form two inter- 
penetrating beams in the plasma, the midplane diameter of which is 
about 10cm, and the length of which is about 60 cm along the axis. 
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This plasma supports high levels of plasma turbulence, axial electric 
fields of several tens of volts per centimeter, and emits broadband 
electromagnetic radiation over the frequency range from below 1 
MHz to more than 2 GHz. Measurements from a microwave scat- 
tering apparatus consisting of a 27 GHz Gunn diode in a homodyne 
mixer configuration are presented. The microwaves are incident on 
the plasma in the ordinary mode at a power level of approximately 
100 milliwatts. The scattered microwave power is observed in a 
plane normal to the magnetic field, for scattering angles from 20° to 
160°. The scattered signal is fed to a crystal detector and is then 
displayed on a spectrum analyzer. Electron number density fluctua- 
tions are observed in the frequency range from 10 to 40 kHz. Pre- 
liminary data suggest that the density fluctuations obey a linear dis- 


2856 Broadband RF emission and electron number den- 
sity measurements of an electric field dominated plasma. 
Reth, J.R.; Rosenberg, D.; Spence, P.D. (Dept. of Electri- 
cal Engineering). 72 of Conference record of the 1984 
IEEE internatio conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have operated a steady-state modified Penning 
discharge in a magnetic mirror geometry with a 5.7:1 mirror ratio, 
and a maximum magnetic field on the axis up to 0.4 Tesla. This 
plasma is electric field dominated, with axial electric fields which 
trap electrons in an electrostatic potential well, and reach values up 
to several hundred volts per centimeter. The electron population 
forms two interpenetrating beams which give rise to the geometric 
mean and other plasma instabilities. The midplane diameter of the 
plasma is about 10 cm, and it draws steady-state currents up to 0.5 
amps at anode potentials up to 7 kilovolts. Electron number densi- 
ties were measured using a 27 GHz microwave interferometer, as 
well as axial and radial Langmuir probes. A factor of two or small- 
er discrepancy has been observed for localized number density 
measurements made by the Langmuir probes, when compared with 
the chord-averaged measurements from the microwave interferome- 
ter. Electron number densities up to 3 x 10/sup 10/ electrons per 
cubic centimeter have been observed. 


2857 Heavy ion beam probe data acquisition on EBT. 
Goyer, J.R.; Solensten, L.; Connor, K.A.; TT R.L. 
(Rensselaer Polytechnic Institute, Troy, NY 1218 p 69 
of Conference record of the 1984 IEEE pelle iB con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The heavy ion beam probe on EBT has recently undergone 
a major system upgrade. Virtually all of the beam probe hardware 
has been modified or replaced, reflecting the experience gained 
since the original installation of the system. The most visible im- 
provement has been the addition of a CAMAC-DEC 11/24 data 
acquisition system. With the new computer controlled beam probe, 
full 2-D plasma scans which previously required hours to obtain, 
can be made in minutes; thus enabling the development of a com- 
prehensive date base and a much fuller understanding of the role of 
the ambipolar potential in bumpy tori. 


2858 The use of multiple charge species and multiple de- 
tectors in a heavy ion beam probe diagnostic system. Michael, 
J.D.; Saravia, E.; Jennings, W.C.; Hickok, R.L. (Rensselaer 
Polytechnic Institute, Troy, NY 12181). pp 69 of Confer- 
ence record of the 1984 IEEE international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 
{1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
A heavy i ion beam probe employing two separate electrostat- 
ic energy analyzers, each with two separate entrance slits and asso- 


_Ciated detector assemblies, has been installed on the diagnostic de- 


velopment tokamak, RENTOR. The system allows the capability of 
simultaneously monitoring multiple charge species from a fixed lo- 
cation, and a single charge specie from multiple locations, in the 
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plasma. The purpose is to provide important new measurements 
from a beam probe system, facilitate the calibration of space poten- 
tial measurements, and to provide added flexibility for mapping the 
plasma cross-section. The analyzers have been designed to accept a 
+.12° change in radial entrance angles, allowing data to be taken 
over a full detector line scan through the plasma. Bandwidth of the 
system is initially limited to 200 KHz, with later expansion to 1 
MHz. 


Diagnostic results from the initial run of the S-1 
spheromak. Paul, S.F.; Hart, G.; Janos, A.; McNeill, D.; 
Wysocki, F.; Y: M. (Princeton Univ.). pp 51 of Con- 
ference record of the 1984 IEEE international conference 

on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF- -840513—). 
From IEEE international conference on plasma science; St. 
Louis, re: USA (14 May a 
A 350 kA spheromak p has been produced in the S-1 
device shortly after the beginning of operation. Diagnostics have 
been built to measure plasma density and temperature, impurity ra- 
diation, the magnetic structure, and global plasma motion. Internal 
magnetic field probe arrays with six poloidal and toroidal field ele- 
ments have been used to measure the magnetic structure of the 
spheromak. Since operation has been constrained so far to a mode 
in which the magnetic field index is high, the plasma shifted within 
0.1 msec after leaving the core. The direction was opposite to 
where the magnetic axis first left the core. Limiting this detaching 
from the core, by operating in a “line-linked” mode, plasma life- 
times of 1 msec have been observed. A 5-exposure, microsecond 
time resolution framing camera with a wide angle view, provided a 
toroidally resolved view of the plasma. Corroboration with magnet- 
ic probe data on shift direction, speed and plasma lifetime was ob- 
tained. A larger plasma volume and stronger plasma-core interac- 
tion was observed in the “line-linked” mode. 


2860 Neutron activation measurements at the Novette 
Laser facility. Lane, S.M. (Lawrence Livermore National 
Lab.). pp 67 of Conference record of the 1984 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors report on a recently completed series of experi- 
ments in which 8 kJ pulses of intense laser light from the Novette 
Laser were used to implode DT filled micro-shells. The implosions 
were diagnosed by using neutron activation to measure the com- 
pressed micro-shell areal density. Aluminum-28 atoms created by 
reactions of fusion neutrons with silicon in the target were collect- 
ed on titanium foils and transported to a beta-gamma coincidence 
detector. By measuring the neutron yield, the number of Al-28 
decays, the detector efficiency, and the fraction of Al-28 atoms col- 
lected, the micro-shell areal density can be calculated. They have 
modified this technique previously used at the Shiva Laser Facility 
by activating each target with thermal neutrons prior to the laser 
experiments to produce a Na-24 tracer that was then used to find 
the fraction of collected atoms. Whereas in the past the Al-28 activ- 
ity and the Na-24 activity were measured in separate implosion ex- 
periments, by producing a small amount of Na-24 (1-3 dpm) and 
counting in a beta-gamma coincidence mode these activities could 
now be counted simultaneously without one activity interfering 
with the detection of the other. 


2861 Neutral time-of-flight diagnostic for ZT-40M. 
Munson, C.; Schoenberg, K.F. (Los Alamos National Lab.). 
pp 70 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, re USA (14 — 

A neutral time of ight diagnostic for ion temperature meas- 
urements on the ZT-40M Reversed Field Pinch experiment is cur- 
rently being completed and is to soon to be installed. The system is 
similar to the LENS system at PPPL, and to the time of flight 
system at Oak Ridge. The diagnostic consists of a turbomolecular 
pump which has been modified to support and drive a 5 mil titani- 
um chopper disk having 8 slits (10 mil by 2.1 cm, at a radius of 11.5 
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cm) at speeds from 10K to 40K rpm, a 2 meter drift tube, and a 20 
stage Be-Cu mesh electron multiplier particle detector. A packet of 
particles is introduced into the drift tube when a chopper disk slit is 
coincident with a fixed slit viewing the plasma. The large signal 
caused by U.V. light from the plasma is reduced by reverse biasing 
an electron suppressor grid in front of the cathode. Ions are ex- 
cluded by a transverse magnetic field in one section of the drift 
tube, and the neutrals disperse according to their relative velocities 
and impact on the cathode of the detector. The initial configuration 
of the diagnostic utilized polymide vacuum bearings to support the 
chopper disk structure. These bearings were found to have accepta- 
ble vacuum properties after an initial outgassing period, but exhibit- 
ed rather limited lifetimes. 


2862 EBT plasma potential measurements. Solensten, 
L.; Goyer, J.R.; Connor, K.A.; Hickok, R.L. (Rensselaer 
Polytechnic Institute, Troy, NY 12181). pp 69 of Confer- 
ence record of the 1984 IEEE international conference on 

plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Elmo Bumpy Torus Heavy Ion Beam Probe Diagnostic 
System has undergone a complete upgrade which now permits 
measurements of phi(r,z) throughout most of the plasma in the mid- 
plane between mirror coils. It is also possible to obtain information 
on n/sub e/(r,z) and T/sub e/(r,z). Maximizing the region where 
the contours are closed is important for optimum operation of 
EBT. Potential structures for the various operating conditions of 
EBT will be presented with particular emphasis placed on identify- 
ing the dominant features, such as the potential well and asymme- 
tries. 


2663 Plasma space potential measurements on ISX-B. 
Hallock, G.A.; Mathew, J.; Hickok, R.L. ; Jennings, W.C.; 
Wooton, A.J. (Rensselaer ’ Polytechnic Institute). pp 5 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors experimental program is focused on full docu- 
mentation of the radial space potential in ISX-B. This includes 
ohmic discharges, up to 1 MW of neutral beam injection both co- 
and counter- with respect to the plasma current, and balanced neu- 
tral beam injection. The authors are also documenting the scaling 
with plasma current and density. The data are obtained with a full 
set of machine diagnostics, including multi-point Thomson scatter- 
ing, ion temperature, and impurity rotation. As a secondary, but im- 
portant, objective the authors are obtaining plasma fluctuation 
measurements. They are investigating both the turbulent back- 
ground spectra observed with soft x-ray arrays, and MHD activity. 
Initial measurements indicate fluctuations on the secondary ion 
signal 2:1 to 100:1 above the background noise, and clear indications 
of low frequency oscillations (typically 6 KHz) during high MHD. 
Detailed spectral analysis of approximately phi and approximately 
n/sub e//o(approximately T/sub e/) are not yet available, but 
should be reported at this meeting. 


2864 Measurement accuracy and resolution of the ISX- 
B heavy ion beam probe. Mathew, J.; Hallock, G.A.; 
Hickok, R.L.; Jennings, W.C.; Wootton, AJ. (Rensselaer 
Polytechnic institute). p p 68 of Conference record of the 
1984 IEEE imennaionel conference on plasma science. Pis- 
e0513) NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The desired measurement accuracy of the ISX-B heavy ion 

beam probe is to determine the space potential to within +. 50 V 
over a complete radial scan. Constraints include 1) an accelerator 
operating voltage of 160 KeV ( to access the center of the plasma 
at 12KG toroidal magnetic field), necessitating an overall accuracy 
of 0.03% 2) no ignorable coordinate in the ion trajectories, and 3) 
high sensitivity to the plasma current and neutral beam injection 
(from poloidal and equilibrium magnetic fields). To obtain the re- 
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quired accuracy the authors make use of full 3-dimensional comput- 
er trajectory simulations, a precision parallel plate energy analyzer 
positionable in 2 planes, and data acquisition tailored to this system. 
In addition, two 0.01% absolute accuracy voltage dividers monitor 
the accelerator (typ. 160 KV) and analyzer (typ. 36 KV) potentials. 
These allow scans to be independent of HV power supply drift and 
scans taken at different voltages to be combined. 


Radial profile measurements of phi, Te and n on 
RENTOR. Schoch, P.M.; Jennings, W.C.; Hickok, R.L. 
(Rensselaer Polytechnic Institute, Troy, NY 12181). pp 5 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have measured the radial profiles of phi, T/sub 
e/ and n in the RENTOR tokamak using a heavy ion beam probe. 
The space potential is approximately 150 volts positive and relative- 
ly flat; the electron temperature has a gaussian profile with a peak 
value of 120 ev and a width of 7 cm; the density distribution is 
nearly flat out to a radius where the temperature is too low (~25 
ev) to provide a usable signal, and is of the order of 2 x 10/sub 
12//cm/sup 3/. RENTOR is a small research tokamak character- 
ized by: R = 45 cm, a = 15 cm, B/sub T/ ~ 0.4 T, O.H. = 15 
kA, and a pulse length of 10-12 msec. The beam probe utilized a 5- 
25 keV Cs/sup +/ primary beam with detection of both Cs/sup 
++/ and Cs/sup +++/ secondary ions in order to separately 
evaluate n and T/sub e/. Since the system operated with only one 
energy analyzer the Cs/sup ++/ and Cs/sup +++/ signals 
could not be measured on the same pulse. 


Laser interferometer array for Big Dee. Fairbanks, 
E. ES. (GA Technologies Inc., P.O. Box 85608, San Diego, 
CA 92138). pp 115 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A twelve c el interferometer array is planned for obtain- 
ing electron density profiles on Big Dee. Three of the channels are 
vertical; the remainder are radial or diagonal in an azimuthal plane. 
Each channel consists of coaxial CO/sub 2/ and HeNe laser beams. 
The reference beam is formed by splitting off half of the laser 
power at each wavelength by using acousto-optic modulators 
which introduce a 40 MHz frequency shift in the reference beam. 
In the radial channels the probe beam passes through a barium fluo- 
ride window to a plane metal mirror on the inside wall of the 
vacuum vessel. The reflected beam passes back out of the vacuum 
vessel, through the same window, to a beam splitter where the 
probe beam and the reference beam are again combined. 


2067 Measurement of fluctuation enhanced diffusion in 
RENTOR, Saadatmand, K.; Jennings, W.C.; Hickok, R.L. 
(Rensselaer Polytechnic Institute, Troy, NY 12181). pp 6 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A heavy ion beam probe has been used to simultaneously 
measure the space potential and abundance signal fluctuations on 
RENTOR. The abundance signal is proportional to nF(T/sub e/) 
where F(T/sub e/) is the effective cross section for creation of the 
beam probe secondary ions. For the electron temperature of 
RENTOR (=~ 75 ev) F(T/sub e/) is approximately proportional to 
T/sub e/. The abundance signal therefore provides a measurement 
of the electron stored energy nT/sub e/. The upper frequency limit 
of the measurements was 200 kHz. The intensity for both approxi- 
mately phi and nTe decreases with frequency approximately as e/ 
sup -0.5, while the background noise is approximately independent 
of frequency over this frequency range. Signal to noise ratio is ~ 
103/ at low frequencies and decreases to = 10 at 200 kHz. At 100 
kHz nT/sub e//nT/sub e/ is approximately 0.03 and approximately 
phi/phi is also approximately 0.03. If n approximately T/sub e/ is 
due entirely to fluctuations in T/sub e/ the amplitude of the fluctu- 
ation would be approximately 3 ev. 
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2868 od ieee reduction of plasma data. Shariati, 
S. Electrical hy ag t., Univ. of Tennessee, Knox- 
ville, TN 37996-2100). = 117 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Poor signal-to-noise ratios and the non-linear characteristics 
of the data obtained by most plasma diagnostic equipment makes 
computer-aided data handling a desirable feature in plasma labora- 
tories. The Lecroy 3500-SA32 signal analyzer is used as the data 
handling system in this work. The performance of the Lecroy 3500- 
SA32 signal analyzer, used for recording and reducing the plasma 
data under the noisy environment of the laboratory, is reported. 
The data characteristics and software programs are discussed for 
three types of plasma diagnostic equipment: 1) Langmuir Probes; 2) 
Charge Exchange Neutral Energy Analyzers; 3) Retarding Poten- 
tial Energy Analyzers. In order to protect the computer internal 
circuitry and to have satisfactory data acquisition and handling, 
methods for dealing with the noisy environment, including stray 
magnetic fields, RF radiation, and transient spikes on power lines, 
are also developed. Three computer programs are included which 
obtain an iterated best fit of experimental data to the corresponding 
analytical expressions for each case. The new data handling system 
enables the user to do a real-time analysis of data by using the 
interactive features of the Lecroy 3500-SA32 system. 


2869 Fast electron temperature diagnostic for Alcator C. 
Fairfax, S.A.; Parker, R.R.; Rice, J.E. pp 114 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, ree USA (14 May 1984). 

A diagnostic that provides time-resolved central electron 
temperatures has been designed, built, and tested on the ALCA- 
TOR C tokamak. Each monochromator employs a graphite crystal 
for efficient diffraction and a scintillator for detection of the dif- 
fracted flux. Quartz fiberoptic light guides carry the scintillation 
signals out of high magnetic field regions to photomultiplier tubes 
and counting circuitry. The monochrometers have relatively low 
resolution to maximize the input flux and allow for rapid determi- 
nation of electron temperature. Determination of the absolute elec- 
tron temperature requires only a relative calibration of the monoch- 
rometer sensitivities. Typical ALCATOR C discharges provide suf- 
ficient x-ray flux for a temperature measurement every millisecond. 
Details of the instrument’s design and construction are presented 
along with data from ALCATOR C discharges. These data demon- 
strate the ability of the instrument to determine the electron tem- 
perature approximately once per millisecond for a wide range of 
plasma parameters. The ability of the diagnostic to make valid 
measurements in the presence of impurities are documented. 


2870 Nondispersive x-ray spectroscopy and 
plasmas using a charge coupled device (CCD). Marsh, K.; 
Joshi, C.; Janesick, J.; Collins, S.A. (UCLA). pp 114 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The potential of a CCD as an imaging and spectroscopic 
device has long been recognized. Recent developments have im- 
proved both the spatial and energy resolution of these devices. In 
fact no other detector can provide simultaneous high resolution im- 
aging and spectral composition of the image without any disper- 
sion. Using a Texas Instruments virtual phase 800 x 800 element 
CCD in the single photon counting mode, the x-ray response in the 
energy range 1-8 keV of the device was measured. The device has 
a linear response within a few percent in this energy range. Using 
Ka /sub radiation from a Fe/55 /sub source, the energy resolution 
was determined to be 250 eV with a spatial resolution of 15 pm. 
Using a 3 phase CCD device, multi-line spectra comprising charac- 
teristic line emission (Ka, Kf) from a multi-layered target bom- 
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barded by 8 rays was recorded without any dispersive element to 
spectrally resolve the emission. 


2871 Resonance Rayleigh scattering on a barium 
plasma. Nee, T.-J.A. (Atomic and Plasma Radiation Div., 
National Bureau of Standards, Washington, DC 20234). pp 
113 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Resonance scattering and resonance fluorescence on impuri- 
ty tracers such as barium had long been suggested in various plas- 
mas for diagnostic purposes. For this reason, the authors have built 
a barium plasma source based on the idea of laser excitation and 
ionization in dense atomic vapors. A crosshaped barium heat-pipe 
oven, heated to 700-1000°C, is irradiated by a flashlamp pumped 
dye laser (1 ps pulse, 200 mJ, 1.5 A bandwidth), tuned to the reso- 
nance transition (6s/sup 2/ /sup 1/S - 6s6p /sup 1p/; @ 5535 A) of 
Ba I. Barium ions with densities 10/sup 13/ - 10/sup 15/ cm/sup - 
3/ are produced as a result of efficient “super-elastic” collisions. 
The barium plasma is then probed by a Nd: YAG pumped dye 
laser (20 ns pulse, 500yJ, 0.1 cm/sup -1/ bandwidth), through 90- 
degree resonance or near-resonance Rayleigh scattering measure- 
ments. Plasma diagnostics such as temporal barium ion density 
measurements are presented. Characteristics of the plasma and its 
potential spectroscopic applications are discussed. 


2872 Infrared camera/foil bolometer measurements of 
power deposition on the vacuum vessel wall in Doublet III. 
Petrie, T.W.; Mahdavi, A.; Rottler, L. (GA Technologies 
Inc., P.O. Box 85608, San Diego, CA 92138). pp 113 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Power loading to the limiter and nearby wall areas impose 
an important constraint on designs of limiters for future generation 
tokamaks. By using an infra-red camera to simultaneously observe 
both the Doublet III limiter and thin metal foils ("foil bolometers”) 
attached to the nearby walls, the authors find that the heat flux to 
this portion of the wall is 5 to 6 times higher than the heat flux 
measured by a 21 channel bolometer located toroidally opposite the 
limiter. This toroidal asymmetry in wall loading must be considered 
in future designs. The infra-red camera used in this work is sensi- 
tive to 3-5 um radiation. The field of view of the camera includes 
both the TiC-coated limiter blade, and a portion of the vacuum 
vessel wall on each side of the limiter. Attached to the walls near 
the limiter is an array of 18 stainless steel foils; fifteen are 0.005 cm 
thick, the remainder are 0.002 cm thick. Measurements of the foil 
temperature rise can be used to infer the heat flux to the wall. Al- 
though the thinner foils are more sensitive to changes in heat flux, 
the thicker foils are less susceptible to saturation of signal from the 
camera during high power, neutral beam-heated discharges. Cali- 
bration of the foil emissivity was done in the laboratory prior to 
installation. Owing to the simplicity of this technique and the ease 
of remote observation of infra-red radiation, the authors believe 
that these foil bolometers are a very useful diagnostic for studying 
toroidal asymmetries in heat flux. 


2873 Far-infrared polarimetry/interferometry for inter- 
nal magnetic field measurement on ZT40M. Erickson, R.M.; 
Forman, P.R.; Jahoda, F.C. (LANL). pp 115 of Conference 
record of the '1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The development of an internal magnetic field diagnostic at 
Los Alamos is being continued. The essence of the technique is to 
measure the plasma density and Faraday rotation simultaneously 
along several chords, yielding information on the density and poloi- 
dal field profiles, in addition to fluctuations within the plasma. The 
system being employed for this measurement includes a CO/sub 2/- 
pumped far-infrared waveguide laser, generating ~150 mW from 
the 185 pm transition in DFM (difluoromethane). Heterodyning 
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techniques are used to provide insensitivity to refractive effects. 
This is accomplished by using a rotating cylindrical grating, which 
can produce difference frequencies of up to 500 kHz. Hollow circu- 
lar dielectric waveguides are used for beam propagation. The de- 
tectors presently used are liquid helium cooled GaAs epitaxial pho- 
toconductive crystals. 


2874 “ray analysis of a dense focus. Ven- 
neri, F.; Gardin OX (Univ. of Illinois, Urbana, IL 61801). pp 
107 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 a 

A two channel soft x-ray spectrometer has been constructed 

ssh: eeuasaais saan taluaane ie eek e a 
plasma focus (DPF). The spectrometer consists of three pin diode 
detectors filtered by thin metal foils, housed in a long evacuated 
and electrically insulated aiming tube. Gas mixtures of deuterium 
with small fractions of neon and nitrogen are being studied. It has 
been determined that the predominant x-ray emission mechanisms 
at pinch time for these mixtures is line radiation from the neon and 
nitrogen fractions. The x-ray spectrometer, using a matched set of 
filters (Ti, Fe, Cu), can effectively separate the radiation produced 
by each of the two gas species. A comparison of the magnitudes of 
these two emissions with theoretically expected values then yields 
information about the state of the plasma: its temperature and, if ab- 
solute measurements are possible, its density. An updated computer 
model has been developed to analyze the experimental results. The 
results are discussed. 


FRX-C/T. Chrien, R.E.; Armstrong, W.T.; Klingner, PL. 
en, 

Linford, R.K.; McKenna, me Rej, D.J.; Sherwood, E.G.; 
Siemon, R.E.; Tuszewski, M . (Los ‘Alamos National Lab.). 
pp 11 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Field-Reversed ion (FRC) translation is being 
studied in the FRX-C/T device. The main goals of this experiment 
are to demonstrate translation into a dc field region with minimal 
losses and to study modification of the equilibrium profiles of the 
FRC by varying x/sub s/, the ratio of separatrix radius (r/sub s/) 
to conducting wall radius (r/sub w/), through translation. FRC’s 
are formed with a range of densities (1->5 x 10/sup 15/ cm/sup -3/ 
) and x/sub s/ (0.35-+0.55) in the FRX-C source, configured as a 
slightly conical theta pinch coil (r/sub w/ increases from 0.22 m to 
0.28 m in four steps over 2 m). In 10-40 ys after formation, the 
FRC enters a 0.20-m radius stainless steel vessel with a dc field up 
to 8 kG. The translation velocity varies from 5-12 cm/s and is 
typically about one-half the FRC Alfven velocity. 


2876 Internal magnetic field measurements in a translat- 
ing field-reversed configuration. Armstrong, W.T.; Chrien, 
R.E.; McKenna, K.F.; Rej, D.J.; Sherwood, E.G.; Siemon, 
R.E.; Tuszewski, M. (Los Alamos National Lab.). 11 of 
Conference record of the 1984 IEEE internati confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Magnetic field probes are dca employed to study the inter- 
nal field structure of Field-Reversed Configurations (FRCs) trans- 
lating past the probes in the FRX-C/T device. Internal closed flux 
surfaces can be studied in this manner with minimal perturbation 
because of the rapid transit of the plasma (translational velocity ~ 
10/sup 7/ cm/s). The probes consist of multi-turn wire loops 
housed within a 5/16” O.D., s.s. jacket which results in a ~ 300 ns 
response time. A three component probe is positioned on the sym- 
metry axis of the device for reference while an additional three 
component probe is scanned radially on a shot-to-shot basis. The 
probes are located ~ 1.9 m beyond the end of the 2 m long FRC 
formation coil in a dc field region. Fixed field probes external to 
the FRC and interferometry measurements at approximately the 
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same axial location are used to aid in the analysis and interpretation 
of the internal field measurements. 


Energy analysis of Fon a beam from plasma 
focus. Kilic, H.; Nardi, V.; W. (Stevens Institute of 
Technolo , Hoboken, NJ ‘07030). pp 84 of Conference 
record of 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
The authors have i 


chamber (10/sup -4/ - 10/sup -5/ Torr) which is separated from the 
plasma focus chamber (8-3 Torr) by a 150 ym diam. pinhole (12.5 
pm thick tungsten foil). The pinhole and Faraday cup are posi- 
tioned on the gun axis at a distance of 15 cm and 25 cm from the 
end of the anode respectively. 


2678 Energy spectra of D/sup +/ ion beams, high-Z 
impurities and ion clusters from a plasma focus. Powell, C.; 
Nardi, V. (Stevens Institute of Technology, Hoboken, NJ 
07030). pp 85 of ve record of the 1984 IEEE inter- 

national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors report our observations of the spectrum of D/ 
sup +/ ion beams, high Z -impurities and ion clusters from a 5 kJ 
plasma focus. A high resolution of the energy spectrum is obtained 
by using a magnetic analyzer with magnetic edge focusing and con- 
trolled energy losses in mylar foils and with CN and CR-39 ion- 
track detectors. Specifically: 1) Observation of D/sup +/ acceler- 
ated ion spectrum from 0.3 MeV to 7 MeV with energy resolution 
AE/E = 0.005 in the interval 2 MeV = E & 4 MeV. 2) Observa- 
tion of high-Z impurities in highly charged states. 3) Observation of 
quasi-neutral ion clusters with mass/charge > 200. 


High resolution x-ray observations of argon, mo- 
Siam aol eduinn Sau Ge. Aina € tohemee, Bice, 
J.E.; Marmar, E.S.; Petrasso, R.; Kallne, E.; Kallne, J.; 
Cowan, R. (M.LT.). pp 43 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
30513) NJ; IBEE Service Center (1984). (CONF- 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A compact curved crystal spectrometer in the Von Hamos 
geometry, with a position sensitive proportional counter for a de- 
tector, has been used to observe highly ionized argon, molybdenum 
and sulphur emissions in the 3.5 to 4.2 A range from the Alcator C 
tokamak. Spectra from helium- and hydrogen-like argon have been 
obtained, as well as from the lithium- and beryllium-like satellites. 
Radial profiles reveal that coronal equilibrium is not realized out- 
side of the plasma center and that the forbidden line in the helium- 
like spectrum is the dominant feature for T/sub e/ < 200 eV. Se- 
lective population of the upper level for the forbidden line (triplet 
S) at the lower electron temperatures is probably due to recombina- 
tion, either radiative or from charge exchange. Spectra from Is-np 
transitions in hydrogen- and helium-like sulphur have been ob- 
served with n ranging from 3 to 6 in S/sup 15+-/ and from 4 to 10 
in S/sup 14+/. For the central chord measurements of helium-like 
sulphur, the relative intensities of the ls-np series can be accounted 
for by direct excitation from the ground state. An = 2 transitions in 
the wavelength range from 3.5 to 4.1 A from highly ionized molyb- 
denum have been seen. The strongest lines are from 2p-4d transi- 
tions in neon-, sodium- and magnesium-like molybdenum. 
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2880 A broadband antenna for plasma RF 
emission measurements below 1 GHz. S P.D.; Rosen- 
berg, D.; Roth, J.R. of Electrical Engineering, Univ. 


of Tennessee, Knoxville, TN 37996-2100). pp 73 of Confer- 
ence record of the 1906 HEINE internetionst condeeente on 


lasma science. Piscataway, NJ; IEEE Service Center 
{1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A constant impedance, constant aperture antenna can make 
possible broadband plasma RF emission measurements which yield 
relative and absolute power levels. However, good technique must 
be followed for the immersion of such an RF probe into plasma ra- 
diation. The authors have used a complementary conical spiral an- 
tenna to observe plasma RF emission over the frequency range 100 
v= 1200 MHz. The RF emission was emitted by a modified Pen- 
ning discharge. The RF emission from the discharge typically ex- 
hibits harmonic structure over a broad frequency range, necessitat- 
ing a broadband antenna with a flat frequency response curve to 
allow detailed spectral analysis. The antenna consists of two metal 
strips of approximately uniform width wound helically on a cone 
made of Lexan plastic. Since the antenna is a balanced network, a 
balun is employed to make the transition to a 50-ohm coaxial line. 
The antenna feed method is critical in maintaining a uniform imped- 
ance network. Neglecting stray transmission line effects, the probe 
circuit for the frequency range 100 Sv= 500 MHz is 50 ohms due 
to the spectrum analyzer, paralleled by 291 ohms due to balun mag- 
netization; the combination is fed by a 144 ohm probe aperture. 


Transport of neutral hydrogen atoms in a hydrogen 
piaann. Loyal S.K.; Warder, R.C. (College o' ape gl 
ing, Univ. of Missouri-Columbia, Columbia, MO 65211). pp 
27 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The transport of neutral hydrogen atoms in a hydrogen 
plasma is a subject of much current interest. Some numerical results 
have been reported based on the singular eigenfunction F-N Collo- 
cation method. It has been noted that since the plasma scale length 
is comparable to the mean path of neutrals, an accurate analysis re- 
quires considerable care and the problem provides exacting tests of 
the transport techniques. Since the F-N method is still under devel- 
opment as regards its applications to multidimensional calculation it 
is meaningful to explore alternative techniques that are more 
straightforward and may be more readily accessible to generaliza- 
tions. 


2682 The ZI-P experiment. Schoenberg, K.F. (Los 
Alamos National Lab.). pp 53 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

ZT-P is a compact, air core Reversed Field Pinch (RFP) ex- 
periment presently under construction at Los Alamos. Its primary 
experimental goals include the following: 1. Prototypical demon- 
stration of an intrinsically low field error, air core RFP. 2. Deter- 
mination of the conducting boundary conditions necessary for RFP 
operation. (For example, operation with conducting shells of vari- 
ous time constants and shell-less operation.). 3. Development of a 
relevant data base for high current density “reactor-like” operation 
(<j> = 20 MA/m/sup 2/). ZT-P has a major radius of 45.1 cm 
and a minor radius of 6.8 cm. The experiment is designed to facili- 
tate the insertion of different front ends, including first walls of var- 
ious composition. A general summary of the machine design and 
performance specifications is presented. 
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2883 Time structure of the particle beam source and 
current sheath filamentation in the plasma focus. Bostick, 
W.H.; Nardi, V.; Prior, W.; Bortolotti, A.; Mezzetti, F. 
(Stevens Institute of Technology, Hoboken, ate 85 of 
Conference record of the 1984 IREE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In previous work the authors have described a method for 
determining the energy spectrum N(E) of the ion beam emitted 
from a localized (point) source in the plasma focus pinch. In sys- 
tematic applications the time structure of the beam source (dN/dt) 
is assumed to be the same as that of the x-ray localized source re- 
corded from scintillation detector signal with a ~ 2-5 ns time reso- 
lution [the spectrum is derived from the ion time of flight AtTE/ 
sup -1/2/; At from the conditions x(t)xMax N/Max x = N(t + At) 
on x-ray signal (x) and particle signal N]. The energy spectrum 
with a high resolution (AE = 0.01 E) from an alternative method - 
i.e. from magnetic analyzer data - is essentially the same as that 
from time of flight. This confirms that the time structure of the ion 
beam source in the high energy region (E > 0.3 MeV) fits the x- 
ray (and electron beam) source structure. At any specific time tau 
(i.e., within a sufficiently small time interval 5t during the emission 
time ~ 5-50 ns of the beam) the beam is emitted with an amplitude 
N() which is sharply peaked at a specific value of the energy E = 
E(tau). A correlation of the filamentary structure of the x-ray 
source with a filamentary structure of the ion source can also be 
established on a space scale of = 10ym. 


2884 Electron beam production by a plasma focus. 
Smith, J.R.; Luo, C.M.; Schneider, R.F.; Rhee, M.J. (Naval 
Surface Weapons Center). pp 105 of Conference record of 
the 1984 IEEE international conference on plasma science. 
Piscataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Operation of a plasma focus as a Compact Pulsed Accelera- 
tor (CPA) for ions has been previously reported. The CPA consists 
of: (1) a 15 pF, 3 kJ capacitor, (2) a triggered spark gap, (3) a co- 
axial transmission line, and (4) a Mather geometry plasma gun. Re- 
cently the authors have investigated application of the CPA as an 
accelerator for electrons. In the previously reported work using the 
standard Mather plasma gun geometry, ions were accelerated away 
from the plasma gun and were therefore conveniently extracted for 
analysis, but electrons were directed into the hollow anode where 
extraction is blocked by the coaxial transmission line. For investiga- 
tion of accelerated electrons a new plasma gun design which allows 
extraction of electrons has been developed. Details of the new 


plasma gun design and further results of beam diagnostics are dis- 
cussed. 


2885 The dense plasma focus as an 0 switch. Ven- 
neri, F.; Gerdin, G. (Univ. of Illinois, Urbana, IL 61801). pp 
104 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The concept of the plasma focus as an opening switch is il- 
lustrated and the results of a series of experiments are presented, 
directed to understand the mechanism of current interruption in the 
focus and optimize the coupling of energy into a load at pinch time. 
Preliminary experiments with a relatively high inductance load (30 
nH, 0.8 2) have indicated that it is possible to couple a sizable 
amount of energy (25 J at 100 MW peak power) into an external 
circuit through current interruption. The amount of energy trans- 
ferred is presently limited by the inductance of the load, the dura- 
tion of the current interruption and by the resistivity of the pinch- 
ing plasma. A more favorable load configuration (i.e. less inductive) 
is being constructed and experiments are being performed to estab- 
lish the behavior of the current drop and load coupling when a 
strong axial magnetic field (> 1000 Gauss) and/or a field perturbing 
device are applied to the pinch region. The results of these experi- 
ments will be discussed. 
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plasma focus and collective ion acceleration 

Rhee, M.J.; Schneider, R.F.; Smith, J.R. (Lab. for Plasma 
and Fusion Energy Studies, Univ. of Maryland, College 
Park, MD 20742). pp 86 of Conference record of the 1984 
IEEE internatio conference on plasma science. Pis- 
$0513.) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Ions produced in plasma focus and collective ion accelera- 
tion experiments are analyzed by using Thomson spectrometers and 
are characteristically found to be the same as those produced in the 
ion diode. A 300 kV pulse powered plasma focus and a 20 kV 3 kJ 
compact plasma focus experiment and collective ion experiments 
using =~ 800 keV electron beam, produced various ions with con- 
stant peak energy per charge. This experimental fact of constant 
peak energy per charge of ions strongly suggests the stationary 
electric field model or equivalent for ion acceleration mechanism in 
both plasma focus and collective ion acceleration. On the contrary, 
some of existing models for collective ion acceleration are based on 
a moving electric field system by which ion energy is gained due to 
coherent motion such as in the beam front model. It is pointed out 
that the stationary field system may not be the only necessary and 
sufficient system to produce the constant energy per charge; how- 
ever, there is a great difficulty with such a moving field model. Ex- 
perimental results and their relevance to the acceleration mecha- 
nism are discussed. 


2886 Constant energy per charge of ions produced in 
experiments. 


2887 Observation of energetic neutrals produced by a 
plasma focus. Schneider, R.F.; Rhee, M.J.; Smith, J.R. (Lab. 
for Plasma and Fusion Energy Studies, Univ. of Maryland, 
College Park, MD 20742). pp 85 of Conference record of 
the 1984 IEEE innerneatonll conference on plasma science. 
wo NJ; TEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Neutrals, which are associated with the electron beam in a 3 
kJ, 20 kV plasma focus device, are investigated. A ~ 100 kV, = 
10 kA, = 10 ns electron beam is produced in the focus and subse- 
quently propagates through the hollow center electrode of the 
Mather geometry coaxial gun. The neutrals are observed to diverge 
at an angle of 8° as though they were formed at a point source at 
the end of the center electrode, then collimated by the drift tube 
(center electrode). The majority of the detected particles appear to 
be Argon, which is used as the filling gas in the device. Preliminary 
results from magnetic deflection experiments indicate that either the 
Argon particles are neutral or are very energetic ions with energy 
T > 2 MeV. The latter alternative seems unlikely, since the results 
of range-energy experiments indicate that a large fraction of the 
Argons are of lower energy. Neutral particles which have never 
been seen in the direction associated with the electron beam are a 
common occurence in the opposite direction. CR-39 Thomson 
Spectrometer studies often display a spot at the origin which corre- 
sponds to neutral particles. Contemplating the source of the neutral 
particles in either direction leads to much interesting speculation. 
Further detailed experimental results are presented. 


2888 Neutral particle diffusion in field-reversed configu- 
rations. Rej, D.J. (Los Alamos National Lab.). pp 11 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Calculations are performed to study contributions to the 
global particle and energy loss arising from the possible influx of 
neutral deuterium molecules at the edge of a field-reversed configu- 
ration (FRC). Earlier work is extended to include results from a 
self-consistent 1-D neutral transport code. The following two situa- 
tions are considered: (1) a stationary FRC plasma surrounded by 
cold neutral gas; and (2) an FRC translating into neutrals at an axial 
speed that is much greater than the thermal speed of the4 neutrals. 
The relevant atomic and molecular processes (dissociation, ioniza- 
tion, charge and atom exchange, recombination) for FRC’s are re- 
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viewed. When applying the transport model to an FRC with 
plasma parameters similar to those measured in the FRX-C experi- 
ment, one finds that essentially all of the neutrals are converted to 
ions before penetrating the separatrix. 


2889 Liner-compression of magnetically-confined, FRC 
plasmas. Armstrong, W.T. (Los Alamos National Lab.). pp 
52 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, = USA (14 May 1984). 

An extended survey of fusion gain is made for liner com- 
pressed Field-Reversed Configuration (FRC) plasmas. Previous 
work indicated break-even fusion conditions may be obtained for 
optimized plasma and liner parameters. A broader parameter space, 
promising for significant fusion gain, has been found for larger radii 
liners and plasmas than initially considered. Optimized plasma con- 
dition for the initial and compressed state are, respectively: density 
2 x 10/sup 17/ cm/sup -3/ — 10/sup 19/ cm/sup -3/, total temper- 
ature 200 eV — 20 KeV, total energy 20KJ — 1 MJ. These initial 
conditions represent a higher plasma pressure and larger volume 
than found in other FRC/Liner studies. The most severe con- 
straints to fusion gain are excessive plasma length changes due to a 
combination of plasma losses and liner compression, and plasma/ 
wall contact due to flux loss into the melting liner. 


Equipotential surfaces in the Proto-Cleo Torsatron. 
Trost, P.; Shohet, J.L. (Torsatron/Stellarator Lab., Univ. of 
Wisconsin- Madison). pp 40 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Space potential measurements have been made with the use 
of an emissive probe in the Proto-Cleo Torsatron. The emissive 
probe surface is heated to a temperature at which thermionic emis- 
sion of electrons can occur. When the potential of the probe is less 
than the space potential, the probe predominately emits electrons, 
thus raising its potential. If the potential of the probe becomes 
greater than the space potential, the probe emits electrons at a 
much lower rate than it collects electrons, and thus the probe drops 
in potential. The dependence of the emitted and collected electron 
currents on the potential difference provides an accurate method to 
determine the space potential in the plasma. Space potential meas- 
urements have been made with this probe. The data are plotted as 
equipotential contours. A good correlation is seen between the 
equipotential measurements and the numerically predicted E.C.R.H. 
absorption layer, while the E.C.R.H. is on. During the time after 
the E.C.R.H. has been turned off, there is good correspondence be- 
tween numerically calculated magnetic surfaces and the equipoten- 
tial plots. 


2891 Analytical equilibria for hot electron rings. Prelas, 
M.A.; Wallace, C.B. (Univ. of Missouri-Columbia, Colum- 
bia, MO 65211). pp 93 of Conference record of the 1984 
IEEE internatio conference on plasma science. Pis- 
$0513) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The presence of hot electron rings is required to stabilize a 
core plasma in the EBT 1 and anchor the central cell of the pro- 
posed STM 2 reactor. Analytical models are derived for the mag- 
netic field and current distributions produced by the hot electrons 
and a comparison is made with experimental data. Possible applica- 
tions to ring scaling are also discussed. 


2892 Initial value problem for charged particles in axi- 
symmetric magnetic fields. Wallace, C.W.; Prelas, M.A. 
(Univ. of Missouri-Columbia, Columbia, MO 65211). pp 93 
of Conference record of the 1984 IEEE international con- 
ference on eo science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
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The influence of initial gyrophase on high and low energy 
electron motion in axi ic magnetic fields has been deter- 
mined via numerical simulation. This is an extension of previous 
work in which a noncanonical mapping was used to generate rela- 
tive scattering spectra for the parallel momentum change during 
particle interaction with a magnetic well. 


2893 Dynamics of a radiating Z-pinch. Perez, J.D.; 
Tannenwald, L.M. (Lockheed Palo Alto Research Lab., 
3251 Hanover Street, Palo Alto, CA 94304). pp 50 of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A model for a radiating z-pinch in which the resistivity and 
radiative efficiency of the plasma are calculated from statistical 
equilibrium (non-LTE) is presented. No anomalous parameters are 
used in the coupled set of equations for the circuit current and 
plasma motion. The pinch is taken to be a one dimensional cylindri- 
cal plasma. The calculations of the time dependent flux spectrum, 
pinch radius, and current, as well as the fluence spectrum are com- 
pared to experimental results. One can conclude, in view of the 
level of agreement between theory and experiment, that the radiat- 
ed energy, for the most part, stems from joule heating and not from 
implosion kinetic energy. 


2894 R.F. plasma resonance of ions and neutrals leading 
to cavitonic fusion. Handel, P.H.; Schneider, R.T. (Univ. of 
Missouri, St. Louis, MO 63121). pp 61 of Conference record 
of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In 1982 the authors reported at this Conference a nonlinear 
R. F. resonance present at low applied voltages (1000V) and power 
levels (100W) in a discharge tube with deuterium at 1 torr resulting 
in the emission of neutrons from pairs of luminous disks interpreted 
by the authors as cavitons. The neutron output was strongly peaked 
around a frequency of 1.35 Mhz of the applied field. The purpose 
of this paper is to give their interpretation of the initial resonance 
causing the cavitons observed in the collision dominated regime. 
When power is applied to our discharge, the plasma concentration 
initially rises only in a narrow channel at the first breakdown 
region. When the rising plasma concentration reaches 1.23 x 10/sup 
4/ cm/sup -3/ the electrons resonate at the applied frequency of 1 
Mhz, but are inhibited by the higher frequency of their collisions 
with neutrals (3x10/sup 8/ Hz). The Debye length is 10cm and the 
width of the channel is only a small fraction of 1 cm. Therefore the 
quasineutrality is not satisfied in the channel and most of the elec- 
trons leave the channel due to their higher thermal speed. As the 
ion concentration grows to 4.5x10/sup -7/cm/sup -3/ the D+ ions 
resonate. This is not observed as a plasma resonance in general, due 
both to electron screening and the 300 times faster collisions with 
neutrals. 


2695 The classical Pierce diode: Using particle simula- 
tions on linear & nonlinear behavior and final states. Crystal, 
T.L.; Kuhn, S.; Birdsall, C.K. (EECS/ERL Cory Hall, 
Univ. of Calif., Berkeley, CA 94720). pp 118 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The classical Pierce diode is a simple 1-d system of two 
shorted metal plates, a cold beam of electrons injected from one 
side and a neutralizing background of rigid ions. While the plasma 
medium is technically stable, the finiteness of the Pierce system 
allows stable and unstable operation. It is usefully studied as an ar- 
chetypical bounded plasma system, related e.g., to Q-machines, par- 
ticle accelerators, thermionic converters. New particle simulations 
of the Pierce diode have successfully recovered many novel linear 
phenomena including the dominant linear eigenmodes (seen in the 
internal electrostatic fields), and the dominant and subdominant ei- 
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genfrequencies, (seen both in the internal electrostatics and in the 
external circuit current, J/sub ext/(t)). These simulation results con- 
form very well to detailed predictions of a new linear analysis. The 
final (nonlinear) state recovered can show critical dependence on 
initial (linear perturbation) conditions, and can be made steady-state 
(d.c.) or periodic-oscillatory by simply changing the initial condi- 
tions by a factor of 10/sup -4/ or less. A third class of final state is 
also possible which has oscillations which seem to be nonperiodic. 


2896 ARGUS: A three-dimensional plasma simulation 
model. Mankofsky, A.; Seftor, L.; Chang, C.L.; Mondelli, 
A.A.; Drobot, A.T. (Science Applications, Inc.). pp 122 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

ARGUS is a three-dimensional, highly modularized plasma 
simulation code suitable for studying a bread class of plasma, 
microwave, and accelerator devices. The code has been developed 
to allow accurate and efficient modeling of complicated geometri- 
cal structures, charged particle beams, rate processes (chemistry), 
surface physics, radiation, and physical processes which act on dis- 
parate time scales. ARGUS is comprised of a system of codes with 
a common architecture, allowing various combinations of modules 
to be used together for solving specific problems. The architecture 
has been designed so that the code can treat problems too large to 
fit into fast core. Regions are solved separately, with solutions 
joined together at interfaces. The authors present results from sev- 
eral of the ARGUS modules which are operational. 


2897 A new, thermodynamically consistent, hybrid inte- 
gral equation for multicomponent plasmas. Rogers, F.J.; 
DeWitt, H.E. (Univ. of California, Lawrence Livermore 
National Lab., Livermore, CA 94550). pp 123 of Confer- 
ence record of the 1984 IEEE international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Routine calculations of pair distribution functions and struc- 
ture factors are required for a number of dense plasma applications. 
The Monte Carlo (MC) method gives “experimental” results for 
g(r) in the range O = r = L/2 the box size. The limited range for 
g(r) coupled with the inherent noise of the MC data prevents a 
direct inversion to obtain the structure factor s(k). Recently it has 
been shown that self-consistent integral equations can reproduce the 
MC g(r) data to good accuracy also yielding good thermodynam- 
ics. In particular, the Rosenfeld-Ashcroft method, which uses opti- 
mized hard sphere bridge functions to achieve thermodynamic con- 
sistency, has been shown to produce almost exact energies for the 
one-component plasma (OCP). Even though it is computationally 
faster than MC, it is still relatively slow. The authors report here a 
new, simple, integral equation method that blends the PY and HNC 


functional expressions for g(r) as a function of interparticle separa- 
tion. 


2898 Axial equilibria of collisionless single-ended Q-ma- 
chines: Particle simulations versus theory and experiment. 
Kuhn, S.; Gray, P.; Crystal, T.L.; Birdsall, C.K. (EECS/ 
ERL Cory Hall, Univ. of Calif Berkeley, "CA 94720). pp 
119 of Castetence record of the 1984 IEFEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA o May 1984). 

Oaly recently has Q-machine equilibrium theory been sys- 
tematically pushed to quantifiable predictions. New collisionless 
particle simulations have been run with the code PDW1 in four 
main operating regimes (electron/ion rich emission, and positive/ 
negative applied biases). For cases where the applied bias is nega- 
tive, the simulations in fact recover stable final states as expected, 
having equilibrium potential profile shapes that agree with theory. 
But for cases with ion-rich emission, the simulated potential values 
can differ from analytic predictions because equilibrium (K/Kt=0) 
theory does not describe a system that has evolved: collisionless 
equilibrium theory finds phase space regions that are inaccessible to 
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emitted particles, yet simulation shows that these regions are in fact 
filled in Maxwell-Boltzmannly during the system's evolution (K/Kt 
not 0) in reaching its eventual steady state. For positive applied 
bias, the simulations generally cannot recover the analytically ex- 
pected equilibrium shapes, and instead indicate instability, whether 
the emission is electron rich or ion rich; these have character simi- 
lar to the low frequency sheath oscillations (sometimes called “false 
instabilities”) and may also relate to the process of “charge domain 
formation” in Gunn oscillator theory. 


Lie group invariance of the Vlasov equation for E 
punpendicnlar B/sub 0/. Abraham-Shrauner, B. (Washington 
Univ. in St. Louis). pp 119 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
0513) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Lie group invariance of the Vlasov equation found by 
use of Lie point transformations is considered for a single-species 
plasma in a longitudinal electric field and a perpendicular, uniform 
magnetic field. Previously, the invariance of the one-dimensional 
Vlasov equation was reported where the electric field was consid- 
ered a function of x and t in the evaluation of the invariance but 
then both the electric field and the one-particle distribution func- 
tions were constrained by Maxwell's equations for a multi-species 
plasma. As here the electric field is given in terms of a one-dimen- 
sional Green's function and the one-particle distribution function, 
the nonlinearity is built into the Vlasov equation from the begin- 
ning and Poisson’s equation should be obeyed automatically. Use of 
the alternate form of the Vlasov equation appears to be more effi- 
cient in the determination of the group generator. 


2900 An ionization balance model for non-equilibrium 
Lee, Y.T. (Univ. of California, Lawrence Liver- 
more National Lab., Livermore, CA 94550). pp 121 of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Many laboratories are actively investigating radiation from 
plasmas, produced by irradiating targets with high-power laser 
beams and by imploding gas-puff in z-pinch configuration. The 
spectral line intensities from these plasmas are useful diagnostics for 
electron density and temperature. In order to fully analyze the 
emission spectra from these plasmas, one needs to know their 
charge state distribution for a given electron temperature and densi- 
ty. In the authors’ model the ground state and excited state energy 
levels for each ionization stage are generated in the hydrogenic ap- 
proximation using screening constants. Continuum lowering is ob- 
tained from a modified Stewart and Pyatt formula to account for 
dense plasma effects. The following atomic processes are included: 
(1) collisional excitation and dexcitation, (2) radiative emission, (3) 
collisional ionization, (4) radiative recombination, (5) 3-body recom- 
bination, and (6) dielectronic recombination. Each level is coupled 
with all the levels of the same ionization stage, however, it is cou- 
pled only to the ground state of the next ionization stage. 


2901 Efficient mapping algorithms between flux coordi- 
nates and real-space coordinates for toroidal plasmas. Atten- 
berger, S.E.; Houlberg, W.A.; Hirshman, S.P. (ORNL). pp 
121 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The evolution of plasma properties in toroidal plasmas 
which posseses magnetic flux surfaces is most conveniently ex- 
pressed in magnetic flux coordinates. However, Cartesian or cylin- 
drical coordinate representation is more convenient for evaluating 
many particle and energy sources and for most plasma diagnostics. 
Computationally efficient algorithms are therefore desirable for 
mapping in both directions. The authors report here on one such 
set of algorithms. This work was motivated by rf heating applica- 
tions in finite beta, axisymmetric plasmas with noncircular cross- 











sections. However, the methods employed here are applicable to a 
much broader class of problems and can even be extended to non- 
axisymmetric plasmas. 


2902 Bounce averaged Monte-Carlo evaluation of stel- 
larator transport. Beidler, C.D. ; Hitchon, W.N.G.; Shohet, 
J.L. (Torsatron/Stellarator Lab., Univ. of Wisconsin-Madi- 
son). pp 42 of Conference record of the 1984 IEEE interna- 
tional conference on plasma science. Piscataway, NJ; IEEE 
Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A Monte-Carlo calculation of transport due to ripple trapped 
particles in a stellarator in the presence of a strong radial electric 
field has been developed. Analytic theories which cover this topic 
make extensive use of the “longitudinal invariant”,J = phi V /sub 
parallel/d/sub iota/, which is approximately constant along the 
drift orbit, to describe the particle motion. In this same vein, ripple- 
trapped particles are followed by iteratively conserving J and al- 
lowing scattering of such particles using a bounce-averaged colli- 
sion operator. Both collisional and collisionless detrapping are al- 
lowed for, after which the particle becomes toroidally trapped 
where a more standard collision operator is employed. Subsequent- 
ly it is possible for the particle to retrap or to remain toroidally 
trapped or to become a “circulating” particle. It is also possible to 
remove collisions in either the ripple-trapped or toroidally- trapped 
segment of the particle's orbit, thus determining the relative impor- 
tance of collisions in the various segments. It is hoped that such a 
calculation aids in understanding existing analytic theories since it is 
(a) orders of magnitude faster than present guiding-center codes, 
and (b) it can be made to closely correspond to the assumptions of 
analytic theory, testing the validity of existing results. 


2903 Onset conditions for constriction and filament for- 
mation in diffuse glow discharge plasmas. Rogoff, G.L. 
(GTE Labs., Waltham, MA 02254). pp 17 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Constricted channels of enhanced electrical conductivity can 
form in various types of glow discharges, including low-pressure 
diffusion-controlled discharges as well as high-pressure quasi-steady 
discharges. The diameter of such channels tends to decrease with 
increasing pressure, with filamentary channels developing at high 
pressure. A linearized stability analysis has been used to derive ana- 
lytic criteria for the initial stage of formation of such channels and 
expressions for the channel diameters to be expected. The authors 
consider an idealized plasma that is longitudinally uniform (i.e., 
sheath effects are not included) and is initially in steady state. The 
column cross section may be of arbitrary shape. The electron densi- 
ty, n, can vary with position perpendicular to the direction of the 
electric field, E, which is assumed to be uniform over the plasma 
volume. 


2904 Fast ion emission in laser matter interaction theory 
and experiment. Gitomer, S.J.; Jones, R.D. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). pp 75 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Data on emission of energetic ions produced in laser-matter 
interactions has been analyzed for a wide variety of laser wave- 
lengths, energies and pulse lengths. Strong correlation has been 
found between the mean energy per AMU for fast ions as deter- 
mined by charge cups and the X-ray determined hot electron tem- 
perature. In order to elucidate the physics of what appear to be 
three distinct parameter regimes in the data, the authors have done 
extensive theoretical modelling using a large scale hydro code. Re- 
sults of the scaling obtained from our modelling are presented. 


2905 Experimental study of a capillary discharge. 
Kania, D.R.; Jones, L.A. (Physics Div., Los Alamos Na- 
tional Lab.). pp 49 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, rt USA (14 May 1984). 

A Z-pinch plasma can be ohmically heated to kilovolt tem- 
peratures if instabilities can be prevented and the amount of mass 
heated is held fixed. The gas embedded laser initiated Z-pinch was 
an attempt to do this. It was found that the disruptive instabilities 
did not occur, but that the discharge column accreted mass, prob- 
ably because of the strong shock which ionizes the embedding gas. 
In an attempt to overcome this problem a capillary channel has 
been formed in an insulator so that a solid replaces the embedding 
gas. The authors have studied the plasma formed by discharging a 
Marx-water line system through an evacuated 2 cm long 10-25 pm 
diameter capillary in polyethylene. The Marx-water line system 
used was a 72 kJ - 600 kV Marx bank which is capable of pulse 
charging a 10-90 ns water line to 900 kV. 


2906 Cylindrical diffusion of magnetic fields into a 
plasma shell. Roderick, N.F. (Univ. of New Mexico, Albu- 
querque, NM 87131). pp 10 of Conference record of the 
1984 IREE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Simple analytic models have been developed to describe the 
magnetic field profile in a cylindrically symmetric plasma shell. So- 
lutions are obtained for both theta and z pinch geometries for time 
varying boundary magnetic fields. The cylindrical models are com- 
pared with previously developed planar solutions. Applications to 
electromagnetically imploded plasma shells show a small variation 
in the magnetic field profiles at early times and large radius. These 
variations become more pronounced as the implosion moves to 
smaller radius. In general the effects of cylindrical geometry 
become significant only when the outer radius reaches the same 
order as the magnetic field gradient scale length. 


2907 Characterization of the gas-puff imploding plasma 
on the NRL Gamble II generator. Stephanakis, S.J.; Boller, 
J.R.; Cooperstein, G.; Meger, R.A.; Neri, J.M.; Ottinger, 
PF; Young, F.C.; N agel, D.J.; Davis, if Duston, D.P. 
(Naval Research as pp 9 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
#0513.) NJ; IEEE Service Cane (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Recently, an experimental and theoretical effort has been un- 
dertaken at NRL aimed at contributing to understanding the phys- 
ics of the implosion dynamics and of the resulting highly localized 
plasma pinch in such experiments. Supersonic nozzles producing a 
cylindrical gas flow provide the load for the Gamble II generator 
operating at the 1.5 TW level. The gas jet is preionized and then 
imploded to the axis by the machine electrical pulse in a very short 
time scale. During the implosion process, the attained kinetic 
energy is efficiently converted to plasma thermal energy and pro- 
duces the desired radiation. Preliminary experimental results are 
presented from the study of the conditions necessary in order to ef- 
ficiently couple such loads to the Gamble II generator. These re- 
sults are correlated to existing scaling laws and are compared with 
theoretical models. 


2908 Laser-plasma interaction experiments using several 
kilojoules of green light. Drake, R.P.; Turner, R.E.; Kauff- 
man, R.L.; Phillion, D.W.; Lasinski, BF; Estabrook, K.G.; 

Williams, BA: Wang, CL; Campbell, EM; Kruer, WL. 
(Lawrence Livermore National Lab., Livermore, CA 
94550). pp 79 of Conference record of the 1984 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
W-7405-ENG-48. 
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From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Laser-plasma interactions in very large plasmas are an im- 
portant forefront in laser-plasma research. In such plasmas the 
thresholds for several instabilities become smaller and more growth 
lengths are available for sidescatter processes. In addition, the plas- 
mas in future high-gain implosion experiments are larger than those 
easily produced now. Several experimental groups have begun to 
produce and explore such plasmas. This talk focuses on recent 
work using the Novette laser, which can deliver several kilojoules 
of 0.53m light in a 1 ns pulse. Thick, solid disk targets were irra- 
diated at intensities of order 10/sup 15/ W/cm/sup 2/, producing 
plasmas several hundred times the laser wavelength in both longitu- 
dinal and transverse extent. Raman scattering from below quarter- 
critical density is a significant source of hot electrons in these plas- 
mas. The energies in hot electrons and in Raman-scattered light are 
very well correlated with one another and are much less well cor- 
related with other experimental parameters including intensity, spot 
size, and 3/2@/sub o/ emission. Raman yields and hot electron 
fractions in excess of 1% were measured; the largest ever reported 
at 0.53 pm. Thus, Raman scattering from these densities is likely to 
be important in future large plasmas. 


2909 Results from TRX-2 slow field-reversed-theta- 
pinch. Slough, J.T.; Harding, D.; Hoffman, A.L. (Mathemat- 
ical Sciences Northwest, Inc., Bellevue, WA 98004). pp 52 
of Conference record of the 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

FRCs have been successfully generated in the TRX-2 slow 
risetime theta pinch. Initial studies indicate that the flux trapping 
through field reversal is about as good ("50%) as on TRX-1, al- 
though the quarter cycle time of the main coil was increased from 
3 to 10 psec. Formation studies have been started using the pro- 
grammed formation techniques developed on TRX-1. The plasma 
dynamics are very similar to those exhibited in the faster rise TRX- 
1 experiments. The formation phase shows the same high degree of 
symmetry and reproducibility that was observed in TRX-1. Equilib- 
rium behaviour of the FRCs formed is very similar to that observed 
on TRX-1, as long as impurity content is kept low. T/sub e/ + T/ 
sub i/ temperatures of 400 to 500 eV are obtained and confirmed 
by impurity line broadening and decay rates. Flux and particle life- 
times = 100 psec have been observed and show the same strong 
scaling with x/sub s/ that was observed on TRX-1. 


2910 Pn spar gas-puff Z-pinches. Spielman, R.B.; 
Hanson, D.L.; Palmer, M.A.; Stygar, W.A.; Peek, J. M. 
(Sandia National Labs., Albuquerque, NM 87185) p 49 of 
Conference record of the 1984 IEEB relents confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Proto-II accelerator has been used to implode xenon an- 
nular gas puffs. A significant fraction of the machine electrical 
energy was converted first to plasma kinetic energy and then to x- 
rays when the plasma pinched on axis. The purpose of these studies 
is to examine the feasibility of using pulsed power machines to 
produce radiation sources capable of pumping an x-ray laser. The 
authors find that xenon Z-pinches efficiently produce line radiation 
in the kilovolt region. The Proto-II accelerator is a multi-module 
water-line machine which, in its present configuration, produces a 
fast 800 kV pulse with a 55-60 ns full-width-at-half-maximum 
(FWHM) at 0.125 ©. The total electrical energy going forward is 
approximately 215 kJ. The total inductance of the load was 12-14 
nH. A fast, electromagnetically-driven gas valve together with a 
2.5 cm dia. annular mach 8 nozzle is used to inject xenon into the 
system. The hollow gas column is injected into a 2.0 cm long gap 
between the nozzle (cathode) and a fine wire screen(anode). Preion- 
ization of the gas was accomplished by a multigap flashover ultra- 
violet source. For typical gas masses in the range of 75-150 g/cm, 
_ gas puff imploded in 60-80 ns. Typical peak currents were 3-3.5 
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2911 Modeling of laser triggered spark columns. 
Kushner, M.J.; Milroy, R.D. (Mathematical Sciences North- 
west, Inc.). pp 30 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The use of lasers to initiate or trigger spark columns and 
spark gaps has been shown to reduce jitter and increase shot-to- 
shot reproducibility. Spark gaps which may otherwise operate in a 
multichannel mode can be made to operate through a single plasma 
channel with laser triggering. For typical ing conditions the 
plasma column conducts in excess of 10 kA in times less than 50 ns 
after initiation. The process by which the small (< 50) laser pro- 
duced plasma column expands into a quasi-steady state plasma 
channel of radius in excess of 0.1 cm is of fundamental interest for 
improving the efficiency of spark columns. A computer model has 
been developed to describe the plasma channel formation process. 
The model uses a two dimensional (radius and time) Lagrangian 
formulation to simulate the pertinent hydrodynamics, electron ki- 
netics and radiation transport. It includes a complete external cir- 
cuit and an explicit solution for skin effects. At present, the model 
describes a laser triggered spark column in mixtures of A and H/ 
sub 2/. Within the core of the arc, the thermodynamic temperature 
can exceed 15,000 K in less than 20 ns after initiation. The gas 
therefore becomes highly dissociated and heavily ionized. 


2912 DCLC driven wave propagation and mode conver- 
sion in the MIX-1 mirror system. Majeski, R.P.; Ellis, R.F.; 
McCarrick, M.J.; Koepke, M. (Univ. Of Maryland). pp 91 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In MIX-1, a washer gun produced plasma is injected 
through a long (1.3m) uniform guide field region into a 60 cm 
mirror cell. After injection, the system consists of a mirror-trapped 
plasma and an adjacent plasma column in the guide field region. 
The mirror cell plasma (n/sub e/ = 10/sup 10/-10/sup 12/cm/sup 
-3/, T/sub i/ ~ 100 eV, T/sub e/ ~ 10 eV) is unstable to the drift 
cyclotron loss cone (DCLC) mode, while the neighboring guide 
region plasma (n/sub e/ ~ 10/sup 11/-10/sup 12/cm/sup -3/, T/ 
sub i/ ~ T/sub e/ = 10 eV) is microstable. Coupling of wave 
energy from the unstable mirror region into the guide plasma has 
been investigated for various magnetic field configurations. In the 
case B(Guide) > B(Mirror midplane), DCLC activity at the mirror 
midplane ion cyclotron frequency generates slow modes which 
propagate into the guide region with little attenuation. For 
B(Guide) < B(Mirror midplane), a resonance layer appears be- 
tween the mirror cell and guide region at which strong ion cyclo- 
tron absorption is observed. In this case, weak conversion into a 
mode which has properties similar to an electrostatic ion cyclotron 
wave also occurs. This latter configuration is especially relevant to 
tandem mirror systems, in which a low field central cell is adjacent 
to a high field end cell which may be microunstable. 


2913 The magnetohydrodynamic mag ge | 
Torus with toroidal current. Juhala, R.E : ieee, 2 


(McDonnell Dou Corp., St. Louis, MO). pp 93 of ot 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The EBT is a large aspect ratio device which provides good 
access to the plasma, thus facilitating reactor maintenance and the 
introduction of external heating sources. However, questions of 
plasma stability, stringent requirements on field line closure, and se- 
rious particle transport losses due to dispersion in the particle drift 
orbits, remain unresolved. Several ideas for enhancing the aspect 
tatio have been put forth with potentially significant improvements. 
Some of these retain the closed field line configuration with corre- 
sponding tight tolerances on coil alignment and others require a 
nonplanar minor axis, compounding the problem of high mechani- 
cal stresses in reactor scale devices. These issues may be corrected 
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by driving a modest (by tokamak siandards) toroidal current in 
EBT, thereby providing magnetic flux surfaces with rotational 
transform and shear. This may offer a way to retain the simplicity 
of a planar, circular torus and possibly reduce the size of an EBT 
reactor by requiring fewer sectors. 


2914 Closed flux surface EBT. Pipkins, J.F.; Schmitt, 
R.J.; Ard, W.B. (McDonnell Dou: Corp., St. Louis, 
MO). p 94 of Conference record of the 1984 IEEE inter- 
porch g conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The EBT device uses magnetic mirror sectors to provide 
equilibrium. the plasma is stabilized in a toroidal confinement 
system with high beta electron rings in the mirrors. Conventional 
EBT’s have a planar magnetic axis and hence closed magnetic field 
lines. Cancellation of the toroidal drifts is provided by poloidal 
drifts in the mirror sectors. Transport scaling can be greatly im- 
proved by twisting the magnetic axis out of the plane and provid- 
ing closed, nested flux surfaces. Confinement can be further im- 
proved by putting all the mirror sectors in straight sectors, i 
them axisymmetric and providing uniform toroidal field in the non- 
planar connecting sectors. Two devices have been examined in 
some detail, a twisted racetrack device with geometry similar to the 
figure "8" stellerator and a device in which the straight mirror seg- 
ments are connected by sections of a more general helical axis stel- 
lerator. Both devices appear to have equilibria at significant beta 
and exhibit quite favorable neoclassical transport scaling. For exam- 
ple, neoclassical confinement in a twisted racetrack reactor with a 
perimeter equal to that of a 20 m major radius conventional EBT is 
equivalent to that in a 35 m major radius conventional EBT with 
ARE coils. 


2915 Stabilizations of the Rayleigh-Taylor instabilities 
in dense plasmas. Choi, C.K. (Fusion Engineering Lab., 
School of Nuclear Engineering, Purdue Univ., West Lafay- 
ette, IN 47907). pp 78 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
#40513.) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Proper stabilizing mechanisms against the growth rates of 
the Rayleigh-Taylor (R-T) instabilities in dense plasmas are essen- 
tial to the application to inertial confinement fusion (ICF) targets. 
While a thicker shell target might have been envisioned for better 
stability, a thin-shell target, within the tolerable aspect ratio, is, in 
fact, desired because of reduced power requirements and thus 
higher target gain. The objective of this paper is, hence, to investi- 
gate the possible stabilizing effects of R-T instabilities on the implo- 
sion phase of the ICF targets. The study allows higher aspect ratio 
targets, i.e., target shell thinness, that would withstand the ordinary 
limitations of the target implosion imposed by the R-T instability. 


2916 Wall stabilized Z-pinch. Sethian, J.D.; Gerber, 
K.A.; Robson, A.E.; De Silva, A.W. (Naval Research Lab., 
Washington, DC 20375). pp 50 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
0513) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The dense z-pinch has been considered as a basis for a rela- 
tively simple fusion system since the earliest days of CTR. The cur- 
rent renewed interest is due partly to the significant advances made 
in pulsed power, and partly due to a recent Los Alamos study 
which concluded that if a straight pinch, 10 cm long and 100 p in 
dia. could be maintained for 2 psec, it would produce 4.4 MJ of 
fusion energy for a relatively modest input of 140 kJ. In these ex- 
periments, the authors are forming the pinch inside small diameter 
quartz capillaries filled with neutral hydrogen. The authors antici- 
pate that in the early stages of formation the wall of the capillary 
will prevent accretion of the pinch until the current is high enough 
to provide confinement, and in the later stages the capillary will 
suppress the m=1 instability. 





2917 Observations of possible internal MHD kink 
modes in the CTX spheromak. Barn i Ls 
Hoida, H.W.; Jarboe, T.R.; Marklin, G;; Wright, BL: 
Wurden, G.A. (Los Alamos National Lab., Los Alamos, 
NM 87545). pp 50 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-8405 13—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Magnetic and spectroscopic diagnostics have been used to 
study coherent oscillations in the plasma and magnetic fields of 
spheromaks in CTX. The spheromaks are formed by a coaxial mag- 
netized plasma source injecting plasma and field into a flux con- 
server. This conducting shell provides stability against free-bounda- 
ry modes as well as against the tilt and shift internal modes. It has 
been made either of solid copper or of copper rods welded into a 
mesh. Rogowski current loops on the rods of the mesh provide a 
diagnostic for the perturbed surface currents in the flux conserver 
induced by the rotating plasma-magnetic structure. Magnetic probe 
arrays that measure all three field components have also been used, 
both along the geometrical axis and across the radius of the plasma. 
Oscillations have been studied in the chordal emission of Ha, impu- 
rity resonance lines, and soft X-rays. 


2918 Strong interaction of low power electron beams 
with a plasma (self-made or ambient). Llobet, X.; Bernstein, 
W.; Wilhelm, K. (Rice Univ., Houston, TX). pp 89 of Con- 
ference record of the 1984 IEEE international conference 

on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The basic beam-plasma instability produced by low power 
electron beams P < = hme net Ansmann all cepted 
give rise to strong nonlinear effects (W/nT > 1), through the 
wave-particle interactions. The plasma may be ambient (or supplied 
by an external source) or produced by the beam through collisional 
ionization. These nonlinear effects have been observed in the iono- 
spheric environment and during beam-plasma experiments in the 
laboratory. The signatures of these effects are: strong heating of the 
beam, typical HF wave spectrum (whistlers and Langmuir waves), 
and the presence of suprathermals (accelerated electrons). The au- 
thors expose the different patterns of behavior that correspond to 
different values of the parameters (neutral pressure, plasma density, 
beam energy, magnetic field, available length). For example, if the 
pressure is sufficiently high, a discharge (Beam-Plasma Discharge) 
occurs, where the light output is typically more than an order of 
magnitude larger than in the absence of the discharge. The under- 
standing developed in the BPD research can be applied to the case 
where the neutrals play no significant role. The authors show the 
fundamental similitude of the phenomena involved in the laboratory 
and the ionospheric experiments. 


2919 Active control of plasma stability and transport for 
magnetic fusion using RF power. McBride, J.B.; Krall, N.A.; 
Rosenberg, M. (Science Applications, Inc., La Jolla, CA). 
pp 91 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors present results of theoretical analyses of RF 
interactions with plasmas. These studies emphasize the use of RF to 
alter either the stability and/or the transport properties of magneti- 
cally confined plasmas in order to improve plasma confinement. 
One study focussed on the use of ICRF to change the stability 
properties of interchange modes. This study was motivated by 
recent observations on Phaedrus that ICRF could, in certain cases, 
cause stabilization of the central cell plasma when the central cell 
was operated as a single, simple mirror. A Vlasov analysis of the 
stability of interchange modes in the presence of RF fields in the 
ion cyclotron frequency range has produced results that are re- 
markably consistent with the Phaedrus observations. The authors 
find that ICRF can fully stabilize interchange modes. For Phaedrus 
parameters, stability requires that w/sub rf/>/sub ci/, as ob- 
served. Also, the RF electric field must satisfy E/sub rf/= 0.3 V/ 
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cm, which is consistent with the ICRF power used in these experi- 
ments. The stabilization mechanism they describe is distinct from 
stabilization due to ponderomotive forces. The results also suggest 
that EBT-S operated at reduced magnetic field (B ~ 1 kG) may be 
stabilized by ICRF without hot electron rings. 


2920 Chaotic behavior in a beam plasma system. 
McCowan, R. ; Walsh, J.E. (Dept. of Physics and Astrono- 
my, Dartmouth College, Hanover, NH 03755). 120 of 
Conference record of the 1984 IEEE internati confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 sy Bi 

Chaotic behavior been observed in a variety of coupled 
nonlinear oscillating systems. The present work is an attempt to ob- 
serve this phenomenon in a beam plasma device. The experimental 
apparatus is an electron beam formed strongly magnetized plasma 
column. When the beam voltage ranges between 500 and 2000 V 
and the beam current between 1 and 10 mA a plasma with density 
between 10/sup 9/ and 10/sup 10/ electrons/cm/sup 3/ is pro- 
duced. A system of this kind exhibits three characteristic regimes: 
one in which the beam is too weakly coupled to destabilize a longi- 
tudinal plasma mode, a second where one or more discrete modes 
are destabilized, and finally a regime which can be described as tur- 
bulent. In the transition region between the second and third re- 
gimes behavior is observed which is similar to that seen in other 
systems which have been identified as chaotic. Attempts to demon- 
strate this analogy precisely are to be discussed. 


2921 Space-time statistics and particle transport. Levin- 
son, S.J.; Powers, E.J.; Ritz, C.P.; Bengtson, R.D. (Univ. of 
Texas at Austin, Austin, TX 707 12). pp 118 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Novel digital time series analysis techniques are used to 
study the space-time statistics of, and associated particle transport 
associated with, the density and potential fluctuations characteriz- 
ing edge turbulence in a tokamak plasma. Specifically, Langmuir 
probes are used to monitor density and potential fluctuations in the 
outer equatorial plane of the TEXT tokamak at radial positions 
ranging from the limiter radius to 3.5 cm outside. In this region 
Bal0 kg, T/sub e/=40 eV, and n=1x10/sup 12/cm/sup -3/. The 
space-time statistics of the fluctuations are characterized by an 
S(k,@) spectrum which is digitally computed from the fluctuation 
signals (either density or potential) provided by two probes separat- 
ed 0.42 cm in the poloidal direction. The philosophy of the ap- 
proach as well as important considerations underlying the computa- 
tional algorithm are described in this paper. 


2922 Pulsed high-pressure operation of bumpy torus. 
Bieniosek, F.M.; Ard, W.B.; Pipkins, J.F. (McDonnell 
Douglas Corp., St. Louis, MO). pp 93 of Conference record 
of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In neoclassical ical transport theory it is assumed that the plasma 
in a bumpy torus has an approximately thermal distribution and that 
the large aspect ratio limit is applicable. These assumptions are not 
valid in a torus with modest aspect ratio with a plasma with low 
collision frequency, (v~ T/BR/sub T/a), except in the limit of 
large radial electric field. Present EBT’s cannot meet the require- 
ments of neoclassical transport theory when operated in steady- 
state, because the presence of stabilizing hot electron ring requires 
generation of runaway electrons with ECRH. This should result 
not only in a non-Maxwellian energy distribution, but also in a sig- 
nificant power loss due to unconfined drift orbits for the high 
energy core electrons. If this is the dominant loss process, diffusive 
neoclassical operation in a machine of EBT-S size and 
field may only be achievable at high collisionality. However, the 
stabilizing hot electron ring cannot be supported at high collisiona- 
lity in steady-state. Therefore the authors propose gas puffing to 
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high density on a 10 msec time scale, and using high power to 
gently heat the core plasma. 


2923 Space-time evolution of relativistic 


Ram, A.; Bers, (Plasma 
M.LT., Cambridge, MA 02139). pp 24 of Conference record 
of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The space-time asymptotic pulse shape for linear instabilities 
is obtained by applying the pinch-point analysis to observers 
moving with relativistic velocities. This generalized relativistic 
theory for absolute and convective instabilities is applied to the 
study of electromagnetic instabilities in plasmas with relativistic dy- 
namics. The authors consider electron plasmas having highly aniso- 
tropic distribution functions both along and across an externally ap- 
plied magnetic field B-bar/sub 0/. Such situations arise in devices 
where electromagnetic energy is generated by relativistic electron 
beams and, in mirror-confined plasmas where the energetic elec- 
trons are created by ECRH. 


2024 Characteristics of double sawteeth and sawtooth- 
Sai A . BJ. (Uni - She ‘<a ). io 
nipes, lowers, niv. of Texas at Austin re) 
Conference record of the 1984 IEEE Parte # ler- 

plasma science. Piscataway, NJ; IEEE Service 
Center r (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Double sawteeth and other sawtooth like oscillations were 
studied with the TEXT Integrated MHD Diagnostic System using 
digital time series analysis techniques. An array of 40 soft x ray de- 
tectors provides approximately one cm resolution over the central 
80% of the plasma diameter. The double sawteeth exhibit two rises 
and disruptions per cycle and were accompanied by relatively large 
amplitude m=1 oscillations after the initial disruption. They oc- 
curred most frequently during discharges with upward ramping 
current and density (~400 kA, with q/sub lim/~2.5). The radial 
profile of the amplitude of the soft x ray oscillation normalized to 
the soft x-ray signal characterizes the type of oscillation. Standard 
sawteeth have a radial profile that has a W shape with a large am- 
plitude near the center, while the minima occur at the inversion 
radii. Outside of the inversion radius the relative amplitude tends to 
increase. The relative amplitude profile of the double sawteeth was 
a modified doubled W shape, with a depressed center. Thus, the 
soft x ray signals from the outer plasma region exhibited normal in- 
verted phase sawteeth. Near the center, a giant sawtooth was ob- 
served, while at intermediate radii double sawteeth with m=1 os- 
cillations occurred. 


Response from a small pulsed antenna in a magne- 
tized plasma, Crabbe, C.L. (@ept. of Physics and Astrono- 
my, Univ. of Iowa, Iowa City, IA 52242). pp 71 of Confer- 
ence record of the 1984 IEEE international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 
{1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The theory of the electrostatic response to a pulsed point 
source (which serves as a Green's function for finite sources) in a 
pr canemiicbies emctncterine ns cafings Stefan apc ened 
characteristic discrete frequencies is exhibited, which was observed 
in a previous experiment. One of the frequencies is the upper 
hybrid frequency, and the other two frequencies which correspond 
to the middle and upper branch of the resonance cones with cone 
angles equal to the angle of observation. The amplitudes of the 
spectral responses are determined as a function of the relative fre- 
quencies and the pulse time length. This may allow one to deter- 
mine the length of a pulse of unknown origin in a plasma by meas- 
uring the relative amplitudes of the discrete frequency response. 
Thermal effects in the plasma are considered and found to intro- 
duce spatial oscillations of the observed quantities. This applications 
of pulsed antennas to plasma diagnostics on spacecraft bears further 
investigation. One may be able to determine the local plasma densi- 








ty, magnetic field and possibly plasma temperature through the use 
of transmitting and receiving antennas. This technique has an ad- 
vantage over diagnostics with a continuous source antenna in that 
the angle of orientation need not be swept. 


2926 Slow wave antenna for unidirectional Alfven wave 
ces © ee ee a ee 
Rathbun, K.; Kristiansen, M.; Hagler, M. (Dept. of Electri- 
cal Engineering, Texas Tech Univ., Lubbock, TX 79409). 
pp 72 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
A slow wave antenna has to propagate Alfven 
wate eduaunaie tie tok Mee ae Te cade 
receives a 1 ms, 30 kW RF pulse at 6-12 MHz, directly from a 500 


was fabricated out of a .826 cm wide, flat copper strap. 
lies in an all stainless steel tray, insulated from the tray 
sheet of Teflon. A stainless steel Faraday shield affixed 


mately 1.6 wH with a widely variable capacitance 
mately 600 pF. 


2927 Generation of Bernstein modes from 
tions during ICRF heating. Morales, G.J.; Antani, S.; Fried, 
B.D. (UCLA). pp 60 of Conference record of the ps 


international conference on plasma science. 

peer id NJ; IEEE Service Center (1984). (CONF- 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

This analytical study the interaction of a fast 
Alfven wave of wavenumber k/sub 0/ and frequency w/sub 0/, in 
the interval 1 < w/sub 0//0/sub i/ < 2, with pre-existing low fre- 
quency (w~0) density fluctuations characteristic of the drift wave- 
type of noise observed in tokamaks, i.c., having k perpendicular 
tho/sub i/~=1 and small k/sub 11/. The particular effect isolated is 
the direct conversion of the fast wave into resonant ion Bernstein 
modes of frequency w/sub B/ and wavenumber k/sub B/, such that 
«@/sub B/ = w/sub 0/, (k/sub B/) ax k perpendicu- 
lar, (k/sub B/)/sub 11/a(k/sub 0/)/sub 11/, where perpendicular 
and parallel refer to the magnetic field direction. The underlying 
physics consists of the beat of the long wavelength oscillatory ve- 
locity, imposed on the ions by the fast wave, with the short scale 
density fluctuations. The resulting beat current is equivalent to an 
in-situ antenna that can drive Bernstein modes resonantly. The en- 
suing secular growth is limited by the damping of the Bernstein 
wave, which is dominated by electron Landau damping and is thus 
determined by the parameter £=1)/sub i//(k/sub 11/)/sub 0/v-bar/ 
sub e/~(T/sub i/m/T/sub e/M)/sup 1/2/R/rho/sub 1/, where R 
is the major radius. At the plasma periphery or in large devices R/ 
tho/sub i/ may become large enough to give 23, resulting in 
large amplitude Bernstein waves and hence a significant fast wave 
damping. 


Wave-wave-coupling and energy flow in a tokamak 

p= C.P.; Levinson, S.J.; Powers, E.J.; Bengt- 

son, R.D. (Univ. of Texas at Austin, Austin, TX 78712). pp 

118 of Conference record of the 1984 IEEE international 

conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 

Louis, me, USA (14 May 1984). 

In a turbulent plasma, effects play an important 

iia: nie Ga nae aie ois cease cane doe at 

wave-wave coupling to generate the observed broad spectra. As a 

result of the coupling, energy can flow from modes in one region 
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of the spectra into regions of the spectrum where the energy can be 
dissipated. In this work a new method is presented which allows an 
estimation of the nonlinear coupling coefficients and the energy 
transfer of the modes. 


Experiments on ion acoustic typed double layers. 
pl C.; Cho, M.H.; Intrator, T.; Hershkowitz, N. (Nucle- 
ar Engineering Dept., Univ. of Wisconsin). pp 117 of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The formation of small amplitude double layers with poten- 
tial drops the order of the electron temperature, was examined ex- 
perimentally by pulsing a grid and thereby changing the electron 
drift across the target chamber of a triple plasma device. The rare- 
factive part of a long wavelength, low frequency ion wave grew in 
amplitude due to the presence of slowly drifting electrons. The cor- 
responding current limitation led to the formation of the double 
layers. Depending on the plasma conditions, the asymmetric double 
layers either transform into a weak monotonic layer, a propagating 
shock, or a series of rarefactive solitary pulses. The rarefactive 
pulses propagate with Mach number less than one and resemble sol- 
itary plasma holes with density cavities in both the electron and the 
ion density profiles. 


2930 Non linear self contracton of electron wave pack- 
ets. Intrator, T.; Chan, C.; Hershkowitz, N. (Univ. of Wis- 

consin, Madison, WI 53706). 117 of Conference record 
of the the 1984 IEEE internati eur) coaiaente on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In the laboratory, electron beams are injected into the target 
of a triple plasma device and excite waves near the electron plasma 
frequency which are driven to turbulent levels. These waves are 
unstable to breakdown into wavepackets and experience a self con- 
traction process. In this experiment the authors observe bursting 
aperiodic structures that occur on electron time scales and propa- 
gate near the electron thermal velocity and thus can not be solitons 
or cavitons. The rise times are too short to allow ambipolar electric 
fields to affect ions and generate the quasineutral density “hole” 
necessary for Langmuir type wave collapse. This is an example of 
bursting phenomena that need not be explained by the multiple time 
scale arguments such as the Zakharov equation formulation. 


2931 Ton acoustic solitary waves near double layers. 
Kuehl, H.H.; Imen, K. (Univ. of Southern California, Los 
Angeles, CA 90089). pp 120 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The possibility of ion acoustic solitary wave solutions in the 
uniform plasma on the high potential side of a double layer is inves- 
tigated. Based on a fluid model of the double layer, the plasma on 
the high potential side consists of ions drifting toward the double 
layer, electrons drifting away from the double layer, and trapped 
electrons which are reflected by the double layer. The drifting ions 
and electrons are taken to be cold, and the trapped electrons are 
assumed to have Boltzmann distribution. 


2932 Microwave emission from the dense plasma focus. 
Tanis, M.; Gerdin, G. (Univ. of Illinois, Urbana, IL 61801). 
pp > 104 of Conference record of the 1984 IEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Microwaves emitted from a 12.5 kilojoule dense plasma 
focus have been observed in the G, X, P, and R bands. Emission in 
the R-band is of interest due to the short duration (<10 nsec at 
FWHM), and the possibility that this emission is caused by low fre- 
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quency microinstabilities (e.g. lower hybrid instability) generated in 
the electron beam. This conclusion is based on the observations that 
temporal duration of R-band radiation and the electron beam coin- 
cide. To get a more precise determination of the frequency and 
bandwidth of the microwaves emitted in the R-band, a time of 
flight experiment was performed by propagating the microwave 
pulse down 15 m of waveguide, and making use of the waveguide 
dispersion relation. 


2933 Measurement of the extraordinary mode absorp- 
tion at w = 2 in the ISX-B tokamak. McDermott, F:S.; 
Bekefi, G.; Attenberger, S.E.; Batchelor, D.B.; Edmonds, 
P.H.; Goldfinger, RC: Kindsfather, R.R.; Lazarus, E.A,; 
Murakami, M.; Neilson, G.H. (MIT). pp 96 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

direct measurement of the extraordinary mode absorption 

at the second harmonic of the electron cyclotron frequency is re- 
ported. The experiments were performed in the ISX-B Tokamak. A 
transmitting antenna located on the high-field side of the ISX-B 
vacuum vessel launches a wave (w/27 = 75GHz) along the direc- 
tion of the major radius and in the equatorial plane of the torus. 
The wave is polarized in the extraordinary mode and is partially 
absorbed at the w = 2w/sub ce/ resonance layer. After passing 
through the plasma, the transmitted intensity is monitored by a re- 
ceiving antenna located opposite, on the low-field side of the torus. 
In order to compare the measurements with theory, a correction 
had to be applied to thew data to compensate for refraction. A 
second measurement of the received signal is made at a different 
value of the magnetic field but maintaining the same density profile. 
The data is normalized to the received signal in this latter case 
where the w=2w/sub ce/ absorbing layer is not present in the 
plasma. Finally, a measurement of the extraordinary mode emission 
at the second harmonic of the electron cyclotron frequency was 
performed. As expected, when the absorption is strong, the corre- 
sponding emission at w=2w/sub ce/ is approximately at the black- 
body level. 


2934 Lower-hybrid wave detection on Versator II using 
microwave scattering. Rohatgi, R.; Chen, K.I. ; Bekefi, G.; 
Luckhardt, S.C.; Mayberry, M.J.; McDermott, F.S.; Porko- 
lab, M. (Plasma Fusion Center, MIT). pp 96 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A 139GHz microwave scattering diagnostic is being used to 
study the penetration of externally launched 0.8GHz lower-hybrid 
waves in current-drive and electron heating experiments. The aims 
of this experiment are to study the propagation of the lower-hybrid 
wave, and, in particular, to determine whether and under what con- 
ditions the power reaches the plasma center. The authors also at- 
tempt to determine experimentally the N/sub "/ spectrum of the 
waves. 


2935 Antenna-plasma coupling in the ICRF. McVey, 
B.D. (MIT Plasma Fusion Center, Cambridge, MA 02139). 
pp 87 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). Contract AC02- 
78ETS51013. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Antenna coupling to p waves in the ion cyclotron 
range of frequencies (ICRF) is examined. A variety of antenna con- 
figurations are modelled such as a partial-turn loop, Nagoya coils, 
and an aperture antenna. A procedure that utilizes the induction 
theorem is presented which replaces a general coil configuration 
with an equivalent representation in terms of sinusoidal current 
sheets. This transformation reduces the three dimensional antenna 
boundary value problem to that of one dimension (r, the radial co- 
ordinate) with the spatial variation in the other directions represent- 
ed by complex exponentials. The transformation is directly applica- 
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ble to axisymmetric geometries where the plasma parameters are 
only a function of radius. The radial variation of plasma parameters 
are approximated by a stratified model. As the number of strata are 
increased, the step-wise model is shown to converge to the continu- 
ous case. Numerical results are presented for the magnetic field ge- 
ometry and plasma parameters of the central cell of the TARA 
tandem mirror. Two antennas have been installed into the central 
cell of TARA. In the context of our model, the antenna-plasma 
coupling characteristics of these antennas are compared. 


2936 Global magnetics of S-1 Spheromak plasmas. 
Janos, A. (Princeton Univ.). pp 51 of Conference record of 
the 1984 IEEE international conference on plasma science. 
—_ mg NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

S-1 Spheromak currents and fluxes have been measured with 
Rogowski coils and flux loops external to the plasma. Toroidal 
plasma currents of 350 kA and spheromak configuration lifetimes of 
1.5 msec have been achieved at moderate power levels. Two oper- 
ation modes have been studied. The pure spheromak configuration 
(complete pinch-off) is unstable to shifting and tilting, resulting in 
lifetimes on the order of 0.2 msec. The line-linked mode is relative- 
ly stable and longest lifetimes have been achieved with it. The con- 
stancy of I/PHI (the ratio of toroidal plasma current to toroidal 
plasma flux), flux conversion, relaxation oscillations and the associ- 
ated precursor oscillations have been observed. These are all con- 
sistent with the plasma’s maintenance of a minimum energy state. 
Relaxation is a strong mechanism in S-1 spheromak plasmas, and is 
achieved by either abrupt magnetic flux conversion during equilib- 
rium, or quite continuous conversion during formation. Flux con- 
version of poloidal to toroidal and toroidal to poloidal magnetic 
flux has been positively identified in S-1 spheromak plasmas. 


2937 Electron plasma waves in CO/sub 2/ laser plasma 
interactions. Baldis, H.A.; Villeneuve, D.M.; Walsh, C.J. 
(National Research Council, Ottawa, Ontario K1A OR6). 
pp 79 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

During the past few years, the use of Thomson scattering in 
CO/sub 2/ laser produced plasmas has permitted the identification 
and study of electron plasma waves and ion waves, driven by vari- 
ous instabilities in the plasma corona, such as Stimulated Raman 
Scattering (SRS), two plasmon decay, and Stimulated Brillouin 
Scattering (SBS). Since these instabilities may coexist in the plasma, 
the density fluctuations associated with one wave may influence the 
behaviour of one or more of the other instabilities. The authors dis- 
cuss the experimental evidence of such effects and, in particular, 
the consequences of a recent experiment in which the ion waves 
driven by SBS were observed to adversely affect the production of 
the electron plasma waves driven by SRS. In that experiment, a 
strong correlation was observed between the onset of SBS and the 
disappearance of the electron plasma waves driven by SRS at low 
densities (n/sub e/ < 0.05 n/sub c/), and a complete inhibition of 
the production of electron plasma waves at higher densities (0.25 n/ 
sub c/ > n/sub e/ > 0.05 n/sub c/). 
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2938 (AD—910345/8/XAB) Laser plasma heating. 

Technical report, January 1970-December 1971. McCann, 

T.E. (Air Force Weapons Lab., Kirtland AFB, NM (USA)). 

_ 1973. 53p. (AFWL-TR—73-61). NTIS, PC A04/MF 
01. 


The heating of a plasma by a laser is studied, assuming the 
classical inverse bremsstrahlung mechanism for transfer of energy 
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from laser photons to electron thermal energy. Emphasis is given to 
CO, laser heating of the dense plasma focus (DPF) device. Particu- 
lar attention is paid to the contribution of impurities to the radiation 
output of the DPF. A steady-state CORONA model is discussed 
and used to generate a computer program, CORONA, which cal- 
culates species densities as a function of electron temperature. 


2939 (AD-A—169936/2/XAB) Ion transport in beam- 
plasma interactions. Final report, 30 September 1983- 
March 1985, Stern, R.A. (Colorado Univ., Boulder (USA). 
Dept. of Astrophysical Science). 30 May 1985. 12p. NTIS, 
PC A02/MF AOl. 

The project is concerned with the interaction of ion beams 
and plasmas, and their mutual destabilization. The goal is to charac- 
terize this interaction using novel diagnostic techniques. In the ex- 
periment, a gas-discharge plasma was to be constructed through 
which ions could be accelerated. A two-laser system would be as- 
sembled and variations of laser-induced fluorescence (LIF) diagnos- 
tics used to measures the changes in ion properties of the beam and 
the plasma consequent on the instability. 


2040 (CONF-851102—112) Engineering problems during 
completion of the General Electric coil for the large coil pro- 
gram. Clark, R.G.; Amonett, C.M.; Brown, R.L.; Ellis, J.F.; 
Goodwin, G.M.; Kibbe, R.K.; Mayhall, J.A.; McGuffey, 
J.R.; Ryan, T.L.; Wilson, L.V. (Oak Ridge National Lab., 
TN (USA)). Nov 1985. Contract AC05-840R21400. 12p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87000373. 

From 11. symposium on engi 
search; Austin, TX, USA (18 Nov 1985). 

The engineering effort to support coil completion involved 
the same kinds of analyses one must make to design such a coil 
from scratch. Detailed finite element analyses located areas of pos- 
sible structural failure of the coil case or fracture of the seal welds 
around the bolted flange joints. Areas of extremely high stresses 
were found and structural fixes were developed and installed to 
prevent such mechanical failures. Ultrasonic bolt elongation meas- 
urements were used for accurately tensioning the flange bolts to 
achieve the required clamping forces. Considering the large amount 
of welding required for case reinforcement and the size of these 
welds (up to 5 cm), special welding procedures were developed 
and experimentally qualified for 4 K service. Many current-carry- 
ing components in the service stack were tightly restrained to avoid 
damage due to Lorentz forces, yet were allowed to move during 
both cool-down and movement of the coil pack. Performing these 
tasks on a partially completed coil within a highly accelerated time 
frame and with limited resources was a challenge. 


ing problems in fusion re- 


2041 (CONF-851102—113) Fueling of tandem mirror re- 
actors. Gorker, G.E.; Logan, B.G. (Oak Ridge National 
Lab., TN (USA); Lawrence Livermore National Lab., CA 
(USA)). 1985. Contract AC05-840R21400. 5p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87000357. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper summarizes the fueling requirements for experi- 
mental and demonstration tandem mirror reactors (TMRs), reviews 
the status of conventional pellet injectors, and identifies some can- 
didate accelerators that may be needed for fueling tandem mirror 
reactors. Characteristics and limitations of three types of accelera- 
tors are described; neutral beam injectors, electromagnetic rail 
guns, and laser beam drivers. Based on these characteristics and 
limitations, a computer module was developed for the Tandem 
Mirror Reactor Systems Code (TMRSC) to select the pellet injec- 
tor/accelerator combination which most nearly satisfies the fueling 
requirements for a given machine design. 


2942 (CONF-860914—5) Large coil task and results of 
testing US coils. Haubenreich, P.N. (Oak Ridge National 
Lab., TN (USA). Fusion Energy Div.). 1986. Contract 
AC05-840R21400. 6p. NTIS, A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87000880. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep =. 

The United States, E TOM, Japan, and Switzerland 
have collaborated since 1978 in development of superconducting 
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toroidal field coils for fusion reactor applications. The United 
States provided a test facility nd three coils; the other participants, 
one coil each. All coils have the same interface dimensions and per- 
formance requirements (stable at 8 T), but internal design was de- 
cided by each team. Two US coil teams chose bath-cooled NbTi, 
10-kA conductors. One developed a NbsSn conductor, cooled by 
internal flow, rated at 18 kA. All US coils have diagnostic instru- 
mentation and imbedded heaters that enable stability tests and simu- 
lated nuclear heating experiments. In single-coil tests, each coil op- 
erated at full current in self-field (6.4 T). In six-coil tests that began 
in July 1986, one US coil and the Japanese coil hve been success- 
fully operated at full current at 8 T. The other coils have operated 
as background coils while awaiting their turn as test coil. Coil tests 
have been informative and results gratifying. The facility has capa- 
bly supported coil testing and its operation has provided informa- 
tion that will be useful in designing future fusion systems. Coil ca- 
pabilities beyond nominal design points will be determined. 


2943 (CONF-860917—2) Plant design for reversed field 

reactor (TITAN). Dabiri, A.E. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 7p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000359. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 Sep 1986). 

Various energy conversion systems have been reviewed in 
order to select an efficient power cycle compatible with the Re- 
versed Field Pinch (RFP) reactor requirements. The power cycles 
were selected for two reactor designs, liquid lithium-cooled and 
aqueous water-cooled first wall/blanket. The steam cycle was 
found to be most suitable for the RFP reactor. The result of a pre- 
liminary plant availability study indicates that a compact RFP reac- 
tor may have a potential for higher availability over the conven- 
tional tokamak fusion reactor. 


2944 (CONF-860917—3) Response of superconducting 
coils to internal heating. Okuno, K.; Mukai, H. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO05- 
840OR21400. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000353. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 Sep 1986). 

Development testing of six different superconducting toroi- 
dal field coils from four countries in the Large Coil Task has in- 
cluded investigation of each coil’s tolerance for various forms of 
heating, such as may be encountered in the magnets of a fusion re- 
actor. Embedded heaters and temperature and voltage sensors in 
the coils were used in stability tests, simulated nuclear heating tests, 
and measurements of current-sharing temperature at high fields and 
currents. Results were gratifying and promise to be useful in design 
of magnets for reactors. 


2945 (CONF-860917—4) Testing electrical insulation of 
LCT coils and instrumentation. Luton, J.N.; Ulbricht, A.R.; 
Ellis, J.F.; Shen, S.S.; Wilson, C.T.; Okuno, K.; Siewerdt, 
L.O.; Zahn, G.R.; Zichy, J.A. (Oak Ridge National Lab., 
TN (USA); Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.); Japan Atomic Energy Research Inst., 
Tokyo; Schweizerisches Inst. fuer Nuklearforschung, Villi- 
gen). Sep 1986. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87000392. 
From 14. SOFT - symposium on fusion technology; Avi- 
France (8 1986). 
or Three za a 0 ducting test coils in the Large Coil 
Task (LCT) use conductors cooled internally by forced flow of 
helium. In the other three coils, the conductors are cooled external- 
ly by a bath of helium. The coils and facility are designed for rapid 
discharges (dumps) at voltages up to 2.5 kV, depending on coil 
design. Many coil sensors are connected electrically to the conduc- 
tors. These sensor leads and signal conditioning equipment also ex- 
perience high voltage. High-potential tests of ground insulation 
were performed on all components of the International Fusion Su- 
perconducting Magnet Test Facility (FSMTF). Coil insulation was 
also tested by ring-down tests that produced voltage distributions 
within the coils like those occurring during rapid discharge. Meth- 
ods were developed to localize problem areas and to eliminate 
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them. The effect on breakdown voltage near the Paschen minimum 
of magnetic fields up to 2 T was investigated. 


2946 (CONF-860917—5) Progress in ICRF heating 
technology and designs for future large tokamak heating sys- 
tems. Baity, F.W.; Swain, D.W.; Hoffman, D.J.; Becraft, 
W.R.; Bryan, W.E.; Mayberry, M.J.; Owens, T.L.; Yugo, 
J.J. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 7p. NTIS, PC AO2. File Number 
DE87000364. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 Sep 1986) 

The problem of re the technology of heating with 
the ion cyclotron range of frequencies (ICRF) for successful appli- 
cation to ignited plasmas is being addressed at Oak Ridge National 
Laboratory (ORNL) with the collaboration of several laboratories 
in the United States and Europe. The needs of experiments such as 
the Compact Ignition Tokamak (CIT) have been evaluated and 
conceptual approaches identified. These concepts and their compo- 
nents are examined in the laboratory and applied to present-day ma- 
chines. The status of this program is presented. 


2947 (CONF-860917—6) Pellet fueling development at 
ORNL. Combs, S.K.; Milora, S.L.; Foster, C.A.; Schuresko, 
D.D.; Foust, C.R.; Simmons, D.W.; Beard, D.S. (Oak Ridge 
National Lab., TN (USA)). Sep 1986. Contract AC05- 
840R21400. 6p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87000360. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 ne. 1986). 

Advanced plasma _— systems for magnetic confinement 
eiaians are being emote at the Oak Ridge National Laboratory 
(ORNL). The general approach is that of producing and accelerat- 
ing frozen hydrogenic pellets at speeds in the range of 1-2 km/s 
and higher. Two specific concepts are under development: (1) high- 
speed pneumatic acceleration; and (2) mechanical (centrifugal) ac- 
celeration. Both approaches are being pursued to meet the project- 
ed pellet size and delivery rates for major near-term plasma con- 
finement devices, such as the Tokamak Fusion Test Reactor 
(TFTR), Tore Supra, the Joint European Torus (JET), JT-60, and 
Doublet III-D (DIII-D), as well as future applications. In addition 
to these confinement physics related activities, ORNL is pursuing 
advanced technologies to achieve pellet velocities significantly in 
excess of the 2-km/s range already attained with pneumatic injec- 
tors and has embarked on a development program designed to ex- 
plore the feasibility of fabricating and accelerating tritium pellets. 
This paper describes these ongoing activities. 


2948 (CONF-860917—7) Pneumatic pellet injectors for 
TFTR and JET. Combs, S.K.; Milora, S.L. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87000361. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 Sep 1986). 

This paper describes the development of pneumatic hydro- 
gen pellet injectors for plasma fueling applications on the Tokamak 
Fusion Test Reactor (TFTR) and the Joint European Torus (JET). 
The performance parameters of these injectors represent an exten- 
sion of previous experience and include pellet sizes in the range 2-6 
mm in diameter and speeds approaching 2 km/s. Design features 
and operating characteristics of these pneumatic injectors are pre- 
sented. 


2949 (CONF-861131—1) Design of tube-in-shell heat 
exchangers for He-II. Dresner, L. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 13p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86008891. 
From 6. intersociety cryogenics symposium; Miami Beach, 

FL, USA (2 Nov 1986). 

In a tube-in-shell heat exchanger, hot fluid flows through a 
bank of parallel tubes immersed in a constantly renewed cold bath. 
As the hot fluid advances through the tubes, it cools. We would 
like to determine its temperature as a function of the distance it has 
traveled. In some fluids (e.g., water) longitudinal heat conduction 
can be neglected compared with longitudinal convection. But in 
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helium-II, it cannot. Here, “it” refers not to ordinary heat conduc- 
tion, but to heat conduction by the vastly more powerful Gorter- 
Mellink counterflow. So the temperature distribution in the tubes is 
determined by the interplay of longitudinal convection, longitudinal 
Gorter-Mellink counterflow, and transverse heat transport through 
the walls. 


2950 (CONF-8606179—Vol.1, pp 30, Paper 1) Status 
and initial experiments program of L-2M stellarator. Danil- 
kin, I.S.; Fedyanin, O.1.; Shpigel, I.S.; Kovrizhnykh, L.M. 
(General Physics Institute, Moscow, USSR). 1986. NTIS, 
PC AO8. File Number DE86014482. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

A brief description of the L-2M program and a list of further 
improvements required is given. The stellarator specifications and 
the properties of the magnetic structures are then outlined. Estima- 
tions of several plasma parameters are shown and types of plasma 
heating are reviewed. 


2951 (CONF-8606179—Vol.1, pp 9, Paper 2) Plasma 
MHD-equilibrium in steilarators with average elliptic minor 
cross-section. Danilkin, 1.S.; Shchepetov, S.V. (General 
Physics Institute, Moscow, USSR). 1986. NTIS, PC A0s. 
File Number DE86014482. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

To obtain a more favorable stellarator-reactor scale it is nec- 
essary to lower the hear conduction and diffusion coefficients. An 
approach to this problem is the elliptical cross section stellarator. 
Magnetic field configurations and MHD stability in such a stellara- 
tor are discussed. It is concluded that elliptical configurations are 
possible by appropriate winding of a minor elliptic cross section 
torus. 


2952 (CONF-8606179—Vol.1, pp 21, Paper 3) Explicit 
calculation of a finite f stellarator magnetic configuration. 
Danilkin, I.S. (General Physics Institute, Moscow, USSR). 
1986. NTIS, PC AO8. File Number DE860144872. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

An analytical solution for a stellarator magnetic field config- 
uration is presented. The solution is based on the ideal MHD ap- 
proximation and previously published work. Qualitative shapes of 
the calculated magnetic fields are show. 


2953 (CONF-8606179—Vol.1, pp 31, Paper 4) 2D tor- 
satron equilibrium and stability studies. 1986. NTIS, PC 
A08. File Number DE86014482. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

Equations related to magnetic field stability in torsatrons are 
outlined. These are followed by a series of diagrams showing quali- 
tative shapes for magnetic field configurations. 


2954 (CONF-8606179—Vol.1, pp 39, Paper 6) Torsa- 
tron configurations calculated by expanding 
toroidal harmonics. Kaljuzhnyj, V.N.; Nemov, V.V. 1986. 
NTIS, PC AO8. File Somber De86014482. 


From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

A method of calculating magnetic field configurations in a 
torsatron in toroidal coordinates is presented for the case in which 
the net current in the helical coils is nonzero. The method produces 
computer-calculated magnetic surfaces almost coinciding with those 
produced by Biot-Savart calculations in 1/40 the computer time. 
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2055 (CONF-8606179—Vol.1, pp 15, Paper 6) Possible 
way to check up superbanana transport effects in present-day 
stellarators. Bykov, V.E.; Volkov, E.D.; Georgievskij, 
A.V.; Shishkin, A.A. 1986. NTIS, PC A08. File Number 
DE86014482. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
basa gba USA (23 Jun 1986). 

An important, as yet unanswered question in stellarator re- 
search is the following: how dangerous is the superbanana transport 
to the plasma confinement? Comparison of experimental data with 
theoretical transport coefficients indicates that the superbanana 

does occur in experiments. But it is believed that the ex- 
perimental plasma loss rates (W-VIIA) are considerably lower than 
those predicted by neoclassical theory. The existing inconsistencies 
make it necessary to search for additional ways to find out whether 
the superbanana transport is feasible. One of possible ways is con- 
nected with the fact that the neoclassical superbanana transport co- 
efficients depend essentially on the harmonic composition of the 
magnetic field. 


2056 (CONF-8606179—Vol.2, pp 19, Paper 1) ORNL 
stellarator program. Lyon, J.F. 1986. NTIS, PC A12/MF 
A01. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

10) stellarator program emphasizes a broad range of the- 
oretical studies, ATF construction and operation, international col- 
laboration, and reactor studies. Preparations are underway for ATF 
operation in early 1987. ATF program emphasizes studies of high 
beta, low collisionality, electric fields, impurities, and configuration 
properties with extension to steady-state operation. Low-aspect- 
ration torsatrons are being studied as potential reactor improve- 
ment. 


2957 (CONF-8606179—Vol. 2, PP 33, P; 2) Status 
of ATF construction project. J T.C. 1986. NTIS, PC 
A12/MF A01. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun ~ 

Following a brief outline of the design and specifications of 
the ATF the progress of construction of some components is pre- 
sented. Components discussed are the magnetic coils, the vacuum 
vessel and the structural shell. Detailed design and development 
have been completed, contracts are in place for all components and 
device assembly has begun. The projected completion date is De- 
cember 1986. The material is presented in viewgraphs and photos. 


2958 (CONF-8606179—Vol.2, pp 30, gl 3) Three 
dimensional free boundary —s. spectral 

‘s function method. Hirshman, S.P.; Van Rif. W.L; 
Merkel, P. 1986. NTIS, PC A12/MF_ Thon File Number 
DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

A 3-D free boundary MHD equilibrium code that is compu- 
tationally efficient has been developed. The code is a synthesis of 
two existing codes: VMEC (Variational Moments Equilibrium 
Code) and NESTOR (Neumann Solver for Toroidal Regions). This 
talk discusses the basic MHD variational principle and describes 
both codes. Free boundary force balance coupling of plasma to 
vacuum is considered. Sample data from application of the code to 
an 1=2 stellarator is shown. The material is presented as view 
graphs. 


2959 (CONF-8606179—Vol.2, pp 25, Paper 4) Integral 
technique for the exterior and interior Neumann 
problem in toroidal regions. Merkel, P. (Max-Planck-Institut 
fuer Ihysik, Muenchen, Germany, F.R.). 1986. 
NTIS, PC A12/MF A01. File Number DE86014483. 
From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 
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An integral equation technique for the Neumann problem of 
Sidi aeteaatt amanda. ald ammecen tates 
of it’s partial derivative with respect to n on the boundary is de- 
scribed. Fourier representation of the potential phi on the boundary 
with respect to two angle-like variables transforms the integral 
equation to an infinite set of linear equations for the Fourier coeffi- 
cients of phi. The singularity of the Green’s function is treated by a 
regularization method: a function with the same singularity is sub- 
tracted and its analytically calculated Fourier-transform is added to 
the Fourier transformed integral equation. A computer code named 
NESTOR is developed. Applications include studies of toroidal 
magnetic vacuum fields and calculation of the vacuum field contri- 
bution for the 3D free-boundary equilibrium problem. 


2960 (CONF-8606179—Vol.2, pp 24, Paper 5) Configu- 
ration control & diagnosis. Neilson, G.H. 1986. NTIS, PC 
A12/MF A01. File Number DE86014483. 
From USSR/US exchange II: 4. topical meeting on magnet- 
plasma equilibrium and stability of stellarators; 
meet USA (23 Jun 1986). 
ability to vary the magnetic field configuration is an im- 
portant aspecto of ATF design because it will allow variation of 
MHD properties in its. This talk discusses practical con- 
siderations related to this capability.It is concluded that: wide vari- 
ations in configuration are possible but extremes may have intoler- 
able plasma-wall interactions; magnetic axes generally have some 
helicity and harmonic analysis leads to a way of controlling the 
configuration. 


2961 (CONF-8606179—Vol.2, 7, Paper 6) 
TF. Kome J. 1986. 


Thoughts on divertor 
NTIS, PC A12/MF A01. File Number DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

Several aspects of divertors for ATF are discussed. Magnet- 
ic field properties, flux surface topology, field line topology and 
orbit topology are considered. Data from Heliotron and other ex- 
periments are reviewed and implications for ATF divertors are out- 
lined. The author suggests that a particle collection system is feasi- 
ble and points out the types of experimental data that are still re- 
quired. 


2962 (CONF-8606179—Vol.2, vo 14, Paper 7) Model- 
ling the effects of error fields on Harris, J-H.; Lee, 
D.K. 1986. NTIS, PC A1l2/MF AOl. 

DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

A summary of the main results and some examples from the 
ongoing effort to model error fields are presented. Four sources of 
error are discussed. These are: errors in helical coils; errors in VF 
coils; errors in buswork, current feeds and crossovers in helical 
fields and the presence of ferromagnetic materials. 


File Number 


2963 (DOE/ER/13449—4) Update on mucn-catalyzed 
fusion research at LAMPF. Jones, S.E. (Brigham Young 
Univ., Provo, UT (USA). Dept. of Physics and Astrono- 
my). 1986. Contract FG02-85ER13449. 12p. (CONF- 
8609135—5). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87000627. 
From International symposium on muon-catalyzed fusion; 
Tokyo, J 1 19 
- pronyrnthsthe dh — , of muon-catalyzed fusion in 
mixtures of the hydrogen isotopes (and helium) began in 1982 at the 
Los Alamos Meson Physics Facility. The explorations cover a wide 
range of mixture densities (12 to 140% liquid hydrogen density) and 
temperatures (13 to 1800K). Many parameters of muon catalysis 
have been measured for the first time, including distinct dty-molec- 
ular formation rates as functions of temperature and density. The 
discovery that the effective a-p sticking probability becomes quite 
small for elevated mixture densities is particularly intriguing and 
challenging to our understanding. Preliminary new results will be 
presented in the context of acquired results. 











70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


(DOE/OR/21400—T274) Large coil task. Luton, 
IN. N. (Oak Ridge National Lab., TN (USA). Fusion Energy 
Div.). 1986. Contract AC05-840R21400. 43p. NTIS, 
PC A03. File Number DE87000878. 
An overview of the large coil task and test facility is given. 
(MOW) 


2565 een ae oe —- ua an 
C.A ge Natio 
PUSAD. Fusiee Engineering Design Center). 1986. Contract 
AC05-840R21400. 17p. NTIS, PC A02. File Number 
DE87000876. 
Heat transfer correlations are described for CIT cooldown. 
Graphical data are given. (MOW) 


2966 (DOE/OR/21400—T276) Reactor engineering. 
Lousteau, D.C. (Oak Ridge National Lab., TN (USA). 
Fusion Engineering Design Center). 1986. Contract AC05- 
840R21400. 30p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE87000874. 

Viewgraphs presented at the meeting are given. The topics 
covered include: (1) reactor core assembly, (2) divertor assembly 
concept, and (3) IBC design options. (MOW) 


2967 (EGG-M—04186) Simulation of electric arc with 
hysteresis during discharge of a fusion superconducting 

system. Kraus, H.G.; Jones, J.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1986. Contract AC07-76I1D01570. 
6p. (CONF-860908—15). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000475. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 
” Simulation of an internal voltage induced arc strike and at- 
tendant voltage-current hysteresis characteristics in an FED/ 
INTOR scale superconducting magnet and circuit protection 
system during discharge was performed. To begin, an analytical so- 
lution was used to investigate system response for an internally 
shorted magnet and simplified circuit protection system during 
magnet discharge. The short produced a current split within the 
magnet resulting in a transformer like mutual inductance effect. 
Thus, the coupling coefficient was introduced in the equations to be 
physically realistic and to prevent degeneration of the associated ei- 
genvalue problem. The effects of varying short resistance, dump re- 
sistance, and number of coil turns shorted are presented. This led to 
simulation of an arc strike, including hysteresis effects, which is 
then compared to the usual constant resistance used to simulate 
magnet shorts. Tracking of arc characteristics was made possible 
through specially developed multiple tripping capabilities recently 
incorporated into MSCAP (Magnet Systems Circuitry Analysis 
Program) for safety and instrumentation control simulation. 


2968 (GA-A—18593) Ellipsoidal shell tokamak. Helton, 
F.J.; Chu, M.S.; Greene, J.M.; Harvey, R.W.; Lee, J.K.; 
Ohkawa, <2 Politzer, P.A. (GA Technologies, Inc. .» San 
Diego, CA (USA)). Sep 1986. Contract AC03-84ER53158. 
13p. (AEA-CN—47/E-1-2-3; CONF-861106—4). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000826. 
From IAEA ‘international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, J (12 Nov 1986). 
This paper describes a novel pre. oe tion 
taking the shape of an elongated ellipsoidal shell and some features 
of a realizable tokamak design which has been developed from it. 
The ellipsoidal shell tokamak (EST) has favorable high pressure 
MHD stability properties for a wide variety of shell geometries. 
Highly elongated tokamaks also have the possibility of achieving 
ohmic ignition at moderate toroidal field and moderate size. When 
the safety factor is held fixed, the current density is proportional to 
elongation, so the required high heating power density can be ob- 
tained. Empirical transport scaling laws indicate that ignition may 
be achieved at a range of aspect ratios, with a moderate plasma 
minor radius, using a feasible magnetic field. The considerations 
leading to the choice of an ellipsoidal shell configuration, the equi- 
librium and ballooning stability properties, global MHD stability, 
thermal instability and possible mitigating factors are discussed and 
the parameters of a sample design for a modest proof-of-practicality 
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EST are presented. The critical issues for the EST involve its be- 
havior under transient conditions. It is important to determine 
whether the plasma configuration can be established quiescently 
and if it can be sustained stably by active shape and position con- 
trol. 


2969 Se ee ee vp) Calculation of heat 
generation due cusiene watiudien te in nuclear reactors. 
Torres, L.M.R.; j Romy 1.C.; Maiorino, J.R. honey Mili- 
tar de En genharia, Rio de Janeiro, Brazil. Secao de en- 
haria eden, Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1986. (In Portu; ). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The study is performed for caculating nuclear heating due to 
the interaction of neutrons and gamma-rays with matter. Modifica- 
tions were implemented in the ANISN code, that solves the one- 
dimensional transport equation using the discrete ordinate method, 
to include nuclear heating calculations. Tests of the implemented 
modifications were performed in problems of nuclear heating due 
to radiation energy deposition in a fusion reactor. 


2970 (INIS-SU—364, pp 5-12) Test thermonuclear reac- 
tor. Kadomtsev, B.B. 1984. (In Russian). NTIS (US Sales 
Only), PC A1l6/MF A0Ol. File Number DE87780019. 
(CONF-8406342—Vol.1290M87780019). 
From 3. All-Union conference on engineering problems of 
coments reactors; Leningrad, USSR (20 Jan 1984). 
The design of a test thermonuclear reactor (TTR) developed 
in the USSR within the program of developing commercial thermo- 
nuclear reactors is presented. Program purposes of TTR, approxi- 
mate parameters, system of tritium reproduction, planned load, 
system of superconducting magnets, cooling system are described in 
brief. Now TTR development is at the stage of designing. 


tor on the base of 
Dimov, G.I. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1984. (In Russian). NTIS (US Sales Only), PC Ais, 
MF AOl. File Number DE87780019. (CONF-8406342— 
Vol. 1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Description and performances of the model of a fusion reac- 
tor based on an ambipolar trap are given. The trap comprises and 
adiabatic trap for main plasma confinement and two mirror traps 
with "minimum B"” placed at the ends for MHD-stabilization of 
plasma. Injection of atomic beams at the angle to magnetic field 
permits to remove Alfven anisotropic and drift-conic instabilities. 
Maximum density of D-T plasma equals to 7 x 10'* cm™’, average 
ion energy is 60 keV, electron temperature makes up 4.3 keV. 


2971 (INIS-SU—364, pp 25-33) Model of a fusion reac- 
adiabatic trap with MHD stabilizers. 


2972 (INIS-SU—364, pp 45-52) Pulsed compact torus. 
Burtsev, V.A.; Dyatlov, V.D.; Kozhevin, V.M.; Litunovs- 
kij, V.N. (Nauchno-Issledovatel 'skij Inst. Ehlektrofiziches- 
koj Apparatury, , USSR). 1984. (In Russian). 
NTIS (US Sales Only), PC A16/MF AOl1. File Number 
DE87780019. (CONF-8406342—Vol. 1290M87780019). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Results of pai Po estimations of parameters of the Pulsar 
facility for studying long-term plasma confinement in a compact 
torus for fixed values of ntau parameters, temperature and permissi- 
ble load on the wall are presented. The facility includes injectors 
for production of plasma toroids and their transport to a confine- 
ment chamber. The injectors represent a coaxial plasma accelerator 
with a radial magnetic field (Spheromac configuration). The con- 
finement chamber includes cryogenic and superconducting sole- 
noids with field strength of 4-5 T, inner diameter of 70 cm and 
length of 2.5 m. The assessment revealed that the values of ntau 

and temperature equal to 3 x 10'* cm™® and 8 keV re- 
spectively are attainable for 5 pulsations in arrangement of pulsed 
mode of combustion. 
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2973 (INIS-SU—364, pp 75-82) Operating and economi- 
cal analysis of a cchannaeaneean using warm windings. 
Grigor’ev, O.V.; Murav’ev, E.V.; Rakitin, A.A. (Gosudarst- 
vennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, 
gee Inst. Atomnoj - . 1984, din Russian). NTIS 
Ce. AOl. File Number 
EB 7780019. ( 3406342—-Vol. 1290M87780019). 

vince All-Union conference on engineering problems of 

thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Brief description of a mathematical Oda ct of a Tieneniaitie 
ar power plant using tokamak with “warm” windings is given. The 
model permits to describe characteristics of plasma, magnetic 
system, first wall, limiter, blanket, system of energy conversion as 
well as operating and efficiency characteristics. Dependences of 
power plant performances and expenditures for power production 
on aspect ratio and specific thermal load on the first wall are pre- 
sented. Power production grows linearly at aspect ratio more than 
three. Power grows and given expenditures as well as availability 
reduce with increase of thermal load on the first wall. It is conclud- 
ed that a power hybride tokamak-reactor with ‘warm” windings is 
economically competable relatively to the reactor with supercon- 
ducting windings. 


2074 (INIS-SU—364, pp 96-102) a source on the 


base of megagauss .N.; Shneerson, 
G.A.; Shutov, V.L. j Politekhnicheskij Inst., 


USSR). 1984. (In Russian). NTI S Sales Only), PC 


A16/MF AOl. File Number DE87780019. (CONF- 
8406342—Vol.1290M87780019). 
From 3. All-Union conference on problems of 


engineering 
hennemasies Seiten Leon, Sa 20 Jan 1984). 
Calculations of theta-pinch with a pines aemicttn tea 
used as a neutron source of single action are presented. Deuterium 
mirrors are used in the given system to exclude mass losses. Numer- 
ical one-dimensional calculations by the MHD-model were con- 
ducted using equations of continuity motion and energy balance. A 
possibility of shaping field with 4 MGs amplitude and 1 ps pulse 
rise time is substantiated. In this case ion temperature attains 10 
keV, density equals 1.5 x 10'* cm=*, ntau parameter is equal to 10’* 
cm™~*xs, The considered theta-pinch variant can be realized at in- 
trinsic inductance of the storage not more than InH. 10*-10"* n/ 
(cm*xs) neutron yield per discharge can be obtained at the battery 
energy of 1 MJ. 


2076 (INIS-SU—364, pp 103-110) On the po ne 

possibility of plasma neutron source on the base 

with a strong magnetic field. Amelin, V.Z.; Don VE, 

Volkov, E.D. (AN Ukrainskoj SSR, Kharkov. tiko-Tekb- 

are beg 1984, (in Russian), ). NTIS (US Sales Onl 
PC Al16/MF AOl. File Number DE87780019. (CO 

8406342—Vol.1290M87780019). 


From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984 
A possibility of developing a neu aaraeeen ras the basis of 


a three-start torsatron with magnetic field strength of 15 T with 
small radius of plasma equal to 20 cm and large radius of 150 cm is 
studied for test of materials operating under conditions of a fusion 
reactor. 10 cm thick shielding comprises tungsten and boron water 
or composition of steel-titanium hydride with boron. The facility 
ensures obtaining 3.3 x 10'* n/cm? fluence of fast neutrons per year. 
A power supply of the magnetic system of 250 MW capacity and 
10 MW hydrogen are necessary for assurance of reac- 
tor operation. Torsatron performances as well as distribution of 
plasma temperature and density in heated state are presented. 


2076 (INIS-SU—364, pp 111-118) Effect of some per- 
formances of a fusion-fission system on its efficiency. Kalmy- 
kov, Yu.K.; Komin, A.V.; Seko, E.V. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj A tury, Len- 
ar USSR). 1984. (In Russian). NTIS Sales Only), 
Al16/MF AOl. File eames DE87780019. (CONF- 
8406342—Vol.1290M87780019). 
From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, a (20 Jan 1984). 
An expression for determination of specific discounted costs 
for electric power production of a fusion-fission system with ac- 
count of time power distribution of the complex as well as vari- 
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ations of blanket performances per run is obtained. Estimation of 
permissible excess of specific costs for hybride fusion reactor 
(HFR) as compared with NPP costs is given. Essential improve- 
ment of fusion-fission system characteristics at increase of thermal 
flux on the primary wall up to 1 MW/m? is observed. Permissible 
costs for HFR grow with increase of NPPfuel component; it in- 
creases HFR economic efficiency. 


2977 (INIS-SU—364, pp 119-125) Parametric investiga- 
tion of plasma simplified 


trap using a mathematical 

model, Kriv v, M.V.; Krylov, S.N.; Bekhtenev, A.A.; 
Volosov, V.I. (Nauchno-issledovatel’skij i 
— +. Lenin; USSR; AN SSSR, Novosi- 
t. Yadernoj Fiziki). 1984. (In Russian). NTIS (US 


Sales Only), PC A1l6/MF AOl1. File Number DE87780019. 
(CONF-8406342—Vol.1290M87780019). 
From 3. All-Union conference on problems of 


engineering 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Optimum parameters of a fusion power plant (FPP) based on 
rotating plasma trap (RPT) are estimated. A mathematical model of 
the facility binding physical, technical and economic parameters is 
developed for estimation. The results of calculations revealed that 
total voltage on electrodes should not be lower than 10-15 MV, 
strength of the electric field near electrodes should not be less than 
5-10 MV/m. It is concluded that FPP with RPT used as a produc- 
er of secondary nuclear fuel can be completable relatively to re- 
placed types of power plants. 


2978 (INIS-SU—364, pp 134-141) Engineering problems 
NS ee, ee eee 


cording to parametric investigation results. Krivosheev, 
M.V.; Krylov, S.N. (Nauchno-Issledovatel’skij Inst. Ehlek- 
trofizicheskoj A tury, Leningrad, USSR). 1984. (In 
Russian). S (US Sales Only), PC A1l6/MF AOl. File 
Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

The approach to and results of parametric investigations of 
fusion reactors on the base of open traps: multimirror pulsed trap 
with 8 > 1, gas dynamical trap and centrifugal trap with rotating 
plasma is described in brief. Minimum of specific discounted costs 
for electric power supplied to the circuit by the complex of a hy- 
bride fusion power plant (FPP) and NPP consuming produced fuel 
is chosen as a criterion of optimality. Competitiveness of FPP with 
ambipolar traps relatively to other types of plants is analyzed. In- 
vestigations were conducted by means of simplified mathematical 
models. The results of the studies permit to judge by large-scale en- 
gineering problems which should be solved under construction of 
FPP on the basis of the consideral types of open traps. 


2079 (INIS-SU—364, pi Parag Preliminary paramet 
ric investigation of an a fusion reactor. —,. 
A.V.; Krivosheev, M.V.; gm S.N. (Nauchno- 


Issledovatel’skij Inst. Ehlektrofizicheskoj A tury, Len- 
ar USSR). 1984. (In Russian). NTIS Sales Only), 

A16/MF AOl. File Number DE87780019. (CONF- 
8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Results of parametric investigations of a thermonuclear 
power plant (TNPP) on the basis of an ambipolar trap are present- 
ed. Specific discounted costs for electric power generated by a 
complex of a hybride fusion reactor and NPP are chosen as a crite- 
rion. The calculations displayed that optimum thermal power of 
TNPP equals 8-10 GW, length of the central trap is 600 m, plasma 
radius is 1.5 m, ion temperature is 35 keV, cevteen tempentane & 
55 keV, plasma density in the central trap is 10 m~*, magnetic 


field in mirrors is equal to 12 T. The calculations displaced that 
basic contribution to capital investments is made by the system of 
additional heating, blanket, power conversion system, magnetic 
system. Auxiliary power makes up 30-40%. 
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2980 (INIS-SU—364, pp 149-154) Possible operation 
modes of the thermonuclear power plant with a torsatron-re- 
actor taking into account power network requirements. Anisi- 
mov, V.V.; Kantan, V.V.; Semenov, A.A. (Leningradskij 
Politekhnicheskij Inst., USSR). 1984. (in Russian). NTIS 
(US Sales Only), PC Al16/MF AOl. File Number 
DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Possible load-following mode operation of thermo-nuclear 
power plants (TNPP) on the basis of a three-start torsatron-reactor 

are considered. TNPP power control is exercised by variation of 

prod density and power of supplementary heating. In this case 
temperature regime of a blanket is alternated. A one-dimensional 
mathematical model of a liquid-lithium blanket with gas cooling 
system is simulated for analysis of temperature distribution in the 
blanket and in the first wall under TNPP operation in the load-fol- 
lowing mode. Reactor design for operation in load-following modes 
will require 15-20% increase of reactor power and will result in in- 
crease of blanket, magnetic system, steam generator and machine 
room cost. But additional capital investments to TNPP with a tor- 
satron-reactor for obtaining maximum power will not exceed ex- 
penditures for modern storage facilities. 


2961 (INIS-SU—364, pp 329-336) Vacuum transformer 
for heavy-current production. Bulan, V.V.; Grabovskij, E.V.; 
Koba, Yu.V. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 

i). 1984. (In Russian). NTIS (US Sales Only), PC A16/ 
fir . File Number DE87780019. (CONF-8406342— 
Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Layout and performances of a vacuum reduction transformer 
for obtaining MA currents in systems of liner acceleration are pre- 
sented and described. Study on distribution of electron leakage cur- 
rents disclosed that improvement of transformer characteristics is 
associated with optimization of gap width between coils. Current 
losses increase at small gaps due to distortion of magnetic insula- 
tion; parasitic system inductances grow at large gaps. Noticeable 
decrease of electron leakage current density was obtained when 
secondary coil was insulated from the transformer case. Leakage 
currents arising in this case charge secondary winding that results 
in decrease of leakage current density. 


(INIS-SU—364, pp 337-344) Commutational per- 
Sicsenes of the 90 WY dacceeneh amen eta 
field distortion. Kocinski, L. 1984. (In Russian). NTIS (US 
Sales Only), PC Al6/MF AO1. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Time characteristics of a three-electrode 50 kV spark gap 
used in generators of plsma focus facilities are investigated. The re- 
sults of the investigations reveal that delay time of response and its 
spread depend on inductive load of the circuit, they grow with de- 
crease of the load. Besides, commutation characteristics depend also 
on position of an ignitor electrode and on dry air pressure. Commu- 
tation characteristics worsen with pressure growth. 


2063 (INIS-SU—364, pp 345-352) To the modulation 
problem on the operation of controlled spark gap with field 
distortion-breakdown resistance performances. Kociecka, K. 
1984. (in Russian). NTIS (US Sales Only), PC A16/MF 
A01. File Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Procedure of the experiment, experimental facility and re- 
sults of measuring breakdown resistance of a controlled spark gap 
used in generators of facilities with plasma focus are described. 
Measurements conducted by means of a spark gap operating in a 
pulsed mode revealed good agreement of measured values of break- 
down resistance with Rompe-Weitsel formula for time range of the 
breakdown less than microsecond. 
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(INIS-SU—364, pp 273-278) Investigation of an- 
oie surface- sources of negative hydrogen ions. 
Gusev, O.A.; Ivanov, B.A.; Komarov, V.L.; re A.P. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj wae 
tury, Lenin USSR). 1984. (In Russian). NTI 
Sales Only), PC A16/MF A01. File Number ESTTB0015. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering pi 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Surface-plasma sources of negative hydrogen ions with beam 
current of 1.5 A are described. A possibility of producing high-cur- 
rent (10-15 A) sources shaping tubular beams is displayed. 


problems of 


2985 (INIS-SU—364, pp 286-293) Proton source of the 
AMBAL facility atom injector. Davydenko, V.I.; Morozov, 
LL; Roslyakov, G.V.; Savkin, V.Ya. (AN SSSR, Novosi- 
birsk. Inst. Yadernoj Fiziki). 1984. (In Russian). NTIS (US 
Sales Only), PC A16/MF AO1. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

The INAK pulsed proton source utilized in the AMBAL 
atom injector of an ambipolar trap is described. Beam current of 25 
A, energy of 25 keV, duration of 0.1 s were obtained as a result of 
tests on an experimental bench. Protons made up 90% of the ion 
beam. 


2986 (INIS-SU—364, pp 294-297) Cathode discharge 
performances of indirect heated ion sources. Semashko, N.N.; 
Malakhov, N.P. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (In Russian). NTIS (US Sales 
Only), PC Al6/MF AOl. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Characteristics of indirect heated cathode of lanthanum hex- 
aboride under heating up to 1900°K are investigated. Temperature 
distribution over working surface of the cathode is presented. De- 
termination of discharge current was conducted in a pulsed regime 
in the 6 x 10-*- 4.x 10-' Pa hydrogen pressure range. Low rate of 
discharge current rise is noted under cathode heating up to 1500°K, 
that is conditioned by presence of defect layer, which is evaporated 
at higher temperature. Rate of cathode heating should not exceed 
15-20 deg/s. The cathode is distorted at heating rate above 30 deg/ 
s. Discharge current makes up 490 A, discharge current density 
constitutes 14 A/cm? at 1700°K cathode temperature and 300 V 
anode voltage. 


2987 (INIS-SU—364, pp 298-308) Powerful microse- 
cond electron beams for plasma heating in solenoids. Voro- 
paev, S.G.; Knyazev, B.A.; Kojlan, V.S. (AN SSSR, Novo- 
sibirsk. Inst. Yadernoj Fiziki). i984. (In Russian). NTIS (US 
Sales Only), PC A16/MF AO1. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Characteristics of high-current relativistic electron beams in- 
jected to plasma from the end of pulsed open traps over the force 
line of the magnetic field are investigated. The shaped beam has 
belt configuration, then it is transformed to cylindrical one. An 
electrostatical accelerator is beam r of microsecond dura- 
tion. A beam with 5 ps pulse duration, 750 keV electron energy, 60 
kJ power supply, 40 kA current and 200 A/cm? density was ob- 
tained in the experiment. 20-fold magnetic compression with total 
power supply of 50 kJ and 3 kA/cm? current density was obtained 
in experiments on beam compression. 


2988 (INIS-SU—364, pp 53-60) Comparative analysis of 
fusion reactors with inertial confinement. Kalmykov, Yu.K.; 
Komin, A.V.; Krivosheev, M.V. (Nauchno-Issledovatel' skij 
Inst. Ehlektrofizicheskoj A tury, Leningrad, USSR). 
1984. (in Russian). NTIS (US Sales Only), PC A16/MF 
A01. File Number DE87780019. (CONF-8406342—Vol.1). 
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From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leaps a0 USSR (20 Jan 1984). 

Comparative analysis of reactor designs with inertial 
ment is conducted. Characteristics of targets, drivers, target cham- 
bers, blankets and systems for thermal energy conversion to electric 
are considered. Lasers, high-current generators of electromagnetic 
pulse, electron and light ion beams, heavy ion accelerators are con- 
sidered as drivers. Parametric analysis revealed that if energy of 
target ignition is less than 1 MJ, then laser reactor is more profita- 
ble if energy equals 10 MJ then the reactor on the basis of heavy 
ion accelerator is more profitable. Service life of the laser should 
cover 10° pulses. Conversion of thermal power to electric is advisa- 
ble to be realized by means of a standard steam-turbine cycle. The 
analysis disclosed that a hybride fusion reactor is more efficient 
than a fusion reactor. 


2989 (INIS-SU—364, pp 192-198) NIVA ion accelera- 
tor. Karpinski, L.; Yanovski, A. (Instytut Fizyki Plazmy i 
—S Mikrosyntezy, Warsaw, gees 1984. (In Rus- 
S (US Sales Only), A16/MF AO0l. File 

Senher DE87780019. (CONF-8406342—Vol. 1). 
From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 
The NIVA ion accelerator operating on the basis of the 
Marx generator and intended for electron and light ion injection to 
plasma is described. Performances of the accelerator are presented. 


2990 ae pp 321-328) Problems of structur- 
al dynamics and strength in the ANGARA facility on electro- 
hydraulic shock. Yakunin, V.V.; Eliseev, V.V.; Pal’mov, 
he A. (Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj 

peels grad, USSR). 1984. (In Russian). NTIS 

Sales Only Pe PC A16/MF AOl. File Number 
DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Technique for calculation of electrohydroshock on structural 
elements of pulsed electron accelerators using liquid dielectrics is 
presented. Calculation of bending deformations of a long linear- 
elastic shell, pulse load calculation of hard-plastic thin-wall ele- 
ments are presented analytically. Wave processes are investigated 
by thickness of thin-wall structures under strong effects. 


2991 (INIS-SU—364, pp 83-88) Specific features of 
magnetic fields forming in a tokamak-reactor using ferritic- 
martensitic stainless steels as structural materials. Dojnikov, 
N.L; Mingalev, B.S. (Nauchno-Issledovatel'skij Inst. Ehlek- 
trofizicheskoj Apparatury, Leningrad, USSR). 1984. (In 
Russian). NTIS (US Sales Only), PC Al6/MF AOl. File 
Number DE87780019. (CONF-8406342—Vol. 1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

The amnanere and results of preliminary calculations of fer- 
romagnetism posteffect of ferritic-martensitic chromium-bearing 
stainless steels used as structural materials for INTOR type toka- 
mak-reactors are presented. Corrugation of the toroidal field condi- 
tioned by heterogeneous distribution of magnetic permeability as 
well as mechanical loads on the blanket due to additional magnetic 
pressure are estimated. 


design and functional 

facility. Azovskij, Yu.S.; Vdovin, S.A.; Germanov, S.V. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1984. (In Russian). NTIS (US Sales Only), PC Al6/MF 
A01. File Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on ineering problems of 
thermonuclear reactors; i USSR (20 Jan 1984). 

Specific features of the design of the Jupiter-2M experimen- 
tal facility representing an electromagnetic trap of magnetic mirror 
type are described in brief. Systems for plasma generation using 
electron injection, electron cyclotron resonance and laser ignition 
of solid-hydrogen grains are considered. Specifications of the facili- 
ty are as follows: 0.03 m® plasma volume, 10'* cm~* plasma density, 
0.2 keV temperature, 500 ys plasma life time. 


2992 (INIS-SU—364, pp 89-95) a features of 
systems of the Jupiter 2M 
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2993 (INIS-SU—364, abe 61-67) Torsatron project using 
additional longitudinal Uragan-2M facility. Bykov, 
V.E.; Georgievskij, A.V.; Drunov, V.A. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A16/MF AOl. File 
Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Brief description and performances of the Uragan-2 stellara- 
tor are presented. Dimensions of the installation are as follows: 
outer diameter is 5.5 mm, height is 2.5 m. Winding of the helical 
field of torsatron type is double-start. Winding of the toroidal field 
comprises 16 cylindrical coils. Winding of the vertical field includes 
8 cylindrical coils. Turbomolecular pumps of 450 h/p capacity are 
used in the system of vacuum pumping and gas filling. Total power 
of the electromagnetic system is 150 MW. Frequency of HF-heat- 
ing generator equals 30-60 MHz. Additional plasma heating is real- 
ized by two injectors of fast atoms. The system of solid hydrogen 
injection ensures plasma density up to 10” m~*. The facility in- 
cludes a diagnostics complex, control system, system of experiment 
automation. Temperature of plasma is equal to 1 keV, confinement 
time is 10sub(s)sup(-2). 


2994 (INIS-SU—364, pp 68-74) Basic development of a 
stellarator type fusion pilot plant - the Uragan-7 modular su- 
perconducting torsatron. Volkov, E.D.; Georgievskij, A.V.; 
Kitaevskij, L.Kh. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1984. (In Russian). NTIS (US Sales 
Only), PC A16/MF AOl. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Brief description and calculated characteristics of a module 
torsatron with a lucting magnetic system with 0.5 m small 
radius of plasma and 6 m large radius are presented. Electron tem- 
perature in the centre of plasma is 5.5 keV and ion temperature 
equals 4.75 keV at 5.7 x 10’* cm™® plasma density. Analytical spatial 
distributions of plasma temperatures and density as well as variation 
of plasma parameters under its heating are presented. 


2995 (INIS-SU—364, pp 163-170) Design and lay-out of 
a torsatron-reactor. Emel’ yanov, G.S.; Kantan, V.V.; Rozh- 
kov, R.Yu. (Leningradskij Politekhnicheskij Inst., USSR). 
1984. (In Russian). NTIS (US Sales Only), PC "A16/MF 
A01. File Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Problems of lay-out and design of a thermonuclear power 
plant with a three-start torsatron-reactor are considered. The reac- 
tor has a module structure. The magnetic system of 50 kOe 
strength utilizes superconducting windings. Vacuum vessel of hex- 
agonal cross section has 1.4-1.8 m thick wall. The system of wind- 
ing cooling operates at two temperature levels - helium (4.2°K) and 
nitrogen (80°K). The lithium blanket ensures breeding ratio of 1.1. 
The blanket cooling system permits to obtain coolant temperature 
(He or CO.) at the outlet of the reactor of about 800 deg C. The 
first wall is made of austenitic chromium-nickel alloys. HF-heating 
at ion-cyclotron frequency is the main method of heating. Biologi- 
cal and magnetic shielding, diverter as well as order of reactor 
mounting and repair are described in brief. 


2996 (INIS-SU—364, pp 177-184) Evaluation of the 
limi pressure on stellarator-reactor 
Komin, A.V.; we A.B. eo tne ad, USSR). 1984. 
Ehlektrofizicheskoj ges USSR). 1984. 
(in Russian). NTIS (US Sales 23 Oaly), PC A16/MF AOI. File 
Number DE87780019. (CONF-8406342—Vol. 1). 
From 3. All-Union conference on engineering problems of 
thermonuclear reactors; USSR (20 Jan 1984). 


Parametrical studies of a two-start reactor-stellarator (RS) 
with account of the dependnence of properties of plasma confine- 
ment on its limiting pressure are conducted by means of a mathe- 
matical model. Specific costs per units of electric power generated 
by complex including RS and NPP are adopted as a criterion for 
assessment of reactor parameters. A model for accountancy for de- 
crease of effective plasma cross section for small values of 8 param- 
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eter is suggested. The calculations disclosed that decrease of effec- 
tive plasma cross section at finite pressure in RS results in worsen- 
ing economic parameters. It largely concerns a fusion reactor (20% 
increase of expenditures) and it less concerns a hybride reactor 
(10% increase of expenditures) with Th and U blanket. 


2997 (INIS-SU—364, pp 7 Ona wr of con- 
struction of a tokamak-reactor using windings. 
Al'tovskij, I.V.; Grigor’ev, OV: Grigor’ yan, a ie A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A1l6/MF AO0Ol. File 
Number DE87780019. (CONF-8406342—Vol. 1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; USSR (20 Jan 1984). 

Preliminary consideration of possible use of “warm” wind- 
ings in tokamak-reactors based on extrapolation of present scalings 
to the range of “steep” fores with aspect ratio of about 2 discloses 
ways for reduction of ohmic losses in windings of the toroidal field 
approximately to 200-300 MW. This value is 1.3-1.7 times lower 
than for a tokamak with superconducting windings that is attained 
by B increase up to 5-8%, optimization of coils of the toroidal field 
and decrease of thickness of radiation protection of magnets. 
Alongside with other merits use of “warm” windings permits to in- 
crease the magnetic field on the tore axis with corresponding im- 
provement of plasma and energy parameters. 


ee pp 358-363) Use of matching 
ieee anata 2 f high-current pulsed accelerators. 
Lekomtsev, V.A.; Pecherskij, O.P.; Chetvertkov, V.i. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad, USSR). 1984. (In Russian). NTIS (US 
Sales Only), PC A16/MF A0Ol1. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

A possibility of using non-uniform transforming lines (TL) as 
coincidence ones (CL) in shaping systems of high-current pulsed 
accelerators is investigated. Recharge in an intermediate capacity 
storage (ICS) is considered and values of optimum ratios between 
wave lengths as well as wave resistances of CL and shaping line 
(SL) are presented. Application of uniform CL between ICS and 
SL permits to increase efficiency of ICS recharge on SL to 93.2% 
at duration of recharge equal to two wave lengths. Application of 

on-uniform TL as CL does not give gain in recharge efficiency as 
compared with uniform CL. 


2999 (INIS-SU—364, pp 206-211) Test fusion reactor 
injectors. Kulygin, V.M.; Nikulin, V.A.; Panasenko, A.A. 

Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (In 
Russian). NTIS (US Sales Only), PC A16/MF AO1. File 
Number DE87780019. (CONF-8406342—Vol. 1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

An injection system of a test fusion tokamak reactor which 
should ensure injection of deuterium fast atoms of total power 
equal to 77 MW is described. Particle energy will achieve 160 keV 
and pulse duration - 600 s. The system comprises four simultaneous- 
ly operating injectors. Ion sources with peripheral magnetic field 
are intended for deuterium ion beam production with 110 A cur- 
rent. Energy efficiency of the injector makes up 20%. 


3000 (INIS-SU—364, pp 309-315) Mechanical stress 
measurement in structural elements of high-current accelera- 
tors. Belogorskij, V.V.; Precherskij, O.P.; Chernobrovin, 
poe (Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj 
a Leningrad, USSR). 1984. Russian). NTIS 
Sales Only), PC Al6/MF AOl. File Number 
DE87780019. (CONF-8406342—Vol.1). 
From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Technique for ‘ieanal stress measurement in elements of 
designs of high-current accelerators under highly intense pulsed 
pressures is considered. The accelerators are used for plasma heat- 
ing. The technique is applied in schemes of laser interferometry 
with high time (5 x 10~® s) and spatial (5 x 10~® m) resolution. The 
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experiments are conducted with a 0.4-1 MeV electron beam, at 50- 
300 kA current, 5 x 10~® s pulse duration and 10°-10?° A/m? cur- 
rent density. Disks of copper, duralumin alloy and carbon steel 
were used as anodes. The results of the experiments reveal that the 
technique permits to measure mechanical stresses in diodes, dia- 
phragms and commutators of accelerators. 


3001 (INIS-SU—364, pp 155-162) Engineering and 
physical problems of focusing optics of laser fusion reactors. 
Basov, N.G.; Vergunova, G.A.; Danilov, A.E. (AN SSSR, 
Moscow. Fizicheskij Inst.). 1984. (In Russian). NTIS (US 
Sales Only), PC A16/MF AO1. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Results of engineering and physical analysis are presented 
and limitations for basic parameters of focusing optics (FO) of laser 
fusion reactors are formulated. Kinetics and composition of radi- 
ation at laser target explosion are considered. Limiting values of 
heat and radiation loads, thresholds of laser fracture, brightness of 
laser radiation, focus distance and FO dimensions are determined. 
Effect of nuclear radiation on FO materials is considered. The anal- 
ysis displayed that requirements to FO are best of all complied with 
at pulse duration of laser radiations exceeding 10 ns. 


(INIS-SU—364, pp 13-24) State-of-the-art of the 
T-15 facility development, fabrication and con- 
struction. Cheverov, N.S.; Glukhikh, V.A.; Gurin, S.P. (Go- 
sudarstvennyj Komitei po Ispol’zovaniyu Atomnoj Ehner 
SSSR, Moscow; Nauchno-Issledovatel'skij Inst. Bilektrck: 
zicheskoj Apparatury, , USSR). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A16/MF AO0Ol. File 
Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Performances and status of the Tokamak-15 facility are pre- 
sented. Construction of the facility is planned to be carried out in 
two stages. The basic calculated parameters of the facility are as 
follows: 5 T magnetic induction of toroidal field in the centre of 
plasma cross section 2.3 MA plasma current, 15 MW additional 
heating, 10 keV plasma temperature. B x I=65 TxkA product was 
obtained in tests of mock-up superconducting windings of the toroi- 
dal field. Thyristor units for the inductor winding supply system 
are tested. Three injectors of fast hydrogen atoms with total power 
of 9 MW and energy of injection equal to 40 or 80 keV are devel- 
oped. A gyrotron for microwave heating with 3.6 mm wave length 
is tested. Six gyrotrons assure total power of 1.2 MW. The vacuum 
pumping system of up to 1000 1/s capacity ensures vacuum up to 3 
x 10-® Torr. Tests of the cryogenic supply system are carried out. 
Automation of the experiment will be realized on the basic of 
CAMAC units. 


3003 (INIS-SU—364, pp 212-218) Results of fast atom 
injector parameter optimization. Semashko, N.N.; Seregin, 
V.S. (Gosudarstvennyj Komitet po wean zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (in 
Russian). NTIS (US Sales Only), PC MOM AOl. File 
Number DE87780019. (CONF 8406342—_Vel. 1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Basic results of parameter optimization for powerful injec- 
tors of fast hydrogen atoms for tokamak type fusion reactors are 
presented. Optimization by the methods of non-linear simulation 
was realized by two criteria. The first one is energy efficiency; it is 
determined as ratio of power injected to the reactor to power sup- 
plied to the injector. The second one is capital cost for injector 
construction. It is shown that the maximum value of energy effi- 
ciency of the injector (39%) and minimum value of expenditures 
per W of beam power is attained in the scheme with an ion source 
for energy of fast atoms equal to 40 keV. 
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3004 (INIS-SU—364, pp 316-320) Microsecond high- 
current electron beam Gusev, O.A.; Kovalev, V.G.; 
——, V.B. (Nauchno-Issledovatel'skij Inst. Ehlektrofizi- 
oan & og Sales t Leningrad, USSR). 1984. (In Russian). 
Sales Salyy BOA PC A16/MF AO0Ol. File Number 

DEST790019, (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Results of experiments on shaping high-current electron 
beams of microsecond duration in the INUS and SID facilities are 
presented. Multipeak (500 or 600 peaks) cathodes (MC) are used in 
the facilities. Oscillograms of voltage on the diode and electron 
beam current are presented. Ratio for calculation of volt-amper 
characteristics of the diode with MC is given. Maximum beam 
energy equal to 10 kJ and maximum pulse duration equal to 160 ys 
are obtained in the experiments. 


= (INIS-SU—364) —— of 3. All-union confer- 
on engineering problems of thermonuclear reactors. Vol. 

1, L. CTeentral’ nyj Nauchno-Issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR); ennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergi . 1984. 369p. (In Russian). (CONF- 
8406342—Vol.1). S (US Sales Only), PC A16/MF A01. 
File Number Des7780019, 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


3006 (LA-UR—86-3221) Some effects on the kinetics of 
muon-catalyzed fusion, Cohen, J.S. (Los Alamos National 
Lab., NM (USA). Theoretical Div.). 1986. Contract W- 
7405-ENG-36. 50p. (CONF-8609135—4). NTIS, PC A03/ 
MF A001; GPO Dep. File Number DE87000152. 

From International symposium on muon-catalyzed fusion; 
Tokyo, Japan (1 Sep 1986). 

Two important stages in the kinetics of muon-catalyzed d-t 
fusion are discussed: (1) atomic thermalization and hyperfine-state 
relaxation preceding molecular formation and (2) muon stripping 
and x-ray production if sticking occurs after nuclear fusion. Ther- 
malization is accurately treated by Monte Carlo simulation. It is 
shown that thermalization and triplet quenching of the ap atom 
may not finish before dtu formation in low-tritium targets, but that 
epithermal transients are most important in high-tritium targets. A 
complete kinetic treatment of muon stripping from ap is made 
using newly calculated stripping (ionization and charge transfer) 
and inelastic excitation cross sections and explicitly treating the 2s- 
2p Stark mixing. The calculated values of the sticking probability 
and Ka ap x-rays per fusion are w/sub s/ = 0.53% (0.59%) and I/ 
sub Ka//chi = 0.23% (0.28%) at density phi = 1.2 (0.1) times 
liquid-hydrogen density. Sensitivities to the various kinetic rates are 
evaluated, and error bars are estimated. 


3007 (LA-UR—86-3223) Nuclear physics aspects of po- 
larized fusion. Hofmann, H.M.; Hale, G.M.; Woelker, R. 
(Los Alamos National Lab., NM (USA); Erlangen-Nuern- 
berg Univ., Erlangen (Germany, F.R.). Inst. fuer Theore- 


tische Physik). 1986. Contract W-7405-ENG-36. lp. 
(CONF-860832—2). NTIS, PC A02/MF A001; GPO Dep. 
File Number DE87000153. 

From 11. international conference on few-body systems in 
particle and nuclear physics; Tokyo, Japan (24 Aug 1986). 

Handwaving arguments stimulated the idea eof a neutron-free 
fusion reactor via the *He(d,p)a-reaction by polarizing deuterons in 
the S = 2 state. We give counter-arguments why the neutron-pro- 
ducing competing d-d reaction will not be suppressed in this way. 
The existing d-d reaction data allow no definite conclusion and the- 
oretical studies gave controversial answers. We present an R-matrix 
analysis of all numerically existing A = 4 data and a microscopic 
calculation of that system employing a realistic NN-interaction. The 
results of both methods agree almost perfectly for the S = 2 ma- 
trixelements and predict no suppression. Additionally, we discuss 
why the controversial DWBA approach is inapplicable at these low 
energies. 
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3008 (LBL—21798) Construction and testing of the 
Mirror Fusion Test Facility magnets. Kozman, T.; Shimer, 
D.; VanSant, J.; Zbasnik, J. (Lawrence Berkeley Lab., CA 
(USA); Lawrence Livermore National Lab., CA (USA)). 
Aug 1986. Contract AC03-76SF00098. 18 a 
860914—6). NTIS, PC A02/MF AO1; 1; GPO Dep 

Number DE87000934. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

This describes the construction and testing of the 
Mirror Fusion Test Facility superconducting magnet set. Construc- 
tion of the first Yin Yang magnet was started in 1978. And al- 
though this particular magnet was later modified, the final con- 
struction of these magnets was not completed until 1985. When 
completed these 42 magnets weighed over 1200 tonnes and had a 
maximum stored energy of approximately 1200 MJ at full field. To- 
gether with power supplies, controls and liquid nitrogen radiation 
shields the cost of the fabrication of this system was over $100M. 
General Dynamics/Convair Division was responsible for the 
system design and the fabrication of 20 of the magnets. This con- 
tract was the largest single procurement action at the Lawrence 
Livermore National Laboratory. During the PACE acceptance 
tests, the 26 major magnets were operated at full field for more 
than 24 hours while other MFTF subsystems were tested. From all 
of the data, the magnets operated to the performance specifications. 
For physics operation in the future, additional helium and nitrogen 
leak checking and repair will be necessary. In this report we will 
discuss the operation and testing of the MFTF Magnet System, the 
world’s largest superconducting magnet set built to date. The topics 
covered include a schedule of the major events, summary of the 
fabrication work, summary of the installation work, summary of 
testing and test results, and lessons learned. 


3009 (NRL-MR—5839) Hydrodynamic aspects of the 
split-foil laser target design. Dahlburg, J.P.; ee. J.H.; 
Emery, M.H.; Boris, J.P. (Naval Research Lab., W 
ton, DC (USA)). 17 Sep 1986. Contract A108-79DP40092. 
24p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000255. 

Hydrodynamic simulations of exploding copper foils, which 
are irradiated on one side by 1.06ym laser light, indicated that peak 


be varied, evolved electron number densities are approximately 
bounded from above by 3 x 10” particles/cc. By increasing foil 
thickness to 1m and introducing a slit on the foil axis of 100um 
width, uniform plasmas with electron number densities on the order 
of 6 x 10” particles/cc can be generated. Essentially the same re- 
sults are obtained from simulations with split selenium foils. 


(ORNL/TM—10102) Second annual progress 
United States-Japan collaborative testing in the 
Isotope Reactor and the Oak Ridge Research Re- 

for the period ending September 30, 1985. Scott, J.L.; 
Grossbeck, M.L.; Mansur, L.K.; Roweliffe, A.F.; Siman- 
T.; Hishinuma, A. (Oak Ridge National Lab., TN (USA); 
Japan Atomic Energy Research Inst., cia Ibaraki). Aug 
1986. Contract AC05-840R21400. 62p. 04 . File Number 
DE87001585. 

The second year of the program of US-Japan collaborative 
testing in the HFIR and ORR has been successfully completed. 
Two of eight phase-I target capsules were irradiated, and postirra- 
diation testing was begun. Two spectral-tailoring capsules, MFE-6J 
and -7J, were fabricated and installed in the ORR. The JEOL JEM 
2000FX microscope was installed at ORNL and is now being oper- 
ated routinely. Microstructural data of the JPCA in the SA, 10%, 
and 20% cold-worked conditions and type J 3 16 in the SA and 20% 
cold-worked conditions reveal that all examined clearly 
show a high concentration of fine helium bubbles after irradiation 
to about 30 dpa at 300°C (in HFIR). Precipitation of MC was ob- 
served in 20% cold-worked JPCA. Swelling of all specimens was 
less than 1%. 
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3011 (PPPL—2349) Hamiltonian mechanics and diver- 
gence-free fields. Boozer, A.H. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Aug 1986. Contract AC02- 

76CH03073. . NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87! 76. 

The field lines, or integral curves, of a divergence-free field 
in three dimensions are shown to be topologically equivalent to the 
trajectories of a Hamiltonian with two degrees of freedom. The 
consideration of fields that depend on a parameter allow the con- 
struction of a canonical perturbation theory which is valid even if 
the perturbation is large. If the parametric dependence of the mag- 
netic, or the vorticity field is interpreted as time dependence, evolu- 
tion equations are obtained which give Kelvin's theorem or the flux 
conservation theorem for ideal fluids and plasmas. The Hamiltonian 
methods prove especially useful for study of fields in which the 
field lines must be known throughout a volume of space. 


3012 (PPPL—2355) Calculation of three-dimensional 
MHD equilibria with islands and stochastic regions. Reiman, 
A.; Greenside, H. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Aug 1986. Contract AC02-76CH03073. 40p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87000673. 

A three-dimensional MHD equilibrium code is described that 
does not assume the existence of good surfaces. Given an initial 
guess for the magnetic field, the code proceeds by calculating the 
pressure-driven current and then by updating the field using 
Ampere’s law. The numerical algorithm to solve the magnetic dif- 
ferential equation for the pressure-driven current is described, and 
demonstrated for model fields having islands and stochastic regions. 
The numerical algorithm which solves Ampere’s law in three di- 
mensions is also described. Finally, the convergence of the code is 
illustrated for a particular stellarator equilibrium with no large is- 
lands. 


3013 (PPPL—2370) High current density, cryogenically 
cooled sliding electrical joint development. Murray, H. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Sep 
1986. Contract AC02-76CH03073. 45p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87000681. 

In the past two years, conceptual designs for fusion energy 
research devices have focussed on compact, high magnetic field 
configurations. The concept of sliding electrical joints in the large 
magnets allows a number of technical advantages including en- 
hanced mechanical integrity, remote maintainability, and reduced 
project cost. The rationale for sliding electrical joints is presented. 
The conceptual configuration for this generation of experimental 
devices is highlghted by an ~ 20 T toroidal field magnet with a 
flat top conductor current of ~ 300 kA and a sliding electrical 
joint with a gross current density of ~ 0.6 kA/cm?2 A numerical 
model was used to map the conductor current distribution as a 
function of time and position in the conductor. A series of electrical 
joint arrangements were produced against the system code enve- 
lope constraints for a specific version of the Ignition Studies 
Project (ISP) which is designated as 1025. 


3014 (PPPL—2381) Multiple track Doppler-shift spec- 
troscopy system for TFIR neutral beam injectors. Kam- 
perschroer, J.H.; Kugel, H. s Reale, M.A.; Hayes, S.L.; 

Johnson, G.A.; Lowrance, J -L .; Shah, P.A.; _Sichta, 1 oe Slea- 
ford, B.W.; Williams, M.D.; "Zucchino, P .M. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). 1986. Contract 
AC02-76CH03073. 3lp. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE87000665. 

A Doppler-shift spectroscopy system has been installed on 
the TFTR neutral beam injection system to measure species compo- 
sition during both conditioning and injection pulses. Two intensi- 
fied vidicon detectors and two spectrometers are utilized in a 
system capable of resolving data from up to twelve ion sources si- 
multaneously. By imaging the light from six ion sources onto one 
detector, a cost-effective system has been achieved. Fiber optics are 
used to locate the diagnostic in an area remote from the hazards of 
the tokamak test cell allowing continuous access, and eliminating 
the need for radiation shielding of electronic components. Automat- 
ic hardware arming and interactive data analysis allow beam com- 
position to be computed between tokamak shots for use in analyz- 
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ing plasma heating experiments. Measurements have been made 
using lines of sight into both the neutralizer and the drift duct. 
Analysis of the data from the drift duct is both simpler and more 
accurate since only neutral particles are present in the beam at this 
location. Comparison of the data taken at these two locations re- 
veals the presence of partially accelerated particles possessing an 
estimated 1/e half-angle divergence of 15° and accounting for up to 
30% of the extracted power. 


po (SAND—86-0242) PBFA-II facility safety comput- 
document. Irwin, L.W. (Sandia National Labs., Al- 
buguerque; NM (USA)). Sep 1986. Contract AC04- 

00789. 142p. NTIS, PC A07/MF AOI; 1; GPO Dep. 
File Number DE87000201. 

The purpose of this report is to aid those who are maintain- 
ing and updating the Access Control Subsystem on PBFA II. It 
contains the original design features and theory of operation, with 
particular detail to the lower level of structure and operation. 
Hardware is treated in general terms without detailed description of 
specific devices. All control and status points in the system are de- 
fined and their specific functions are explained. Each evacuation 
route for a specific test is described in detail to allow point-by-point 
analysis of the system. 


3016 (SAND—86-1073C) Progress in inertial confine- 
ment fusion with light ion beams at Sandia National Labora- 
tories. VanDevender, J.P. (Sandia National Labs., Albu- 
querque, NM (USA)). 1986. Contract AC04-76DP00789. 
12p. (AEA-CN—47/B-II-4; CONF-861106—7). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87000977. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, — (12 Nov 1986). 

Light ion beams offer the possibility of a very efficient and 
low-cost driver for Inertial Confinement Fusion (ICF). The energy 
deposition is straightforward since the ions deposit their energy in a 
dense plasma that prevents microscopic instabilities from producing 
preheating electrons. The difficulty with light ions has been the fo- 
cusability. In 1984, a proof-of-principle experiment on Proto I, at 
the same current density and charge density required for inertial 
fusion on the Particle Beam Fusion Accelerator II (PBFA I), 
showed that intense ion beams can be focused to the required di- 
vergence with the correct local physics. In 1985, diode and acceler- 
ator technology was examined on PBFA I at the same current and 
diode radius required for fusion on PBFA II. PBFA II finished its 
construction phase with a successful first shot on December 11, 
1985. The accelerator is now being characterized and brought to 
full operational status. 


3017 (UCID—20858) agg ag of a 

erator to ICF space propulsion. Pitts, J.H. F pant ne Liver- 
more National Lab., CA (USA)). "9 Jul 1986. Contract W- 
7405S-ENG-48. 8p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87000714. 

Lasers proposed for use with ICF space propulsion have 
high efficiency only at low temperature. Yet waste heat energy can 
only be radiated effectively at high temperature because radiator 
area is inversely proportional to the fourth power of the absolute 
temperature. Darling suggested that a heat pump-refrigerator be 
used to transfer waste heat from a laser, operating at a low temper- 
ature, to a high temperature radiator. If heat could be transferred 
efficiently with a heat pump-refrigerator, savings in weight and cost 
could be gained when compared to directly radiating waste heat at 
the laser temperature. 


3018 (UCRL—94264) Development of superconductors 
for applications in high-field, high-current-density magnets for 
fusion research. Summers, L.T.; Miller, J.R. (Lawrence 
Livermore National i CA (USA)). 26 1986. Con- 
tract W-7405-ENG-48. Tp. (CONF-860914—3). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87000522. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 ~~ 1986). 

The development of large-bore, high-field magnets for fusion 
energy applications requires a system approach to both magnet and 
conductor design. At Lawrence Livermore National Laboratory 
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(LLNL), the criteria used to choose superconductors include: strain 
tolerance, radiation tolerance, heat removal, stability, fabricability, 
and cost. We report on the performance of industrially produced, 
prototype, Ti-modified NbsSn wires developed with LLNL sup- 
port. Wire performance characteristics evaluated include critical 
current as a function of magnetic field, temperature, and applied 
strain. Tests were performed to determine how this performance 
translates to the performance of a cable-in-conduit conductor 
system using this wire. An alternative to NbsSn superconductors is 
NbN, which is strain and radiation insensitive. We report prelimi- 
nary efforts to produce multifilamentary NbN conductors by liquid- 
metal infiltration of NbN-coated, high-strength fibers. In addition, 
we discuss the fabrication of multifilamentary NbN conductors and 
their possible impact on magnet design. 


eg of the 
magnets. VanSant, J.H.; 

J.P. (Lawrence Livermore National Lab., ‘CA WisA). Sep 

1986. Contract W-7405-ENG-48. 6p. (CONF-860914—2). 

NTIS, PC A02/MF A0Ol; GPO Dep. File Number 

DE87000530. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

During acceptance testing of the Mirror Fusion Test Facility 
(MFTF), we measured these tests: liquid helium heat loads and 
flow rates in selected magnets. We used the data from these tests to 
estimate helium vapor quality in the magnets so that we could de- 
termine if adequate conductor cooling conditions had occurred. We 
compared the measured quality and flow with estimates from a the- 
oretical model developed for the MFTF magnets. The comparison 
is reasonably good, considering influences that can greatly affect 
these values. This paper describes the methods employed in making 
the measurements and developing the theoretical estimates. It also 
describes the helium system that maintained the magnets at required 


3019 (UCRL—95391) Liquid helium 
MFTF 


3020 Liquid lithium ion source: Nonlinear behavior of 
liquid surface in electric field, Pregenzer, A.L.; Marder, 
B.M. (Simulation Theory Division 1231, Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 
Applied Physics; 60: No. 11, 3821-3824(1 Dec 1986). Contract 
A 76D P00789. 

Calculations have shown that electrohydrodynamic instabil- 
ities can produce surface distortions that may locally enhance the 
electric field to the extent that field evaporation of ions can occur 
from a liquid metal surface. Linear analysis of the electrohydrodyn- 
amic equations of motion has yielded the regions of instability as 
well as the wavelengths and growth times of the dominant unstable 
mode as a function of applied electric field. In the calculation pre- 
sented here, the liquid surface is followed well into the nonlinear 
regime using a surface integral method. The results agree with the 
linear theory where appropriate, and add further support to the fea- 
sibility of a large-area liquid-lithium ion source for inertial confine- 
ment fusion experiments on a light ion-beam driver. 


3021 Critical field index for passive coil stabilization of 
the spheromak shift instability. oe G.C.; Hess, 
R.A.; Shaw, R.S. —— for Plasma and Fusion 
Energy Studies, University of Maryland, College Park, 
Maryland 20742). Review of Scientific Instruments; 57: No. 
12, 2961-2965(Dec 1986). 

The physics of a shifting spheromak plasma inside a passive 
stabilization coil is examined. Criteria for the design of these coils 
are derived for various spheromak current distributions. For realis- 
tic coils and force-free plasmas a critical field index is derived, 
above which the coils are ineffective. 


pson, J.D.; Drake, D.J.; Speziale, T. (KM 
Fusion, Inc., Ann Arbor, eo 48106). Review of Scien- 
tific Instruments; 57: No. 12, 2951-2956(Dec 1986). 

This report describes the design and operation of a diagnos- 
tic instrument used for light balance measurements in inertial fusion 
experiments. The instrument is a light-integrating cylinder that uses 
the integrating principles of the Ulbricht sphere, but which was de- 
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signed to operate in a reflective illumination environment. The cyl- 
inder has been used to make measurements with both high-absorp- 
20—80 J of green (527-nm) light. We have also modeled the cylin- 
der to determine its theoretical integrating performance under a va- 
riety of operating conditions. Initial sensitivity was measured at 0.4 
V/J and degraded over target shot number to about 0.25 V/J. The 
instrument has a measurement accuracy of 10% for scattered light 
and an absorption measurement accuracy of 10% for strongly ab- 
sorbing targets, and 30%—70% for weakly absorbing targets. 


Tokamak with in situ magnetohydrodynamic gen- 
Ener Washington, DO. US Patent 4613, 860. OF Oct 
t 
er Feb 1979. v.p. 

This patent describes a Tokamak apparatus comprising: an 
electrically conductive metal pressure vessel rotationally symmetric 
about a major axis and symmetric about a midplane perpendicular 
to that axis. The vessel has walls for defining a toroidal chamber 
and confining liquid therein; a toroidal liner symmetrically disposed 
The metal vessel provides an electrically conductive path poloidal- 
ly linking the toroidal space, gas contained in the toroidal space, 
liquid metal completely surrounding the toroidal liner and filling 
the chamber outside the liner. The vessel has inlet and outlet port 
means through which liquid metal may respectively enter and leave 
the chamber, means within the chamber for insulating the pressure 
vessel from the liquid metal contained therein, and exciter means 
for initially establishing an exciter magnetic field within the vessel 
in a given toroidal direction. 


3024 Observation of forward Raman scattering in laser- 
produced plasmas. Turner, R.E.; Estabrook, K.; Drake, R.P.; 
Williams, E.A.; Kornblum, H.N.; Kruer, W.L.; Campbell, 
E.M. (Lawrence Livermore National Laboratory, Universi- 
ty of California, Livermore, California 94550). Physical 
Review Letters; 57: No. 14, “14, 1725-1728(6 Oct 1986). Contract 
W-7405-ENG-48. 

We report the first observation of up-shifted scattered light 
from Raman forward scattering. Computer simulations show this 
scattering to be a characteristic signature of that instability. The up- 
and down-shifted spectra are in good agreement with the interpre- 
tation of anti-Stokes and Stokes waves, respectively. We have cor- 
related the observations of both the up-shifted and down-shifted 
forward spectra with the theoretically expected superhot electrons. 
The experiments used the Nova laser facility to irradiate thin CH 
targets with 1-nsec pulses of 0.53-ym light. 


3025 Plasma and operational conditions in a high spe- 
cies filter bucket source. Pincosy, P.A.; Ehlers, K.W.; 
Lietzke, A.F. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 04720). Review of Scientif- 
ic Instruments; 57: No. 10, 2387-2395(Oct 1986). Contract 
AC03-76SF00098. 

Experimental details of operation and plasma flow are pre- 
sented for bucket ion sources having magnetic flux that bridges the 
source between the regions of electron injection and ion extraction. 
The basic goal is to increase the atomic fraction of hydrogen and 
deuterium by 15% and yet retain an ion-flux-density uniformity 
over the extraction region to within +- 7%. A rod structure con- 
taining permanent magnets produces a known bridging flux filter 
across a well-defined region. This provides an experimental appara- 
tus useful for the study of the effect of magnetic flux on the source 
plasma flow. The parameters of filter position, filter strength, filter 
orientation, arc power, and gas pressure are related to species frac- 
tions, profile uniformity, and electrical efficiency. The option of 
having the bridging flux without a rod structure is presented, and 
experimental results of sources thought to contain this field configu- 
ration are discussed. 
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3026 Simple pipe gun for hydrogen pellet injection. 
Combs, S.K.; Milora, S.L.; Foust, C.R. (Oak Ridge National 
Laboratory, Oak Rid, ge, Tennessee 37831). Review of Scien- 
tific Instruments; 57: No. 10, 2636-2637(Oct 1986). tract 
AC05-840R21400. 

A new single-shot hydrogen pellet injector based on a simple 
“pipe gun” design is described. In the cryogenic gun block, the 4- 
mm-diam (nominal) pellet is frozen in situ directly from the gaseous 
hydrogen isotope and then accelerated in the gun barrel with a 
burst of high-pressure (=130-bar) hydrogen gas to speeds of up to 
1680 m/s. 


3027 Compact reversed-field pinch reactors 
Krakowski, R.A.; enson, R.L.; Schnurr, N.M.; - 
haver, C.; Bathke, C.G.; Miller, R.L.; Embrechts, M.J. 
Alamos National Lab., NM, USA). Nuclear Engineering and 
Design/Fusion; 4: No. 1, 75-120(Oct 1986). 

Also published as report LA-UR--86-1299; CONF-860551--2. 

The unique confinement properties of ‘the poloidal-field- 
dominated Reversed-Field Pinch (RFP) are exploited to examine 
physics and technical issues related to a compact high-power-densi- 
ty fusion reactor. This resistive-coil, steady-state, toroidal device 
would use a dual-media (i.c., two separate coolants) power cycle 
that would be driven by a fusion power core (FPC, i.e., plasma 
chamber, first wall, blanket, shield, and coils) having a power den- 
sity and mass approaching pressurized-water-fission reactor values. 
A 1000-MWe(net) base case is selected from a comprehensive 
trade-off study to examine technological issues related to operating 

igh-power-density FPC. A general rationale outlining the need 

for improved fusion concepts is given, followed by a description of 
the RFP principle, a detailed systems and trade-off analysis, and a 
conceptual FPC design for the propor to 20-MW/m/sup 2/ (neu- 
trons) compact RFP reactor, CRFPR(20). Key FPC components 
are quantified, and full power-balance, thermal, and mechanical 
FPC integrations are given. 


(CRFPR). 


3028 Assessment of a compact Torsatron reactor, 
ATFSR. Houlberg, W.A.; Lackatski, J.T.; Uckan, N.A. 
(Oak Ridge National Lab., P.O. Box Y, Building 9201-2, 
MS-3, Ridge, TN 37831). Fusion Technology; 10: No. 2, 
227-235(Sep 1986). Contract AC05-840R21400. 

Confinement and engineering issues of a small (average 
minor radius a-bara:1 m) moderate-aspect-ratio torsatron reactor are 
evaluated. The Advanced Toroidal Facility design is used as a 
—— point because of its relatively low aspect ratio and 

beta capabilities. The major limitation of the compact size is 
lack of space under the helical coils for the blanket and shield. 
Some combination of lower aspect ratio coils, higher coil current 
density, thinner coils, and more effective shielding material under 


died 


confinement models for helically trapped particles show that a 
large radial electric field (in terms of the electric potential, e phi/ 
T3) is necessary to achieve ignition in a device of this size. 


3029 The Advanced Toroidal Facility. Lyon, J.F.; Car- 
rezas, B.A.; Chipley, K.K.; Cole, M.J.; hs ‘Jerni- 
Fr T.C.; Johnson, R.L,; Lynch, V.E.; ; Nelson, BE; Rome, 
Sheffield, J. (Oak Ridge National Lab., P.O. "Box ¥, 
Ridge, TN 37831). Fusion Technology; 10: No. 2, 179- 

26Sep 986). Contract AC05-840R21400. 

The Advanced Toroidal Facility (ATF), now under con- 
struction at Oak Ridge National Laboratory, will be the world’s 
largest stellarator experiment when it begins operation in early 
1987. It will have a 2.1-m major radius and a 0.3-m average plasma 
radius, a magnetic field capability of up to 2 T for a 5-s pulse and 
up to 1 T steady state, and up to 5 MW of plasma heating. The 
ATF is designed to study a wide range of toroidal confinement 
issues, including confinement and stability of high-beta plasmas, 
low-collisionality transport, impurity behavior, magnetic 
tion optimization, and steady-state operation. The ATF is the result 
of a study of a large number of possible coil configurations. It is an 
1 = 2, 12-field-period torsatron with rotational transform between 
0.3 and 1 and a plasma aspect ratio of R/a-bar = 7. This optimized 
helical field coil configuration permits direct access to a high-beta, 
second stability region in a flux-conserving manner, and volume-av- 
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erage beta values >8% may be achieved. The poloidal coil system 
allows study of a large variety of stellarator configurations, includ- 
ing those with a helical magnetic axis, and external control of the 
fundamental magnetic configuration parameters, including rotation- 
al transform, shear, magnetic well, and plasma shape. The ATF 
consists of two segmented, jointed helical field coils; three sets of 
poloidal field coils; a thin, helically contoured vacuum vessel; and a 


. thick, segmented, toroidal shell support structure. Its important 


design features include extensive access for plasma heating and 
diagnostics, a high degree of construction accuracy, and parallel 
construction techniques. 


3030 aaa Vi, bomen te, Een OE 


Fusion he ee ss puna 1500 Johnson Drive, 
bs arian Fusion Technology; 10: No. 2, 157-1 78(Seb 
An analysis of astrophysical information indicates that the 
solar wind has deposited an abundant, easily extractable source of / 
sup 3/He onto the surface of the moon. Apollo lunar samples indi- 
cate that the moon’s surface soil contains ~10/sup 9/kg of /sup 3/ 
He. If this amount of /sup 3/He were to be used in a 50% efficient 
D-/sup 3/He fusion reactor, it would provide 10/sup 7/ 
GWeelectric) . yr of electrical power. The energy required to ex- 
tract /sup 3/He from the lunar regolith and transport it to earth is 
calculated to be ~2400 GJ/kg. Since the D-/sup 3/He reaction 
produces 6 X 10/sup 5/ GJ of energy per kilogram of /sup 3/He, 
the energy payback ratio is ~250. Implications for the commercial- 
ization of D-/sup 3/He fusion reactors and for the development of 
fusion power are discussed. 


3031 A methodology for cost/benefit safety analysis for 
fusion reactors. Brerton, S.J.; Kazimi, M.S. (Massachusetts 
Institute of Technolo; , Dept. of Nuclear ineering, 
preg MA 02139). Fusion Technology; 10: No. 2, 275- 
289(Sep 1986). 

A methodology is presented that can be used to determine if 
a proposed fusion power plant design modification, directed at im- 
proving plant safety, is cost-effective. Both normal and accident 
conditions can be handled. An approach for evaluating the maxi- 
mum justified spending on safety is outlined. The incremental costs 
involved with a dose reduction measure are identified, and models 
for their assessment are given. By comparing the spending on the 
design modification to the justified expenditure ceiling, the cost-ef- 
fectiveness of the design can be assessed. The utility of this ap- 
proach is illustrated through two examples. For normal plant condi- 
tions, the cost-effectiveness of replacing the steel alloy PCA by 
low-activation silicon carbide (SiC) in the STARFIRE design is as- 
sessed. Based on a specified set of assumptions, it was determined 
that if the installed cost of SiC components is less than $110/kg, 
then the low-activation design is cost-effective. 


3032 Radiolytic corrosion of water-cooled fusion reactor 
heat sink components. Luzzi, T.E. (Grumman Corp., M/S 
A-08-35, rT NY 11714). Fusion Technology; 10: No. 
2, 290-291(Sep 1 

sn Sp» RR 
munity for some time. The relevant physical processes are reviewed 
from previous work in the fission field. It is shown that in water- 
cooled heat sink elements in fusion reactors the corrosive process 
can be suppressed by the introduction of a small amount of dis- 
solved hydrogen. 


of internally cooled superconductors to 
cohen: taken sontene, Waaine, FA. (Princeton Plasma 
Physics Lab., Princeton, NJ). PP 141-150 of Advances in 
engineering: Vol. 31. Fast, R.W. New York, NY; 
Plenum Press (1986). (CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
Shetant puapuant for igpition tobueudhe soutiiting supeseen 
ductors are reviewed. As the funding prospects for the U.S. fusion 
program have worsened, the proposed designs have been shrinking 
to smaller machines with less ambitious goals. The most recent pro- 
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posal, the Tokamak Fusion Core Experiment (TFCX), was based 
on internally cooled cabled NbsSn conductors for the options 
which used superconductors. Internally cooled conductors are par- 
ticularly advantageous in their electrical insulating properties and in 
the similarity of their winding procedures to those of conventional 
copper coils. Epoxy impregnation is possible and is advantageous 
both structurally and electrically. The allowable current density for 
this type of conductor was shown to be larger than the current 
density for more conventional technology. The 
TFCX effort identified research and development needed in ad- 
vance of TFCX or any other large ignition machine. These topics 
include the metal used for the conduit; nuclear effects on materials; 
properties of electrical and thermal insulators; extension of super- 
conducting technology to the sizes of coils envisioned and to the 
field level envisioned; pulsed coil superconducting technology; 
joints and insulating breaks in conductors; heat removal or flow 
path length limitations; mechanical behavior of potted conductor 
bundles; instrumentation; and fault modes and various questions in- 
tegrated with overall machine design. 


3034 Test results of the vapor-cooled leads for the 
IFSMTF. Lue, J.W.; Fietz, W.A.; Miller, J.R.; Stamps, 
R.E.; Zaha, G.R. (Oak Ridge Natl. "Lab., Oak Rid TN). 
| 217-224 of Advances in cryogenic ol. 31. 
R.W. New York, NY; Plenum Press (19 . (CONF- 
850814) 
From Cryogenic engineering conference and international 
terials conference; eae Seles Se Cee Se ee 
A vapor-cooled lead system that used six pairs 

twelve separate dewars was built for the ateanasoned Fusion Su- 
perconducting Magnet Test Facility (IFSMTF). Each of these 
leads was cooled by helium vapor from a reservoir separate from 
the pool-boiling or force-flow coil. Satisfactory acceptance tests 
were performed on the early production runs of the leads. Incon- 
sistent and anomalously high heat losses were observed on the two 
pairs of lead assemblies used in the partial-array test. Subsequent 
tests on the leads and their associated dewars confirmed satisfactory 
performance of the lead and dewar and offered an explanation for 

the excessive losses during the partial-array test. 


3035 Monitoring large 


Emission technology 

Lue, Y.W.; Luton, J.N. IN MIT, ‘Cam ge, MA). p 269-276 
of Advances in cryogenic engineering: Vol. 31. Fast, R.W. 

New York, NY; Plenum Press (1986). (CONF.850814_). 
From Cryogenic engineering conference and international 
Boston, MA, hegre ee Aug ~p 4 

techniques are 

nani. waaay 


lucting magnets, 

of fusion-device scale. The Large Coil Task (LCT) at Oak Ridge 
National Laboratory is designed to test six large superconducting 
coils in a tokamak configuration. We have used the LCT to explore 
long-term trends in AE characteristics and to develop improved 
methods for data acquisition and processing. Thirty differential AE 
sensors were strategically mounted onto the General Dynamics 
LCT Coil. This coil and the JAERI coil were tested during the 
Partial Array Test in the summer of 1984. Since the General Dy- 
namics coil has not failed at this time, it is not possible to determine 
finally which AE parameters will best characterize magnet per- 
formance. Presented here are spatial distributions of AE trends 
which were observed and can be expected for this style of super- 
conducting coil. 


magnets using 
ombridge F.J.; Iwasa, Y.; 


3036 Acoustic emission measurements for locating high- 
voltage breakdowns in large superconducting magnet systems. 
Shen, S.S.; Luton, J.N.; Wilson, C.T. (Oak Ridge National 
Lab., Oak ‘Ridge, TN). PP 285-292 of Advances in cryogen- 
ic engineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF- 850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug a 

A deans low low withstand voltage capability w: 
found during high-potential testing of an electrical system prong 
ing of a large superconducting coil and the equipment connected as 
it was installed in the International Fusion Superconducting Magnet 
Test Facility (IFSMTF)-two superconducting buses, two vapor- 
cooled leads, and 120 sensor cables with ambient temperature and 
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cryogenic vacuum feedthrough connectors. DC and transmission 
line techniques were unsuitable for finding the location of the di- 
electric breakdowns. An acoustic emission (AE) measurement 
system was developed with which to determine the location of 
breakdowns in large coils after installation in IFSMTF. Using trian- 
gulation with AE sensors, the system measures the difference in 
time-of-arrival of transient waveforms caused by the dc voltage dis- 
charge. The system was calibrated on a stainless steel surface repre- 
senting the coil case, and its accuracy was found to be better than 5 
cm. This paper describes both the acoustic emission measurements 
and the high-voltage testing system used concurrently. Also pre- 
sented are the experimental results of a series of high-voltage tests 
that led to the determination of the exact location of one break- 
down in the GD/C coil system of the Large Coil Task (LCT) and 
the results of the successful repair. 


3037 Pool-cooled superconducting coils: past, present 
and future. Thome, R.J.; Dawson, A.M. (Plasma Fusion 
pee MIT, Cambridge, gay 341-354 of Advances in 

cryogenic engineering: Vol. 31. Fast, R.W. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

An overview of large magnet systems which have been stud- 
ied, constructed, or operated in the last 12 years is presented and 
shows a substantial advance in overall current density, stored 
energy, and magnet complexity. The preferable coolant mode for 
very large magnets is still a bath of helium I, but it is clear that 
other coolant modes are gaining acceptance. The data base for 
design using stability criteria dependent on transients has expanded 
to the point where the risk is often acceptable, compared to the 
lower current density, low risk, steady state stability criteria which 
launched large superconducting magnet technology. The limitation 
imposed by structure and protection on increasing overall current 
density in large magnets is discussed and a simple model is used to 
illustrate the extreme requirements imposed on a winding without 
direct helium contact. The latter implies that a significant techno- 
logical step is required before conduction cooling or indirect cool- 
ing will be used in the large magnets envisioned for the future and 
that helium contact with the conductor will remain the key ingredi- 
ent for risk reduction in large magnet design. 


3038 Three computer codes for safety and stability of 
large superconducting Turner, L.R. (Argonne Na- 
tional Lab., Argonne, IL). pp 407-414 of Advances in cryo- 
owe engineering: Vol. 31. Fast, R.W. New York, NY; 
um Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

For analyzing the safety and stability of large superconduct- 
ing magnets, three computer codes TASS, SHORTURN, and 
SSICC have been developed, applicable to bath-cooled magnets, 
bath-cooled magnets with shorted turns, and magnets with internal- 
ly cooled conductors respectively. The TASS code is described, 
and the use of the three codes is reviewed. 


and performance of a liquid helium cryo- 

in the viscous flow Tzemos, C.; Ge- 

pene Peo M.; Hood, C.B. (CVI Inc., Columbus, OH). pp 

75-581 of Advances in cryogenic engineering: Vol. 31. 

Fast, R.W. New York, NY; Plenum Press (1986). (CONF- 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
A liquid helium refrigerated cryopump with a 500 mm inlet 
flange was designed to operate in the viscous flow regime. A multi- 
tude of cryopanels in an accordian arrangement was used to pro- 
vide a large cryopumping area to accomodate the high heat loads 
associated with the incident gas flux. Pumping speeds for deuterium 
gas were measured in the 1.3 x 10~* to 53 Pa pressure range. In the 
molecular region the pumping speed was 14,600 L/s. As the pump 
inlet pressure increased into the transition and viscous flow re- 
gimes, the pump speed increased rapidly to a value of approximate- 
ly 120,000 L/s at a pressure of 13 Pa. Measurements at higher pres- 
sures showed a decline in speed as the system becomes heat transfer 
limited. The observed variations in speed over the range of pres- 
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sures are related to the transition from molecular to viscous flow, 
and the heat transfer characteristics of condensing deuterium and 
boiling helium. 


Cryogenic systems for the Mirror Fusion Test Fa- 
eility. Slack, D.S.; Chronis, W.C.; Nelson, R.L. (Lawrence 
Livermore Lab., Livermore, CA). 583-594 of Advances 
in cryogenic engineering: Vol. 31. Fast, R.W. New York, 
NY; Plenum Press (1986). (CONF- 8508 14—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA o. Aug 1985). 

This paper will include an in-depth discussion of the design, 
fabrication, and operation of the Mirror Fusion Test Facility 
(MFTF) cryogenic system located at Lawrence Livermore Nation- 
al Laboratory (LLNL). Each subsystem will be discussed to 
present a basic composite of the entire facility. 


3041 Performance of the IFSMTF helium refrigerator in 
Partial Array Tests. Schwenterly, S.W.; Ellis, J.F.; Fietz, 
W.A.; Stamps, R.E. (Oak Ridge National Lab., Oak’ Ridge, 
TN). pp 617-626 of Advances in cryogenic engin 
Vol. a Fast, R.W. New York, NY; Plenum Press (1 986, 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Performance of the International Fusi ‘on Superconducting 
Magnet Test Facility (IFSMTF) helium por in Partial 
Array Tests with three coils is described. The refrigerator was able 
to cool the coils and facility structure to 4.2 K in 20 days, with 
maximum temperature differentials of less than 50 K. Boiloff meas- 
urements were made for several components; only the lead dewars 
showed losses substantially higher than expected. Forced-flow cool- 
ing tests were also conducted. The coils and facility were warmed 
to room temperature in 30 days. Several repairs and improvements 
were carried out. Results of another recent test on the refrigerator 
alone are reported. 


3042 Facility design and preparation for ATF. Foskett, 
R.D.; Edmonds, P.H.; Neilson, G.H. (Oak Ridge National 
Lab., Oak Ridge, ™ 37831). pp 1159-1162 of Proceedings 
of the i!th symposium on fusion engineering. Piscataway, 
NJ; IEEE Service Center (1986). (CONF-851102—). Con- 
tract AC05-840R21400. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Advanced Toroidal Facility (ATF) i is a continuous tor- 
satron (a stellarator-type confinement device) constructed at 
Oak Ridge National Laboratory (ORNL) that is scheduled to begin 
operation in early 1987. The objective of this program is the experi- 
mental investigation of improvements to the toroidal confinement 
concept, particularly in the areas of high beta, confinement, and 
steady-state operation. The AFT torsatron device, now under con- 
struction, is to be installed in the former ISX-B tokamak facility in 
the ORNL Fusion Energy Division. Here, “facility” refers to all 
those subsystems necessary to operate the device: subsystems for 
plasma heating, magnetic field power, vacuum pumping, discharge 
cleaning, vacuum vessel backout, status indication and control, 
plasma diagnosis, and data acquisition, as well as the site itself and 
its associated utilities. In this paper, the authors focus on the design 
and preparation of the facility rather than the device itself, which 
has been described elsewhere. 


3043 The Elongated Tokamak commercial reactor 
design. Wong, C.P.C. ; Bourque, R.F.; Cheng, E.T.; Cree- 
don, R.L.; Politzer, P;; Schultz, K. R. (GA "Technologies 
Inc., San Diego, CA 92138). pp 1075-1079 of Proceedings of 
the ‘th symposium on fusion . Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851 02—). 
From 11. symposium on engineering problems in fusion re- 
—, ~ Austin, TX, USA (18 Nov 1985). 
Elongated Tokamak (ET) is an innovative concept that 
uses a highly elongated plasma (plasma height-to-width ratio of 6- 
10) to allow high plasma current and high toroidal betas. ET has 
the potential for small-size, high-power density, and low-cost fusion 
using: normal conducting coils. Results from parametric 
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range of 250-500 MW(e) size can be achieved with optimum neu- 
tron wall loadings of 5 to 10 MW/m/sup 2/. The direct capital 
costs for a 500 MW(e) ET Commercial Reactor is estimated at 
$1800/kW(e), which is competitive with alternative reactor design. 
ET offers an attractive development path using proven features of 
existing tokamaks-normal coils, inductive drive, ohmic heating, and 
first stability regime-to lead to compact commercial fusion power 
reactors. 


3044 Facilities and auxiliary systems for a compact igni- 
tion machine. Fleming, R.B. (Princcton Univ, P.O. Box 451, 
Princeton, NJ 08544)" "pp 791-794 of Proceedings of the 1ith 

symposium on fusion engineering. Piscataway, NJ; IEEE 
Service Toa (1986). (CONF-851102—). 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A compact, high-field, toroidal ignition machine with copper 
coils is being designed at several laboratories. Common to the three 
tokamak designs under consideration are facilities and a number of 
auxiliary mechanical systems, which are described in this paper. 
For purposes of cost estimation, siting of the machine at the Prince- 
ton Plasma Physics Laboratory (PPPL) was assumed. A study of 
several options for locating the machine at this laboratory recom- 
mend construction of a new small test cell and surrounding struc- 
tures. The test cell is circular, with an inside radius of 11 meters 
and concrete shielding walls 2.5 meters thick. In the facilities 
design, provisions have been made for neutron and gamma shield- 
ing, tritium control, decontamination of components, and remote 
maintenance. Because of its proximity to the Tokamak Fusion Test 
Reactor (TFTR), the new machine is able to make use of a number 
of TFTR auxiliary systems, such as the tritium, water cooling, and 
electrical power systems. 


3045 Systems studies on the ignition studies project. 
Reiersen, W. (Princeton Univ., Plasma Physics Lab., P.O. 
Box 451, Princeton, NJ 08544). pp 805-808 of Proceedings 
of the 11th symposium on fusion st . Piscataway, 
NJ; IEEE Service Center (1986). (CO) -851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Systems studies have been conducted at the Princeton 
Plasma Physics Laboratory (PPPL) to aid in defining a feasible, 
compact tokamak device for ignition experiments. Design concepts 
have been developed using the PPPL systems code and compared 
with the Tokamak Fusion Core Experiment (TFCX) designs and 
current ignition device study points, LITE, PPPL's 0424, and IG- 
NITOR. This paper discusses key features and critical issues associ- 
ated with each concept. 


3046 A high elongation ignition tokamak - ETI. Politz- 
er, P.A.; Puhn, F. (GA Technologies Inc., San Diego, _ 
92138). pp 809-812 of Proceedings of the 11th sym 
on fusion engineering. Piscataway, NJ; IEEE ice 
Center (1986). (CONF-851102—). 

From 11. symposium on i 
search; Austin, TX, USA (18 Nov 1985). 

A design is presented for a compact, short-pulse, resistive 
coil ignition tokamak based on maximal utilization of the advanta- 
geous features associated with very high plasma elongation. High 
elongation permits operation with good confinement, high 8, and 
high plasma current density at moderate magnetic field strengths 
and stresses in a compact device. A particularly important conse- 
quence of the high current density is the capability of ohmic igni- 
tion, removing the need for auxiliary power systems. The elongated 
geometry lends itself to significant improvements in ease of mainte- 
nance and repair using rapidly demountable toroidal field coils 
which provide vertical access to and removal of all components. 
The demountable sliding joints also provide major structural bene- 
fits because they decouple the electrical and mechanical functions 
of the joint. 
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3047 ATFSR: A small torsatron reactor. Houlberg, 
W.A.; Lacatski, J.T.; Uckan, N.A. (Oak Ridge National 
Lab., P.O. Box ¥, Oak Ridge, « T™N 37831). wa 821-824 of 

oO! symposium on 
Piscataway, NJ; IEEE Service Center rmi986) (CONE. 
851102—). Contract AC05- 840R21400. 

From 11. symposium on problems in fusion re- 
easly a EX. Se ees 1985). 

(average minor radius a-bar = 1m), moderate-aspect- 
ratio torsatron reactor based on the Advanced Toroidal Facility 
(ATF) is proposed as a starting point for improved stellarator reac- 
tor designs. The major limitation of the compact size is the lack of 
space under the helical coils for the blanket and shield. Neoclassical 
confinement models for helically trapped particles show that a 
large electrical potential (radial electric field) is necessary to 
achieve ignition in a device of this size, although high-Q operation 
is still attainable with more modest potentials. 


Fusion nuclear technology experiments and 

ties, Abdou, M. Gierszewski, P.; Tillack, M. (Mechanical, 
Aerospace, and Nuclear Engineering t., Univ. of Cali- 
fornia, Los Angeles, CA 90024). pp 732-737 of Proceedings 
of the 11th oe oo Sn ee Piscataway, 
NJ; IEEE Service Center (1986). (CONF-851102—). 

From 11. s jum on engineering problems in fusion re- 
conch Cae Austin, TX, USA (18 Nov 1985). 

Fusion nuclear technology poses critical issues related to fea- 
sibility, economics, safety and environmental impact of future 
fusion reactors. Resolving these issues requires a careful plan of ex- 
periments and facilities. The types of experiments and the environ- 
mental conditions that must be provided in these experiments have 
been assessed. The capabilities and limitations of existing facilities 
and the need for new facilities have been evaluated. 


D.T.; Reid, R.L.; P Y.K.M. Engineering 
eng, 
ter/Oak Ridge National Lab., Oak Ridge, TN 


va Center, 

3783 pa pp 742-745 of Proceedings of the 11th sym: go 
ars Piscataway, NJ; IEEE 

cumme "580. -851102—). Contract ACO0S5- 

840R21400. 
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Center (FEDC) Tokamak 
Systems Code (TSC) has been coupled to a numerical optimization 


From ‘i. symposium on engi 
search; pa TS TX, USA (18 Nov 1985). 
The Fusion Engineering Design 


routine and is used to perform design space comparisons of Ignitor 
and LITE type Compact Ignition Tokamaks (CITs). This code per- 
mits a nearly uniform approach to the included design limits such 
as beta and coil stresses. One use of the code is to calculate mini- 
mum sizes for ignition under Kaye-Goldston (K-G) scaling, and 

results show Ignitor can be reduced to a lm major 
radius, and LITE to = 1.3 m major radius. The dependence of the 
maximum ignition margin on allowable MVA supplies under con- 
stant current ramp-up time are also shown. 


3050 Computer aided design on the Tandem Mirror Ex- 
periment-Upgrade. Brandt, G.L.; Calderon, M.O.; William- 
son, V.L. (Lawrence Livermore National Lab., P.O. Box 
808, L-540, Livermore, CA 94550). Paes 1060-1062 of Pro- 
ceedings of the 11th symposium on ee . Pis- 
cataway, NJ; Service pees (1986). (CONF- 
851102—). Contract W-7405-ENG-48. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Tandem Mirror Experiment-Upgrade (TMX-U) at Law- 
rence Livermore Laboratory (LLNL) has been using a Computer 
Aided Design (CAD) graphics system to enhance its design capa- 
bilities since November of 1984. Three-dimensional models of the 

TMX-U magnet set, neutral beams, plasma, and containment vessel 
have been modeled on the system. These models are used for loca- 
tion verification, placement, interference checking, and 


system used at LLNL is a Computervision multi-application graph- 
ics system. Four other fusion laboratories, Princeton, Oak Ridge, 
Gali danaile, ont Len Altius tues qaniiaied the cane CAD 


vantages and 

R.D. (Publi i Park 

16A), omen NJ eter (201) 430-6536). ). PP 1102-1106 of 
Proceedings of symposium on fusion 

sno” Nie IEEE Service Center (1986). (CONE. 


From 11. problems in fusion re- 


T Reactors. LeClaire, 

Bromberg L. sag gts D.R.; Potok, RE; Yang, TF. 
Bobrov, Williams, J.E.C. (MIT Plasma Fusion Center, 
167 Albany St., NW16-133, Cambridge, MA 02139). pp 
1071-1074 of Proceedings of the 11th symposium on fusion 
engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering 
— Austin, TX, Lae = Nov 1985). 

Several aspects of the engineering of a commercial tokamak 

concept using resistive magnets are presented. Conceptual designs 
for demountable toroidal field coils and a blanket/first wall config- 
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stresses and current density), moderate recirculating power and re- 
duced complexity in comparison with superconducting magnet op- 
tions. The use of copper or aluminum plate magnets and the low 
field design allows for the placement of joints in the toroidal field 
magnet and thus access to the bore of the magnet and improvement 
of the reactor availability. Design and stress analysis of such a de- 
mountable coil design are discussed. A blanket design is presented 
which uses self-cooled lithium as the breeding medium. Other engi- 

neering aspects which impact the maintenance and availability of 


3053 The Spherical Torus Experiment (STX). Gribble, 
R. (Oak National Lab., Bldg. 9204-1, P.O. Box Y, 
Foon Ridge, ae wom p 1163-1 166 of Proceedings of the 
llth symposium on to. Cone Piscataway, 
IEEE Service Center mr1986) 51102—). Contract 
ACO05-840R21400. 
From 11. symposium on 
mneehs gy TX, USA (18 Nov —, 
paper the authors describe the principal engineering 
icine = the agree Spherical Torus Experiment (STX). 
Design is dominated by the small bore available for the ohmic heat- 
ing (OH) solenoid and structural considerations for a situation in 
click Meh of o cectabennite cand to Wah Vv. A spherical 
torus has recently been proposed. Unique features of a spherical 
torus plasma include large elongation without shaping fields; an ex- 
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ceptionally high ratio of plasma current to toroidal field, giving the 
potential for stability at very high beta; strong paramagnetism; and 
a variety of configurations, ranging from tokamak to reversed-field 
pinch (RFP). Access to this regime requires aspect ratios less than 
2. A feasibility study has been done for a beam-heated device with 
A = 1.67, R/sub 0/ = 0.45 and k = 2. The required toroidal field 
(TF) of 0.5 T is achieved with 12 single-turn, jointed coils that 
wedge together on the machine vertical axis, eliminating a bucking 
cylinder. The jointed design provides the series connection that 
eliminates the need for separate TF buswork. 


.E. a can tun 
Science Applications International Co ge Na- 
tional Lab., P.O. Box Y, Oak Ridge, 37831), pp P 1255. 
1258 of Proceedings of the 11th symposium on fusion engi 
neering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). Contract ACO05-840R21400. 

From 11. symposium on i problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A study has been conducted to evaluate the potential of var- 
ious materials for applications to high-power-density commercial 
fusion reactor first walls. The design window for each material was 
obtained based on a number of criteria. The results indicate that a 
modified alloy similar to HT-9 may be suitable candidate for low- 
and medium-power-density reactor first walls up to 6-MW/m/sup 
2/ neutron wall load. A vanadium or copper alloy must be used for 
high-power-density reactors. The neutron wall load limit for vana- 
dium alloys is about 14 MW/m/sup 2/, provided a suitable coating 
material is chosen. The extremely limited radiation data base 
hinders any quantitative assessment of the limits of copper alloys. 


Eddy current models for a tokamak reactor vessel 
re blanket/shield. Firestone, M.A.; Brown, D.1.; Kessel, 
C.; Tillack, M. (Fusion Engineering and Physics Pro 


gram, 

Univ. of California - Los Angeles, Los les, CA 90024). 
age of Proceedings of the 11 symposium on 
ion engineering. Piscataway, NJ; IEEE Service Center 


(1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

An eddy current model compatible with time-dependent cir- 
cuit codes has been developed for tokamak reactors. The model is 
capable of accounting for poloidal magnetic field diffusion through 
thick inhomogeneous structure and its resultant effect on plasma 
position, shape, size, and current. The method can incorporate com- 
plex invessel components and resistive breaks. Examples are shown 
for two different blanket/shield designs. 


3056 A structural comparison of a tokamak and a 
tandem mirror first wall/blanket. Perrin, M.C.; Bowers, 
D.A. (McDonnell Douglas Astronautics Co., P.O. Box 516, 
St. Louis, MO 63166). pp 881-883 of Proceedings of the 
11th symposium on fusion Piscataway, NJ; 
IEEE Service Center (1986). (CONE: 85 102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The influence of irradiation and cperating environment on 
stresses in a first wall was investigated for a tokamak and a tandem 
mirror reactor concept. Identical parameters for a water-cooled fer- 
ritic steel first wall/blanket design with a sphere-pac solid breeder 
were used for both reactors. Stress profiles from four different op- 
erating scenarios are presented in this paper: an investigation of 
stresses at structural discontinuities in the first wall was made under 
steady-state and cyclic operating conditions; the first wall back 
plate was welded to the structural ribs to analyze differential swell- 
ing stresses in a weld metal and a base metal; erosion on the first 
wall was investigated for a three year design lifetime; and stresses 
due to surface heating at the first wall/solid breeder interface were 
analyzed. 
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3057 ee ee ee See 
flux materials due to intense heat loads. Croessmann, C.D.; 
Kulcinski, G.L.; Whitley, J.B. (Fusion Technology Institute, 


Nuclear Engineering t., Univ. of Wisconsin, 1500 John- 
son Drive, 53706-1687). D. PP 884-888 of 4 
ceedings of the 11th sym 


ium on fusion 
$1102). NJ; IEEE ice Center Gsto). (CONF. 
problems in fusion re- 


From 11. symposium on 
— (18 Nov oe 

The first wall surfaces of a fusion device are subjected to in- 
tense energy deposition under standard and off normal operating 
conditions. To model this phenomena, the thermal response of 
copper, niobium, 304 SS and other materials was studies using a 
well calibrated electron beam. The tests were from 100 to 600 ms 
in duration with the surface energy density ranging from 0.2 to 6.2 
kJ/cm/sup 2/. aes ade ee 
melt layer thickness was measured as a function of pepsin A 
density. These experimental results were to predictions 
from an analytical model developed for this thermal problem. Gen- 
eral agreement was found for the threshold energy density required 
for vaporization and melting, as well as the functional dependence 
of vaporization on energy density. There is some indication from 
the results that the heat transfer models for the vaporized layer 
should be refined. Also, some discrepancies between the predicted 
and measured melt layer at high energy densities suggest improve- 
ments are needed in handling the convective mixing within the 
molten material. 


Evaluation of a compliant interface for heat con- 
duction. Doll, D.W.; Gray, P.E.; McKelvey, T.E.; Trester, 
cn sat py eS en 

PP o oO symposi- 

. Piscataway, NJ; IEEE Service 
Caan (1986). ¢ INF-851 102—). 
From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov on 
High heat capacity first-wall armor is an attractive solution 
to the problem of high heat flux pulsed loading in present genera- 
tion fusion devices. A compliant material with high thermal con- 
ductivity has been sought to transfer heat from first-wall armor to a 
cooled vacuum vessel wall. Direct clamping is not thought reasona- 
ble because of the irregular surface of the vacuum vessel so that a 
compliant interface is necessary. Several tests were conducted of a 
compliant copper material called Foametal to determine its suitabil- 
ity as a heat transfer medium. This paper discusses the tests in 
detail. 


3059 ORNL facilities for testing first-wall 
Tsai, C.C.; Becraft, W.R.; Gardner, W.L.; Haselton, H. 
Hoffman, D.J.; Menon, MM.; Stirling, W.L. (Oak Ridge 
m3 of Lab., P.O. pod Oak Ridge, TN a pp 860- 
fe) Proceedings fe) symposium on fusion engi: 
ing. Piscataway, NJ; IEEE "tertee Center (1986). 

(CO -851102—). Contract AC05-840R21400. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov pal 

Future long-pulse magnetic fusion devices will have operat- 
ing characteristics similar to those described in the design studies of 
the Tokamak Fusion Core Experiment (TFCX), the Fusion Engi- 
neering Device (FED), and the International Tokamak Reactor 
(INTOR). Their first-wall components (pumped limiters, divertor 
plates, and RF waveguide launchers with Faraday shields) will be 
subjected to intense bombardment by energetic particles exhausted 
from the plasma, including fusion products. These particles are ex- 
pected to have particle energies of ~100 eV, particle fluxes of 
=10/sup 18/ cm/sup -2/.s/sup -1/, and heat fluxes of ~ 1 kW/ 
cm/sup 2/CW to ~100 kW/cm/sup 2/ transient. No components 
are available to simultaneously handle these particle and heat fluxes, 
survive the resulting sputtering erosion, and remove exhaust gas 
without degrading plasma quality. Critical issues for research and 
development of first-wall components have been identified in the 
INTOR Activity. Test facilities are needed to qualify candidate ma- 
terials and develop components. At Oak Ridge National Laborato- 
ry (ORNL), existing neutral beam and wave heating test facilities 
can be modified to simulate first-wall environments. The character- 
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istics of these test facilities are described, with particular attention 
Oe aS Ee ee ee eee 
and duty cycle, and the potential applications of these facilities for 
first-wall component development are discussed. 


3060 A halo recycler for the Tandem Mirror Experi- 
ment Upgrade. Brooksby, C.A.; Allen, S.L.; Pedrotti, L.R.; 
Simonen, T.C.; Wood, B.E.; Hsu, W.L.; Watkins, 1G. 
(Lawrence Livermore National Lab., P.O. Box 808, —— 
Livermore, CA — ). PP 945-948 ‘of Proceedings of 


11th symposium on Piscataway, Nu 
IEEE Service Center M1986). ¢ NF-251102—). Contract 
W-7405-ENG-48. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov oS). 

The halo recycler is a mechanical device on the Tandem 
Mirror Experiment Upgrade (TMX-U) that is designed to increase 
the density at the plasma edge providing enhanced shielding of the 
core plasma from background neutrals. Each recyler body, which 
consists of coaxial annular cylinders and a adjacent plenum, closely 
follows the magnetic flux tubes in the transition region of TMX-U. 
Each plenum is provided with gas feed and pressure measurement 
systems as well as Langmuir probes. This paper describes the 
design, fabrication, installation, and operation of these devices. 


3061 Blanket activation and afterheat for the Compact 
Reversed-Field Pinch Reactor. Davidson, J.W.; Battat, M.E. 
(Los Alamos National Lab., Group S-4, MS-F611, P.O. Box 
eo ng pete NM 87545). pp 1039-1045 of Proceedings 
of the symposium on CONF-8511¢ way, 
NJ; IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on problems in fusion re- 
ee we ie USA (18 Nov 1985). 

led assessment has been made of the activation and 

pm. we a Compact Reversed-Field Pinch Reactor (CRFPR) 
blanket using a two-dimensional model that included the limiter, the 
vacuum ducts, and the manifolds and headers for cooling the limit- 
er and the first and second walls. Region-averaged, multigroup 
fluxes and prompt gamma-ray/neutron heating rates were calculat- 
ed using the two-dimensional, discrete-ordinates code TRISM. Ac- 
tivation and depletion calculations were performed with the code 
FORIG using one-group cross sections generated with the TRISM 
region-averaged fluxes. Afterheat calculations were performed for 
regions near the plasma, i.e., the limiter, first wall, etc. assuming a 
10-day irradiation. Decay heats were computed for —_ periods 
up to 100 minutes. For the activation calculations, the irradiation 
period was taken to be one year and blanket activity inventories 
were computed for decay times to 4 x 10/sup 5/ years. These ac- 
tivities were also calculated as the toxicity-weighted biological 
hazard potential (BHP). 


3062 Two-dimensional nucleonics calculations for a 
"FIRST STEP” conceptual ICF reactor design. Davidson, 
J.W.; v9 M.E.; Saylor, W.W.; Pendergrass, J.H.; Dud- 
ziak, D.J. (Los Alamos National Lab., Group S-4, MS-F611, 
P.O. Box 1663, Los Alamos, NM 87545). pp 1033-1038 of 
Proceedings of the 11th symposium on fusion ete | 
roi NJ; IEEE Service Center (1986). (CO 
From 11. symposium on engineering problems in fusion re- 
search; TX, USA (18 Nov 1985). 

A detailed two-dimensional nucleonic analysis has been per- 
formed for the FIRST STEP conceptual ICF reactor blanket 
design. The reactor concept incorporated in this design is a modi- 
fied wetted-wall cavity with target illumination geometry left as a 
design variable. The 2-m radius spherical cavity is surrounded by a 
blanket containing lithium and /sup 238/U as fertile species and 
also as energy multipliers. The blanket is configured as 0.6-m-thick 
cylindrical annuli containing modified LMFBR-type fuel elements 
with 0.5-m-thick fuel-bearing axial end plugs. Liquid lithium sur- 
rounds the inner blanket regions and serves as the coolant for both 
the blanket and the first wall. The two-dimensional analysis of the 
blanket performance was made using the 2-D discrete-ordinates 
code TRISM, and benchmarked with the 3-D Monte Carlo code 
MCNP. Integral responses including the tritium breeding ratio 
(TBR), plutonium breeding ration (PUBR), and blanket energy 
multiplication were calculated for axial and radial blanket regions. 
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Spatial distributions were calculated for steady-state rates of fission, 
neutron heating, prompt gamma-ray heating, and fuel breeding. 


3063 Protection considerations for force-cooled super- 
Dresner, L. (Oak Ridge National Lab., I 
9204-1, MS 14, Plant Y-12, P.O. Box Y, Oak Ridge, 
37831). pp 1218-1222 of Proceedings of the 11th sym 


. Piscataway, NJ; IEEE { 
Center a ( NF-851102—). 
840R21400 


From ‘I. jum on engineering 
search; om. TX, USA (18 Nov 1985). 


paper treats some hydrodynamic aspects of protecting 


path going normal all at once, and an initially small but nonreco- 
vering normal zone. Formulas are given for the quench pressure 
and expulsion velocity in both cases and are compared with avail- 
able experimental data. 


Compensated current control of superconducting 
measured coil current. Owen, E.W.; 
Shimer, D.W. (Lawrence Livermore National Lab., P.O. 
Box 5511, L-634, Livermore, CA 94550). 1223-1226 of 
Proceedings of the 11th oe Center (1985) (CONE. 
Piscataway, NJ; IEEE Center (1986) 
851102—), Contract W-7405-ENG-48. 
From 11. symposium on problems in fusion re- 
ua (18 Nov 1985). 

A potential cause of instability in the closed loop control of 
the current in a superconducting magnet is discussed and a remedy 
is described. The problem occurs when the coil current is not meas- 
ured directly, but is calculated from the power supply current and 
the coil voltage. A nominal value of the dump resistance is used in 
the calculation. A zero that can be in the right half plane is intro- 
duced into the loop transfer function by differences between the 
nominal and the actual resistance. Destabilization can be avoided by 
a proper choice of gain in the voltage measuring path. A better 
method is to create a dynamic compensator by placing a low pass 
filter in this path. The properties of the compensator are discussed 
and a design procedure is outlined. 


conclusions regarding 

high- cable in a vacuum/ 
environment. Wilson, C.T. Jr.; Luton, J.N. Jr.; 
hen, S.S. (Oak Ridge National Lab., a 
age 1). PP 1232-1234 of Proceedings of the 11th sym; 


Piscataway, NJ; IEEE in 
Center marty 38 eOBNF-851102-5. Contract AC0S- 
R21400. 


From 11. ium on 
search; Austin, USA (18 Nov 198 

dane { (NOV BE a trae 
Fusion Superconducting cosine Facility (IFSMTF), formerly 
called the Large Coil Test Facility, with regard to the use of 
Kapton insulated cable for high-voltage instrumentation within the 
IFSMTF vacuum vessel. Initial high-potential tests performed on 
the General Dynamics electrical system were disappointing and led 
to a general review and subsequent change of the philosophy and 
technology associated with the use of Kapton insulated cable. 


3065 IFSMTF 
the use of Kapton 


problems in fusion re- 


Coil design for Sgt ag Sod omg oe P.A,; 
Aloe, R.J.; Chrzanowski, J.H.; Gettelfinger, G.; Heitzen- 
roeder, PJ. Snook, P.G. Physics Lab., Princeton 
Univ., P.O. Box 451, Princeton, } NJ ae pp 1005-1008 of 
Proceedings re) ) posium on ion engin ; 
aio) NJ; IEEE ice Center (1986). ‘CONE. 
851102—). 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The pending upgrade of the Princeton Beta Experiment 
(PBX) requires extensive changes to coils inside the vacuum vessel. 
Five new active coils are to be manufactured inside the vacuum 
vessel by hydraulically bending the conductor against a mandrel, 
and new passive coils with conical shapes are to be installed. These 
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changes would produce a bean-shaped plasma that is more likely to 
achieve higher beta and enter the second stability regime. 


3067 Compact ignition oe ee field system 


trade-studies using an equilibrium 
Pillsbury, R.D. Jr.; Thome, R.J. Fusion Center, 
Massachusetts Institute of Technolo; Cambridge, — 


pg pp 1021-1023 of Proceedings o the 11th sym 
fusion engineering. Piscataway, NJ; IEEE ies 
Custer (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A code has been developed to allow rapid evaluation of al- 
ternative poloidal field coil locations for tokamak magnet system 
trade study purposes. The general capabilities of the code are de- 
scribed and the results of a study for the PF coil set for a compact 
ignition device are given. The approach increases the speed of the 
trade-study process by circumventing the need for repeated runs of 
a plasma MHD equilibrium code without a significant decrease in 
the accuracy of determining the PF currents required for equilibri- 
um. It begins with a single equilibrium code run then determines 
the poloidal field coil currents for another specified PF coil set 
such that the derivatives of the equilibrium field are reproduced 
subject to other constraints. It is particularly useful during concep- 
tual design for comparing PF set characteristics like total ampere- 
turns, ampere-meters, or stored energy as another feature is varied 
such as coil position or the bias on the total ohmic heating flux 
swing for the set. A summary of the code method is given, fol- 
lowed by an example for a compact ignition device in which alter- 
native PF coil locations are compared for the end of burn condi- 
tion. Design features for a selected set are then evaluated as the 
bias on the flux swing of the OH current component is adjusted. 


3068 Mechanical design of the ISP device. Citrolo, J. 
(Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ 08544). pp 801-804 of Proceedings of the 1ith 
symposium on fusion en — Piscataway, NJ; IEEE 
Service Center (1986). ( NE esti02 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A sliding joint in the toroidal field (TF) coil of a compact 
tokamak is used to reduce the amount of the vertical separating 
force usually supported by the inner leg of the coil. The resulting 
lower stress permits a smaller allocation of space for the inner leg. 
This, coupled with reduced design objectives, results in a machine 
that is significantly smaller than the original Tokamak Fusion Core 
Experiment (TFCX) designs. Additional benefits of a sliding joint 
are the ability to have the vacuum vessel and poloidal coils prefab- 
ricated and completely assembled before installation. The ohmic 
heating (OH) solenoid is located inside the TF coil and is manufac- 
tured as a monolithic assembly along with the TF inner leg con- 
ductor bundle. There are at least two promising candidates for a 
sliding joint that have had preliminary testing, but a foolproof joint 
configuration has not yet been found. 


3069 Performance and cost sensitivities associated with 

devices. Selcow, E.C.; Brown, T.G.; Flana- 
gan, C.A. (Fusion Engineering Design Center/Grumman 
Aerospace —— PP 747-750 of ——— of the 11th 


symposium on fusi Piscataway, NJ; IEEE 
Service Center (1986). , (CONF SSTi02 > ‘ 


From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper describes the results of a study to explore the 
design space of superconducting ignition devices. Parametric stud- 
ies were performed with the revised FEDC Tokamak Systems 
Code to determine the sensitivity of performance and cost to vari- 
ations in confinement model, aspect ratio, maximum field at the to- 
roidal field (TF) coils, and plasma elongation. The authors discuss 
the methodology employed and the implication of the results ob- 
tained. 
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3070 The mechanical configuration for a superconduct- 
ing ignition tokamak (TIBER). Neef, W.S. Jr.; Johnston, 
B.M. (Lawrence Livermore National Lab., P.O. 5511 — 


Livermore, CA 94550). 795-800 of Proceedings of 
llth symposium on flee engineerin f. Piscataway, Ni 
IEEE Service Center (1986). (CONF-851102—). Contract 
W-7405-ENG-48. 

From 11. jum on i 
search; Austin, TX, USA (i8 Nov 1985). 

The Lawrence Livermore National Laboratory is evaluating 
the engineering feasibility and economics of a superconducting igni- 
tion tokamak. Two major operational requirements had to be satis- 
Sed: the condhantiee Sees tink tp the ebigeneeh mibines Mai 
be minimized, and 2) assembly and maintenance of the entire exper- 
iment had to be possible with remotely operated tools. The middle 
poloidal “push coil” must have many annular discs to transfer the 
TF-coil inward force to the post without crushing superconductor. 
The toppling moment on the TF-coil vertical legs is huge. A 
method of keying together the TF-coil cases has been developed. 
This forms an integrated structure that resists torque. The joining 
technique permits linear motion for simple assembly/disassembly. 
The toppling moment on the outer vertical legs of the TF coils is 
very large. To react that moment and avoid great coil-case bulk, 
the authors have developed a method that allows the PF coil sup- 
port structure to assist the TF case structure. Finite element tech- 
niques were used to determine the ability of the coil case and con- 
ductor to react the magnetic loads. 


problems in fusion re- 


3071 Moduiar tokamak magnetic system. Yang, T.F.; 
Wang, P.W. (Massachusetts Institute of Technology, Pasa 
Sida GShgp liste of Renta ae tse 
a fe) fe) sym- 
ium on fain eering. Piscataway, NJ; IEEE Serv- 
ice Center (1986). (CONF-851102—). 
From 11. symposium on engineeri 
search; Austin, TX, USA (18 Nov 1985). 
Three innovative ohmic heating coil and poloidal field 
design concepts have been developed. These designs will reduce 
the flux leakage, increase the flux swing (volt-sec), and permit the 
tokamak to be built from modules. The conventional transformer is 
finite in length and the flux leakage is large. To reduce flux leak- 
age, an iron core has been used in many tokamaks such as ISX-B 
and JET. However, the volt-sec is either limited by the allowable 
current density in the conductor, or by the saturation of the iron 
core. The new schemes proposed to improve the performance of 
the OH coils are: 1.) a vertical toroidal-like coil; 2.) a horseshoe 
type coil; and 3.) a modular internal OH system. This paper de- 
scribes these new schemes in detail. 
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3072 Electron-beam source development for magnetic 
field alignment on MFTF-B. Rice, B.W.; Sullivan, J.S. (Law- 
rence Livermore National Lab., P.O. Box 5511, — 
Livermore, CA 94550). pp 1140-1145 of Proceedings of the 
1ith symposium on fusion RONF ES Piscataway, NJ; 
IEEE Service Center (1986). ( 51102—). Contract 
W-7405-ENG-48. 

From 11. symposium on engineering 
search; Austin, TX, USA (18 Nov 1985). 

For proper physics operation of the Mirror Fusion Test Fa- 
cility (MFTF-B) tandem mirror experiment, alignment of the super- 
conducting magnet coils is critical. A narrow, low-energy electron 
beam is used to trace out the field lines along the axis of the ma- 
chine. Six crossed-wire detector assemblies are located at various 
axial positions. The crossed-wire detector is used to locate the elec- 
tron beam and can trace out flux tubes up to 20 cm in radius. In 
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. this paper, the authors describe the design and prototype develop- 


ment of a 1 mA, 10 kV e-beam source used for this diagnostic. Dis- 
penser cathodes are used due to their long lifetime operating at 
rather high current densities. Experimental results from a prototype 
gun operating in a 1 kG field are presented. In most cases, the 
beam diameter was found to match closely the limiting aperture on 
the e-beam source grid. Also, the effect of secondary-electron emis- 
sion off the detectors is investigated. Data on the poisoning of dis- 
penser cathodes is also presented. 








3073 Design of a magnetic field alignment diagnostic for 
the Mirror Fusion Test Facility magnet system. Deadrick, 
F.J.; House, P.A.; Frye, R.W. (Lawrence Livermore Na- 
tional Lab., P.O. Box 5511, L-634, Livermore, CA 94550). 
1135-1139 of Proceedings of the Lith symposium on 
ion engineering. Piscataway, NJ; IEEE Service Center 
(1986). (CONF-851102—). Contract W-7405-ENG-48. 
From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 
alignment in tandem mirror fusion machines plays a 
crucial role in achieving and maintaining plasma confinement. Vari- 
ous visual alignment tools have been described previously to align 
the Tara magnet system. The authors have designed and installed a 
remotely operated magnetic field alignment (MFA) diagnostic 
system as a part of the Mirror Fusion Test Facility (MFTF-B). It 
measures critical magnetic field alignment parameters of the 
MFTF-B coil set while under full-field operating conditions. The 
MFA diagnostic employs a pair of low-energy, electron beam guns 
on a remotely positionable probe to trace and map selected magnet- 
ic field lines. An array of precision electrical detector paddles lo- 
cates the position of the electron beam, and thus the magnetic field 
line, at several critical points. The measurements provide a means 
to compute proper compensating currents to correct for mechanical 
misalignments of the magnets with auxiliary trim coils if necessary. 
This paper describes both the mechanical and electrical design of 
the MFA diagnostic hardware. 


3074 ea oe Ss eee ceaet Th: 
Hammonds, C.J. (Martin Marietta Energy Systems, 
Oak Ridge, TN 37831). pp 1227 of Proceedings of the 11th 
symposium on fusion engineering. Piscataway, NJ; IEEE 
Service Center (1986). (CONF-85 102—). 

From 11. symposium on engineering problems in fusion re- 


search; Austin, TX, USA (18 Nov 1985). 

The International Fusion Su ucting Magnet Test Fa- 
cility (IFSMTF) at Oak Ridge National Laboratory (ORNL) is 
being utilized for testing of 2.5 x 3.5-m bore superconducting 8-T 
magnets produced by four international agencies (U.S., Euratom, 
Japan, and Switzerland). The definitive tests in the design configu- 
ration, six coils arranged in a compact torus, will begin in late 1985. 
Partial-array tests involving one US coil and the Japanese coil were 
completed in the fall of 1984. This presentation describes structural 
analysis using NASTRAN, with symmetry and superelement tech- 
niques, to predict the IFSMTF test stand and coil responses to vari- 
ous combinations of in-plane and out-of-plane loading conditions 
for both the partial-array and six-coil test configurations. Compari- 
son to partial-array displacement and strain measurements are pre- 
sented and discussed. Six-coil results and their utilization for deter- 
mining safe levels of operation of the system are likewise discussed. 


3075 Measurement of magnetic field strengths in the 
Mirror Fusion Test Facility using nuclear magnetic resonance 
techniques. Rice, B.W.; Kirkwood, R.K.; Higgins, L.L. 
(Lawrence Livermore National Lab., P.O. Box 5511, L-642, 
Livermore, CA 94550). pp 1401- 1406 of Proceedings of the 
11th symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). 


From 11. symposium on engi 
search; Austin, TX, USA (18 Nov 1985). 

The production of the proper magnetic field profile is funda- 
mental to plasma confinement in magnetic mirror systems. The 
knowledge of this profile is important for the control of a variety 
of physical processes which affect particle confinement, including 
thermal barrier and potential well formation. A system of probes 
using the nuclear magnetic resonance of protons in magnetic fields 
is used to measure the field strengths at various points in the Mirror 
Fusion Test Facility (MFTF-B). The system operates at high fields 
(1-12 T) with significant nonuniformity (= 1.5 T/m) by taking ad- 
vantage of the phenomenon of spin echo. In addition, the probes 
can operate in the MFTF-B environment where low temperature 
capability and remote operation is necessary. These probes have 
been tested with laboratory magnets to develop an engineering 
model which relates probe signal-to-noise (S/N) ratio to probe pa- 
rameters and magnetic field strengths and gradients. Engineering 
design formula and techniques are presented as well as data from 
laboratory test stands. 
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3076 Field experience with optical data links. Pearson, 
G.G. (Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ 08544). pp 1393-1394 of Proceedings of the 
1lth symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
—— Austin, TX, USA (18 Nov 1985). 

A previous report on a high performance dc to 1 MHz 
analog fiber-optic telemetry link was developed especially for the 
neutral beam power supplies on the Tokamak Fusion Test Reactor 
(TFTR). This paper describes the field experience with that link. 
The field operation of the optical data links began in late 1983. The 
performance of this system as found to be exemplary. The testing 
of the overall neutral beam system was accelerated by the introduc- 
tion of this specially developed electronics. The accuracy and sta- 
bility of the telemetry, coupled with the remote calibration feature 
enabled the neutral beam system operators to concentrate on the 
development of the neutral beam system. 


3077 Electron Cyclotron Resonance Heating (ECRH) 
Control System. Heefner, J.W.; Williams, C.W.; Lauze, 
R.R.; Karsner, P.G. (Lawrence Livermore National Lab., 
P.O. "Box 808, L-540, Livermore, CA 94550). pp 1377-1378 
of Proceedings of the 11th symposium on fusion engineer- 
ing. Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). Contract "W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The ECRH Control System was installed on the Tandem 
Mirror Experiment-Upgrade (TMX-U) in 1980. The system pro- 
vides approximately 1 MW of 28 GHz microwave power to the 
TMX-U plasma. The subsystems of ECRH that must be controlled 
include high-voltage charging supplies, series pass tubes, and 
magnet supplies. In addition to the devices that must be controlled, 
many interlocks must be continuously monitored. The previous 
control system used relay logic and analog controls to operate the 
system. This approach has many drawbacks such as lack of system 
flexibility and maintainability. In order to address these problems, it 
was decided to go with a CAMAC and Modicon based system that 
uses a Hewlett-Packard 9836C personal computer to replace the 
previous analog controls. This paper describes the advantages, dis- 
advantages, and the day-to-day operations of this new computer- 
based control and data acquisition system. 


3078 The Ion Cyclotron Resonance Heating (ICRH) 
start up antenna for the Mirror Fusion Test Facility (MFTF- 
B). McCarville, T.J.; Romesser, T.E. (TRW Inc., One 
Romy Park, 145/1019, Redondo Beach, CA 90278). pp 

50-1353 of Proceedings of the 11th symposium on fusion 
engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The purpose of the ICRH start up antenna on MFTF-B is to 
heat the plasma and control the ion distribution as the density in- 
creases during start up. The antenna, consisting of two center fed 
half turn loops phased 180° apart, has been designed for 1 MW of 
input power, with a goal of coupling 400 kW into the ions. To vary 
the heating frequency relative to the local ion cyclotron frequency, 
the antenna is tunable over a range from 7.5 to 12.5 MHz. The 
thermal requirements common to low duty cycle ICRH antennas 
are specially severe for the MFTF-B antenna. The stress require- 
ments are also unique, deriving from the possibility of seismic activ- 
ity or JxB forces if the magnets unexpectedly quench. Considerable 
attention has been paid to contact control at high current bolt-up 
joints, and arranging geometries so as to minimize the possibility of 
voltage breakdown. 


3079 Gridded power tubes for plasma heating applica- 
tions. Button, J.R. (Varian EIMAC, 301 Industrial Way, 
San Carlos, CA 94070). pp 1339-1342 of Proceedings of the 
11th symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF- -851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 
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Gridded power tubes are used for ion cyclotron and neutral 
beam injection heating of plasmas. Existing RF applications require 
power output in excess of 1 MW at frequencies to 130 MHz. Simi- 
lar structures are used for high voltage switch applications provid- 
ing voltage holdoff to 175 kV and peak currents greater than 100 
amperes. Existing types are reviewed highlighting design features, 
stability and reliability considerations and operational experience. 
New types are under development which will increase the RF 
power capability to 2.5 MW and frequency range to 200 MHz, and 
voltage holdoff of switch tubes to 200 kV. The status of these de- 
velopments is reviewed and data on these developmental types are 
presented. An overview is given of future development programs 
which are expected to produce tubes which have output power ca- 
pability greater than 5 MW to meet expected RF heating require- 
ments for plasmas. 


3080 High power rf cone bushings. Grotz, G.; Hwang, 
D.L. (Plasma Physics Lab., Princeton Univ., P.O. "Box 451, 
Princeton, NJ 08544). pp 1343-1346 of Proceedings of the 
llth symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF- 851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

High power rf cone bushings with five times greater voltage 
capability than the original design have been constructed for ion 
cyclotron heating in the Princeton Large Torus (PLT). A six-inch 
diameter model has been tested to 100 kV without breakdown. In 
actual PLT use, the power input to each half-loop antenna has been 
raised from 0.5 MW to 1.5 MW. The power input for these anten- 
nas is now limited by the available rf generator output and not by 
the voltage capability of the bushings. A new water-cooled model 
will increase the long pulse current capability by more than 10, cor- 
responding to a power capability of 25 MVA. This represents a 
power density greater than SOOkVA per square centimeter of actual 
opening into the tokamak. Four-inch and three-inch cone bushings 
have also been constructed. This paper describes the design, testing, 
and application of these bushings. 


3081 ICRF antenna and feedthrough development at 
ORNL. Baity, F.W.; Bryan, W.E.; Hoffman, D.J.; Owens, 
T.L.; Rettig, C.L.; Schechter, D.E. (Oak Ridge National 

b., P.O. Box Y, "Oak Ridge, TN 37831). pp 1332-1334 of 
Proceedings of the 11th symposium on fusion engineering. 
Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). Contract AC05-840R21400. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The RF technology program at Oak Ridge National Labora- 
tory is highlighted. Simply stated, the objective of the program is 
to develop the technology for ion cyclotron range of frequencies 
heating of the fusion machines leading up to a reactor. Results from 
an investigation of the importance of current strap shaping in com- 
pact antenna design are presented. Designs of the Doublet III-D 
and Advanced Toroidal Facility compact loop launchers are de- 
scribed, as are the vacuum feedthroughs for the West German toka- 
mak TEXTOR and the Tandem Mirror Experiment Upgrade 
(TMX-U). 


Changes and developments in Electron Cyclotron 
irene Heating on the Tandem Mirror Experiment Up- 
grade. Anderson, A.T.; Brooksby, C.A.; Calderon, M.O.; 
Ellis, R.; Felker, B.; Horton, R.D.; Stallard, B.W.; Wash, 
T.A. (Lawrence Livermore National Lab., P. O. Box. 808, L- 
540, Livermore, CA 94550). pp 1308-1311 "of Proceedings of 
the 11th symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). Contract 
W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper describes changes to the previously reported 
Electron Cyclotron Resonant Heating (ECRH) circular waveguide 
systems that deliver power to the Tandem Mirror Experiment Up- 
grade (TMX-U) machine. Four gyrotrons and associated waveguide 
systems, Operating at 28-GHz and 200 kW each, helped establish 
electrostatic plugging in the end cells of TMX-U. A fifth gyrotron 
has been installed to power two resonant locations in the end plugs. 
This system and the pair of 10 kG heaters now use a slot radiator 






to obtain a more uniform coverage of the plasma. In addition, four 
18-GHz ECRH systems have been added to the machine. 


3083 Gyrotron anode modulation of the Electron Cyclo- 
tron Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U). Williams, 
C.W.; Heefner, J.W.; Rupert, R.R. (Lawrence Livermore 
National Lab., P.O. Box 808, L-540, Livermore, CA 94550). 
1304-1307 of Proceedings of the 11th ——- on 
ion engin Piscataway, NJ; IEEE Service Center 
(1986). (CONF-8 1102—). Contract 'W-7405-ENG-48. 
From 11. symposium on problems in fusion re- 
—_- Austin, TX, USA (18 Nov 1985). 
paper describes control of gyrotron microwave energy 
output by fe: thon of gyrotron anode voltage. At present, Elec- 
tron Cyclotron Resonant Heating (ECRH) uses five gyrotrons on 
the Tandem Mirror Experiment Upgrade (TMX-U) for plasma 
heating. One is in the 10 kG region of each end plug, one at the 5 
kG region of each end plug, and one is used for central-cell heat- 
ing. Also described are the design and operation of the anode mod- 
ulation system. The operating advantages of gyrotron aucde modu- 
lation include power balance, independent control of each gyro- 
tron, an ability to modulate microwave output power up to 50 kHz, 
and gyrotron tuning. The performance results of anode modulation 
are discussed. 


3084 The DIII-D long pulse neutral beam system. Col- 
leraine, A.P.; Doll, D.W.; Hong, R.; Kim, J.; Langhorn, 
A.R.; Meyer, C.H.; McColl, D.B.; Nerem, A.; Phillips, J.C.; 
Rawis, J.M. (GA Technologies Inc., San Diego, CA 92138). 
PP 1278-1282 of Proceedings of the 11th symposium on 
(9 0). engineering. Piscataway, NJ; IEEE Service Center 

Replacement of the indented Doublet III vacuum vessel by a 
large dee-shaped vessel (DIII-D) is now complete. The neutral 
beam injection system is in the final stages of modification to pro- 
vide significantly more heating power (~14 MW) for pulses of up 
to 5 s duration when long pulse, high atomic species fraction ion 
sources become available in 1986. The major system upgrades are 
described. 


3085 ATF neutral beam injection system. Menon, 
M.M.; Morris, R.N.; Edmonds, P.H. (Oak Ridge National 
Lab., "Oak Ridge, TN 37831). pp 1269-1272 of Proceedings 
of the 11th symposium on fusion engineering. Piscataway, 
NJ; IEEE Service Center (1986). (CONF-851102—). Con- 
tract AC05-840R21400. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Advanced Toroidal Facility is a stellarator torsatron 
being built at Oak Ridge National Laboratory to investigate im- 
proved plasma confinement schemes. Plasma heating will be carried 
out predominantly by means of neutral beam injection. This paper 
describes the basic parameters of the injection system. Numerical 
calculations were done to optimize the aiming of the injectors. The 
results of these calculations and their implications on the neutral 
power to the machine are elaborated. The effects of improving the 
beam optics and altering the focal length on the power transmitted 
to the plasma are discussed. 


3086 The MFTF-B ICRH system - design summary and 
construction status. McCarville, T.J.; Cole, A.J.; Krause, 
K.H. (One Space Park, 145/1019, Redondo Beach, a 

page= PP 1192-1195 of Proceedings of the 11th sym 
engineering. Piscataway, NJ; IEEE foe 

Colter (1986). (CONF-851102—). 

From 11. symposium on 
as Austin, TX, USA (18 Nov con 
Lawrence Livermore National Laboratory’s (LLNL) 
Tandem Mirror Fusion Test Facility (MFTF-B) is to employ Ion 
Cyclotron Resonance Heating (ICRH). The initial requirement is to 
deliver 300 kW to center cell ions at frequencies between 7.5 to 
12.5 MHz for 0.5 s periods. The rf transmitters, which are capable 
of operating at up to 2.0 MW for 30 s at 10% duty over 6.0 to 20 
MHz, are to accommodate future MFTF-B upgrades. This paper 
discusses ICRH system requirements, approaches to meeting the re- 
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quirements, and predicted performance. Details of the different 
ICRH subsystems are presented in supporting papers. 


3087 Physics parameter space of tokamak ignition de- 
vices. Selcow, E.C.; Peng, Y.K.M.; Uckan, N.A.; Houlberg, 
W.A. (Fusion Engineering Design Center/Grumman Aero- 
space Corp.). 111-1114 of Proceedings of the 11th sym- 
ium on fusion engineering. Piscataway, NJ; IEEE Serv- 
ice Center (1986). (CONF-851102—). 
From 11. symposium on 
a - ogee =~ USA Lo Nov 1985). 
ibes the results of a study to explore the 
nina peed ned aan of tokamak ignition experiments. A new 
physics systems code has been developed to perform the study. 
This code performs a global plasma analysis using steady-state, two- 
fluid, energy-transport models. In this paper, the authors discuss the 
models used in the code and their application to the analysis of 
compact ignition experiments. 
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3088 Design aspects of low activation fusion ignition ex- 
periments. Cheng, E.T.; Creedon, R.L.; Hopkins, G.R.; 
Trester, P.W.; Wong, C. P. C.; Schultz, KR. (GA Technol- 
ogies Inc., P. O. Box 85608, San Diego, CA 92138). pp 1046- 
1049 of Proceedings of the 11th symposium on fusion engi- 
neering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, an USA (18 Nov 1985). 

Preliminary design studies have been done exploring (1) ma- 
terials selection, (2) shutdown biological dose rates, (3) mechanical 
design and (4) thermal design of a fusion ignition experiment made 
of low activation materials. From the results of these preliminary 
design studies it appears that an ignition experiment could be built 
of low activation materials, and that this design would allow hands- 
on access for maintenance. 


Design of deuterium and tritium pellet injector sys- 
on for Tokamak Fusion Test Reactor. Wysor, R.B.; 
Baylor, L.R.; Bryan, W.E.; Combs, S.K.; Fisher, P.W.; 
Lunsford, RV. Maxon, BS; Milora, S.L.; Webster, DJ: 


Schmidt, G.L. (Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN 37831). pp 755-758 of Proceedings of the 11th 
symposium on fusion engineering. Piscataway, NJ; IEEE 
Service Center (1986). (CONF-851 102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Three pellet injector designs developed by the Oak Ridge 
National Laboratory (ORNL) are planned for the Tokamak Fusion 
Test Reactor (TFTR) to reach the goal of a tritium pellet injector 
by 1988. These are the Repeating Pneumatic Injector (RPI), the 
Deuterium Pellet Injector (DPI) and the Tritium Pellet Injector 
(TPI). Each of the pellet injector designs have similar performance 
characteristics in that they deliver up to 4-mm-diam pellets at ve- 
locities up to 1500 m/s with a design goal to 2000 m/s. Similar 
techniques are utilized to freeze and extrude the pellet material. 
The injector systems incorporate three gun concepts which differ in 
the number of gun barrels and the method of forming and chamber- 
ing the pellets. The RPI, a single barrel repeating design, has been 
operational on TFTR since April 1985. Fabrication and assembly 
are essentially complete for DPI, and TPI is presently on hold after 
completing about 80% of the design. The TFTR pellet injector 
program is described, and each of the injector systems is described 
briefly. Design details are discussed in other papers at this symposi- 
um. 


3090 Tritium pellet injector design for Tokamak Fusion 
Test Reactor. Fisher, P.W.; Baylor, L.R.; Bryan, W.E.; 
Combs, S.K.; Easterly, C.E.; Lunsford, R.V.; Milora, S.L.; 
Schuresko, D.D.; White, J.A.; Williamson, D.H. (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN 37831). 
pp 759-762 of Proceedings of the 11th symposium on fusion 
engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF- 851102). Contract AC05-840R21400. 
From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 
A tritium pellet injector (TPI) system has been designed for 
the Tokamak Fusion Test Reactor (TFTR) Q = 1 phase of oper- 
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ation. The injector gun utilizes a radial design with eight independ- 
ent barrels and a common extruder to minimize tritium inventory. 
The injection line contains guide tubes with intermediate vacuum 
pumping stations and fast valves to minimize propellant leakage to 
the torus. The vacuum system is designed for tritium compatibility. 
The entire injector system is contained in a glove box for second- 
ary containment protection against tritium release. Failure modes 
and effects have been analyzed, and structural analysis has been 
performed for most intense predicted earthquake conditions. Details 
of the design and operation of this system are presented in this 
paper. 


3091 Deuterium Pellet Injector gun design. Lunsford, 
R.V.; Wysor, R.B.; Bryan, W.E.; Shipley, W.D.; Combs, 
S.K.; Foust, C.R.; "Milora, S.L. (Martin Marietta ietta Energy 
Systems, Inc., Oak Ridge, TN 37831). pp 763-765 of Pre 
ceedings of the 1th symposium on fusion engineering. Pis- 
cataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Deuterium Pellet Injector (DPI), an eight-pellet pneu- 
matic injector, is being designed and fabricated for the Tokamak 
Fusion Test Reactor (TFTR). It accelerates eight pellets, 4 by 4 
mm maximum, to greater than 1500 m/s. It utilizes a unique pellet- 
forming mechanism, a cooled pellet storage wheel, and improved 
propellant gas scavenging. 


3092 Status of the TFTR neutral beam 

Williams, M.D. (Plasma Physics Lab., Princeton Univ., P.O. 
Box 451, Princeton, NJ 08544). pp 771-780 of Proceedings 
of the 11th symposium on fusion engineering. Piscataway, 
NJ; IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The initial phase of neutral beam heating on the Tokamak 
Fusion Test Reactor (TFTR) has been completed utilizing the two 
beamlines first installed. Operation of six ion sources at up to 80 kV 
(average full energy component) and up to 6 MW of neutral power 
(all energies) has produced notable plasma heating results. The 
shutdown of TFTR operations from mid-April to August 1985 has 
provided the opportunity to install and commission the remaining 
two beamlines as well as to upgrade the existing power equipment 
for 120 kV operation. Ultimate neutral beam heating capability of 
27 MW on TFTR provide the energy necessary to demonstrate the 
feasibility of fusion breakeven. 


3093 Application of radio frequency energy to toka- 
maks. Martin, A.R.; Lawson, J.Q. (Princeton Univ., Plasma 
Physics Lab., P.O. Box 451, Princeton, NJ 08544). pp 817- 
820 of Proceedings of the 11th symposium on fusion engi- 
neering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Radio frequency (rf) energy has been proposed for heating 
plasmas to thermonuclear temperatures since the early days of theo- 
retical considerations and experiments. With construction at the 
Princeton Plasma Physics Laboratory (PPPL) of the Princeton 
Large Torus (PLT), and a major commitment to heating plasmas 
by means of ion cyclotron range of frequencies (ICRF) waves and 
lower hybrid (LH) waves, the theory has been shown to have prac- 
tical applicability. Some of the early problems in the implementa- 
tion of rf heating were due to the uniqueness of plasma as a load 
for the fixed-frequency, narrow-band, high power generators avail- 
able at that time. Major achievements of rf techniques on PLT 
have made it possible not only to provide supplementary plasma 
heating up to thermonuclear temperatures, but also to start up and 
drive plasma currents and thus make the tokamak a continuously 
operating device. A general outline of the frequencies, power 
levels, and other technical aspects of applying high power rf to a 
tokamak are discussed, including electron cyclotron resonance heat- 
ing (ECRH), the most recent method of rf excitation on PLT. 
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Design of mode-selective directional couplers for 
Hectroa Cyclotron Resonance Heating on the Mirror Fusion 
Test Facility. Poole, B.R.; Fong, C.G. (Lawrence Liver- 
more National Lab., P.O. Box 5511, L-634, Livermore, = 
a pp 1291- 1297 of Proceedings of the 11th sym 
fusion engineering. Piscataway, NJ; IEEE ioe 
Suner (1986). (CONF-851102—). Contract W-7405-ENG- 
48. 


From 11. symposium on problems in fusion re- 
search; Austin, USA (18 Nov 198 
the Binctica Poaceae or 9. Heating (ECRH) System 
will provide microwave energy at 28, 35, and 56 GHz to heat elec- 
trons in the thermal barrier and maximum potential regions in the 
end-plugs of the Mirror Fusion Test Facility (MFTF-B) tandem 
mirror machine. To design an effective quasi-optical antenna system 
for ECRH which will convert the TE/sub On/ output of overmod- 
ed circular waveguide to a linearly polarized collimated microwave 
beam requires an accurate determination of the modal content of 
microwave energy present in the overmoded circular waveguide. 
To determine the modal content in the waveguide system, mode- 
selective directional couplers have been designed and fabricated for 
the three ECRH operating frequencies. The directional couplers are 
designed to minimize mode conversions in the circular primary wa- 
veguide and to excite only the TE/sub 10/ mode in the overmoded 
rectangular secondary waveguide. Because of the configuration of 
the directional couplers, fabrication techniques for the attainment of 
extremely close tolerances and excellent surface finishes were de- 
veloped. Design and fabrication techniques, as well as experimental 
results, are presented. 


Thermal considerations of a Lower Hybrid Current 
Drive (LHCD) launcher for TFTR. Bowers, D.A. (McDon- 
nell Douglas Astronautics Co., St. Louis, MO 63166). pp 
1320-1323 of Proceedings of the 1ith symposium on fusion 
engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Thermal results are presented from a conceptual design 
study of a 5 MW Lower Hybrid Current Drive (LHCD) system for 
the Tokamak Fusion Test Reactor (TFTR). The launcher subsys- 
tem was required to couple approximately 5 MW of RF power at 2 
GHz for 10 to 20 seconds into an 85 cm minor radius TFTR 
plasma. Primary emphasis was given to determining heat loads and 
resulting thermal performance of a protective armor design which 
would cover the edge of the launcher mouth. Local heat fluxes 
were found to be in the 100 W/cm/sup 2/ to 375 W/cm/sup 2/ 
range during normal operation for the armor shape selected and for 
the launcher mouth (grill) radial positions required. Results of a 
one-dimensional finite difference thermal analysis show the transient 
response of the proposed armor concept. Temperatures at the ends 
of the waveguide septa could be maintained at acceptable levels 
with a small water coolant channel placed about 1 cm back from 
the tip. Copper septum walls away from the launcher grill would 
not require active cooling. Vacuum windows in the waveguides 
near the grill would require active cooling due to RF power losses 
in the ceramic materials and would have severe thermal stress prob- 
lems. 


3096 A predictive model for LHCD launcher design ap- 
plications. Driemeyer, D.E. (McDonnell Douglas Astronau- 
tics Co., P.O. Box 516, St. Louis, MO 63166). pp 1316-1319 
of Proceedings of the 11th symposium on fusion engineer 
rT aa NJ; IEEE Service Center (1986). (CONF- 
From 11. symposium on 
search; Austin, TX, USA (18 Nov en 
An important requirement of lower hybrid launchers is their 
need to be in close proximity to the plasma edge (only 6.4 cm for 
the present design) in order to effectively couple the RF power to 
the plasma. This exposes the launcher to high heat fluxes and ero- 
sion due to plasma bombardment, and it is important to understand 
how these effects are distributed over the surface of the launcher in 
order to develop a credible design. This paper discusses a predic- 
tive model which calculates heat loads and erosion rates on typical 
lower hybrid launching structures. Results are presented which il- 
lustrate the application of this model to the design of a Lower 
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Hybrid Current Drive (LHCD) system for the Tokamak Fusion 
Test Reactor (TFTR). 


3097 A test facility for the evaluation of microwave 
transmission components. Fong, C.G.; Poole, B.R.; 
R.A. (Lawrence Livermore National Lab., P.O. Box 5511, 
L-634, Livermore, CA 94550). pp 1298-1303 of 
of the 11th symposium on fusion engineering. Piscataway, 
NJ; IEEE Service Center (1986). (CONF-851102—). Con- 
tract W-7405-ENG-48. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov oo 

A Low Power Test Facility (LPTF) was developed to 
evaluate the performance of Electron Cyclotron Resonance Heat- 

ing (ECRH) microwave transmission for the Mirror 

Fusion Test Facility (MFTF-B). The facility generates 26 to 60 
GHz in modes of TE/sub 01/, TE/sub 02/ or TE/sub 03/ 
launched at power levels of 1/2 milliwatt. The propagation of the 
RF as it radiates from either transmitting or secondary 
microwave transmission components is recorded by a discriminat- 
ing crystal detector mechanically manipulated at constant radius in 
spherical coordinates. This facility is used to test, calibrate, and 
verify the design of overmoded, circular waveguide components, 
quasi-optical reflecting elements before high power use. Results to 
date consist of design verification and calibration of all ECRH 
MFTF-B Waveguide components with great success. Work 
planned will consist of the testing of holographic microwave de- 
vices for quasi-optical transmission systems. System design and re- 
sults are presented. 


3098 TFTR Neutral Beam Ton Source Fault Detector. 
Marsala, R.J. (Plasma Physics Lab., Princeton Univ., P.O. 
Box 451, Princeton, NJ 08644). 4). PP 1395-1398 of Proceedings 
of the 11th symposium on fusi Y (CONFA51 i Piscataway, 
NJ; IEEE Service Center (1986). (CO: -851102—). 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A Neutral Beam Fault detector (NBFD) has been designed 
and built to protect each of the twelve neutral beam ion sources on 
the Tokamak Fusion Test Reactor (TFTR). The NBFD detects 
source operating parameters whose improper magnitude could 
cause source damage and takes action to prevent that damage from 

ing. Each NBFD consists of eleven modules including a 
module for each of the ten fault channels and a control/self test 
module. In general the NBFD receives source parameter signals te- 
lemetered from the Neutral Beam Optical Links and processes these 
signals to provide an inhibit to the Modulator-Regulator (Mod-Reg) 
and an Arc Divert if any of the parameters are out of the preas- 
signed limits for a preprogrammed interval. Because it is desirable 
to ignore transient out-of-limit conditions which may occur at turn- 
on, a presettable initial delay inhibits the NBFD from causing a 
fault during initial turn-on. The delay is settable from front panel 
thumbwheel switches. A second presettable delay allows transient 
out-of-limit events to occur if the duration of the event is less than 
the preset persistent delay. 


3099 Computer control and data acquisition system for 
eee ae oe on te 
Heating System — D.L.; Thomas, R.A. 
eae Sy AS 

oO re) sym: 
sium on fusion ‘jee engineering. Piscataway, NJ; IEEE Service Tonvies 
Center (1986). (CONF-851102—). 

From 11. symposium on engi problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Lawrence Livermore National Laboratory (LLNL) 
large Mirror Fusion Test Facility (MFTF-B) will employ an Ion 
Cyclotron Resonant Heating (ICRH) system for plasma startup. As 
the MFTF-B Industrial Participant, TRW has responsibility for the 
ICRH system, including development of the data acquisition and 
control system. During plasma operations, the system will be run 
from the MFTF-B Supervisory Control and Diagnostic System 
(SCDS). For subsystem development and checkout at TRW, and 
for verification and acceptance testing at LLNL, the system will be 
run from a stand-alone system desi to simulate the 
functions of SCDS. The "SCDS Simulator” was developed origi- 








nally for the MFTF-B ECRH System; descriptions of the hardware 
and software are updated in this paper. The computer control and 
data acquisition functions implemented for ICRH are described, in- 
cluding development status, and test schedule at TRW and LLNL. 


3100 Ion Cyclotron Resonant Heating 2 X 170° loop an- 
tenna for the Tandem Mirror Experiment-Upgrade. 
Brooksby, C.A.; Ferguson, S.W.; Molvik, A.W.; Barter, J. 
(Lawrence Livermore National’ Lab., P.O. 5511, L540, 
Livermore, CA 94550). Bp 1364-1368 of Proceedings of 
11th symposium on 586). CONES Piscataway, Ni; 
IEEE Service Center 1980) 51102—). Contract 
W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, USA (18 Nov 198 

pet he ony ponte design and improvements 

enituin cas des oo ae er ee ee 
heating (ICRH) antennas that are located in the center cell region 
of the Tandem Mirror Experiment-Upgrade (TMX-U). A computer 
code (JASON) was used to design getter-shielded antenna supports 
that will hold off very high voltages (83 kV, DC) over a small in- 
sulator distance (2.25 inches) in a vacuum of 10/sup -5/ Torr. The 
authors also added corona shields on the ceramic-to-metal joints of 
the matching network capacitors. The system now operates reliably 
with peak radio frequency (RF) voltages of 40 kV at 2-to-4- MHz 
frequency and power levels up to 200 kW. The authors have just 
installed a new loop antenna in the east part of the central cell 
where the slot antenna was located. This antenna uses two of the 
slot’s internal coax lines and the external matching network. The 
feedthroughs designed by Lawrence Livermore National Laborato- 
ry (LLNL) were replaced with two high-voltage RF feedthroughs 
designed by Oak Ridge National Laboratory (ORNL). 


3101 Ion Cyclotron Resonant Heating slot antenna for 
the Tandem Mirror Experiment-U (Lawrence Liver- 


perade. 
more National Lab., P.O. Box 808, L-540, Livermore, — 


og pp 1359-1363 of Proceedings of the 11th sym: 
fusion Piscataway, NJ; 
Cente (1986). (CONE 851102) Contract W-7405-ENG- 


From 11. symposium on problems in fusion re- 


ah Sate, wig Lact oe 
; lov ; 
ion Cyclotron testing (ICRH) slot antenna 
ban tens pit of a ian a Riotomnipiins heel spe in. in 


central cell region of the Tandem Mirror Experiment-Upgrade 
(TMX-U). This paper presents the mechanical design and arrange- 
ment of the antenna, coax feed lines, feedthroughs, and matching 
network for the slot antenna. This antenna is a slotted, hollow tube 
that completely surrounds and conforms to the plasma shape in the 
east end of the central cell region. The shell is made of copper 
sheet with 1-inch-diameter copper tubing leads. The three feed lines 
are coax pipe with 3-inch inner and 5-inch outer conductors. The 
three feedthroughs are a triaxial design for high radio frequency 
(RF) voltages and currents of 30 kV and 700 amps peak, respec- 
tively. The capacitor matching network is external to the vacuum 
chamber. It consists of two remotely controllable capacitors, vari- 
able from less than 100 to 1800 pF, and six 1000-pF fixed capacitors 
that can also be remotely switched into and out of the circuit. The 
antenna has been operated to power levels in excess of 300 kW. 


Ion Cyclotron Resonant Heating (ICRH) system 
used on the Tandem Mirror Experiment-Upgrade (TMX-U). 
Fer S.W.; Maxwell, T.M.; Antelman, D.R.; Scofield, 
D.W.; Brooksby, C.A.; Karsner, P.G.; Molvik, AW. Cum- 
mins, W.F.; F Ss Poulsen, P. (Lawrence Livermore 
National Lab., P.O. Box 808, L-540, Livermore, CA 94550). 

1354-1358 of Proceedings of the 11th symposium on 
ion engineering. Piscataway, NJ; IEEE Service Center 
(1986). (CONF-851102—). Contract W-7405-ENG-48. 
From 11. jum on problems in fusion re- 
<a Austin, TX, USA (18 Nov 1985). 

ion Cyclotron Resonant Heating (ICRH) is part of the 
POI Be cesta angle A yon el gota 
quency (RF) energy is injected into the TMX-U plasma at a fre- 
quency near the fundamental ion resonance (2 to 5 MHz). The RF 
fields impart high velocities to the ions in a direction perpendicular 
to the TMX-U magnetic field. Particle collision then converts this 
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perpendicular heating to uniform plasma heating. This paper de- 
scribes the various aspects of the ICRH system. The ICRH system 
has been configured for computer control of the transmitters, and 
data acquisition system. The entire system is capable of being oper- 
ated by a single operator. 


3103 The Oak Ridge RF Test Facility. Gardner, W.L.; 
Hoffman, D.J.; McCurdy, H.C.; McManamy, T.J.; Moeller, 
J.A.; Ryan, P.M. (Oak Ridge National Lab., P.O. Box Y, 
Oak Ridge, TN 37831). pp 1328-1331 of Proceedings of the 
llth symposium on fusion engineering. way, NJ; 
IEEE Service Center (1986). (CONF-851102—). Contract 
AC05-840R21400. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov ——" 

The RF Test Facility (RFTF) of Oak Ridge National Labo- 
ratory (ORNL) provides a national facility for the testing and eval- 
uation of steady-state, high-power (~ 1.0 MW) ion cyclotron reso- 
nance heating (ICRH) systems and components. The facility con- 
sists of a vacuum vessel and two fully tested superconducting de- 
velopment magnets from the ELMO Bumpy Torus Proof-of-Princi 
ple (EBT-P) program. These are arranged as a simple mirror with a 
mirror ratio of 4.8. The axial centerline distance between magnet 
throat centers is 112 cm. The vacuum vessel cavity has a large port 
(74 by 163 cm) and a test volume adequate for testing prototypic 
launchers for Doublet III-D (DIII-D), Tore Supra, and the Toka- 
mak Fusion Test Reactor (TFTR). Attached to the internal vessel 
walls are water-cooled panels for removing the injected rf power. 
The magnets are capable of generating a steady-state field of ~3 T 
on axis in the magnet throats. Steady-state plasmas are generated in 
the facility by cyclotron resonance breakdown using a dedicated 
200-kW, 28-GHz Available rf sources cover a frequency 
range of 2 to 200 MHz at 1.5 kW and 3 to 18 MHz at 200 kW, with 
several sources at intermediate parameters. Available in July 1986 
will be a > 1.0-MW, cw source spanning 40 to 80 MHz. 


3104 High accuracy cryogenic measuring 
system. Lawson, J.E. (Plasma Physics Lab., Princeton 
Univ., P.O. Box 451, Princeton, NJ 08544). pp 1399-1400 of 
Proceedings of the 11th symposium on fusion engineering. 
10) NJ; IEEE Service Center (1986). (CONF- 

From i1. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

When cryogenic panels are used for vacuum pumping it is 
necessary to measure the panel temperature with high resolution at 
very low temperatures. An electronics package has been developed 
at the Princeton Plasma Physics Laboratory (PPPL) that when 
used with a Carbon Glass Resistor (CGR) provides temperature 
measurement over the range of 3.5°K to 300°K with resolution. 
This paper describes the design and operation of this system on the 
neutral beam injectors of the Tokamak Fusion Test Reactor 
(TFTR). Particular emphasis is given to the unique features of the 
system, some of which include an automatic system to operate the 
CGR at currents consistent with the temperature being monitored, 
a method of driving the CGR with an accurate 100 Hz current, and 
the calibration procedure that requires only one adjustment rather 
than the three adjustments required by previous systems. 


3105 X-ray laser development experiments at PPPL. 
te 85 Skinner, C.H.; Keane, C.; Milchberg, H.; 
Meixler, L.; Nam, C.H.; Valeo, E.; Voorhees, D. (Plasma 
Physics Lab., Princeton Univ., P.O. Box 451, Princeton, wc 
08544). pp 710-776 of Proceedings of the 11th sym: 
on fusion engineering. Piscataway, NJ; IEEE ies 
Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
“as Austin, TX, USA (18 Nov 1985). 

An enhancement of ~ 100 of stimulated emission over spon- 
taneous emission of the CVI 182 A line (one-pass gain ~ 6.5) was 
measured in a recombining, magnetically-confined plasma column 
by two independent techniques using intensity calibrated XUV 
monochromators. Additional confirmation that the enhancement 
was due to stimulated emission has been obtained with a soft X-ray 
mirror. With a 12% measured effective reflectivity of the mirror, a 
120% increase in intensity of the CVI 182 A line in the axial direc- 
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tion was observed. Plasma conditions were modeled by computer 
calculations. Experiments were also conducted using thick carbon 
fiber targets. For a 4.7mm long fiber, coated with a thin layer of 
aluminum (for faster radiation cooling), an enhancement of ~ 6 
(gain/length ~ 6 cm/sup -1/) was measured for the CVI 182 A 
line without the magnetic field present. The possibilities of develop- 
ing a laser at wavelengths significantly below 100 A are under in- 
tensive study. 


3106 Protection of the first granules layer in the CAS- 
CADE reactor. Kislev, H. (Nuclear Engineering Program, 
Univ. of Illinois at Urbana-Champaign, 103 S. Goodwin 
Avenue, Urbana, IL 61801). pp 1086-1089 of Proceedings of 
the 11th symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

One of the persistent problems in the CASCADE ICF reac- 
tor concept is the breakup of the first granules layer due to the 
non-penetrating radiation from the burning pellet. A unique protec- 
tion scheme is proposed based on liquid metal wetting of the gran- 
ule inventory. The resultant reduction of the thermal stresses is cal- 
culated using the ABAQUS finite element code. The results indi- 
cate that a 50-100 p coating of 90°/w Li-10°/w Pb is sufficient to 
employ Li/sub 2/O as the only material in the blanket without 
fracturing. The advantages of this scheme are discussed in relation 
to the reactor operation and safety. 


3107 Cost/performance analysis of an induction linac 
driver system for inertial fusion. Hovingh, J.; Brady, V.O.; 
Faltens, A.; Hoyer, E.H.; Lee, E.P. (Univ. of California, 
Lawrence Livermore National Lab., P.O. Box 808, L-480, 
Livermore, CA 94550). pp 975-978 of Proceedings of the 
11th symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). Contract 
AC03-76SF00098. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A linear induction accelerator that produces a beam of ener- 
getic (~ 10 GeV) heavy (A = 200) ions is a prime candidate as a 
driver for inertial fusion. Continuing developments is amorphous 
iron for use in accelerating modules represent a potentially large re- 
duction in the driver cost and an increase in the driver efficiency. 
Additional insulator developments may also represent a potentially 
large reduction in the driver cost. The efficiency and cost of the 
induction linac system is discussed as a function of output energy 
and pulse repetition frequency for several beam charge states, num- 
bers of beams and beam particle species. Accelerating modules and 
transport modules are described. Large cost leverage items are 
identified as a guide to future research activities and technology of 
development that can yield further substantial reductions in the ac- 
celerator system cost and improvement in the accelerator system ef- 
ficiency. 


3108 KrF lasers as inertial fusion drivers. Harris, D.B.; 
Berggren, R.R.; Kurnit, N.A.; Lowenthal, D.D.; Berger, 
R.G,; Eggleston, J.M.; Ewing, 33.; Kushner, MJ. (Los 
Alamos National Lab., P.O. Box 1663, Los Alamos, NM 
87454 (505) 667-0852). pp 979-983 of Proceedings of the 
llth symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF- -851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A new type of KrF laser system has been proposed that has 
a significantly higher efficiency than pure angular multiplexed KrF 
lasers. This system uses electron-beam-sustained discharge lasers to 
pump a high gain Raman amplifier. The discharge lasers can oper- 
ate at a higher efficiency than e-beam pumped lasers, and the for- 
ward Raman scattering process has both a high gain and high quan- 
tum efficiency using the rotational transition. The Raman system 
cost and performance has been examined and compared to the pure 
angular multiplexed system. The discharge-Raman system has a 
higher efficiency (12% vs 9%) and a higher cost ($140/joule vs 
$100/joule). For an ICF power plant driver, the higher efficiency 
offsets the higher cost, making the discharge-Raman system appear 
to be an attractive alternative to the pure angular multiplexed 
system. 













3109 Preliminary performance and ICF target experi- 
ments with Nova. Drake, R.P. (Lawrence Livermore Na- 
tional Lab., Univ. of California, P.O. Box 5508, L-493, 
Livermore, CA 94550). pp 988-990 of Proceedings of the 
llth symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). Contract 
W-7405-ENG-48. 

' From 11. symposium on engineering problems in fusion re- 
eae Austin, TX, USA (18 Nov 1985). 

In December, 1984, the Nova facility fired all ten laser arms, 
converted the output 1.05 micron energy to 0.35 micron light, and 
focused the 0.35 micron light through a 4 mm pinhole in the ten- 
beam target chamber. Since that time, a two-beam target chamber 
has been added, the performance of the laser has been evaluated 
and target experiments have been prepared for. This paper summa- 
rizes the performance of Nova and describes the progress toward 
and plans for target experiments. 


3110 Lifetime analysis of the TDF reaction chamber. 
Engelstad, R.L.; Lovell, E.G. (Fusion Technology Institute, 
1500 Johnson Drive, Univ. of Wisconsin-Madison, Madison, 
WI 53706-1687). pp 941-944 of Proceedings of my 11th sym- 

ium on fusion engineering. Piscataway, NJ; IEEE Serv- 
ice Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Lifetime considerations for the reaction chamber of the SNL 
light ion fusion target development facility include mechanical fa- 
tigue analysis because of shock pressures generated in the chamber 
gas after each target ignition. The oscillatory response of the struc- 
tural wall from the repetitive dynamic overpressure is identified, in- 
cluding the effects of damping. Fatigue lifetime calculations have 
been done in accordance with ASME guidelines utilizing cumula- 
tive damage criteria. It is shown that the primary design goal of 
15,000 shots at a yield of 200 MJ can be met with aluminum or 
steel chambers having radii from 1.5 to 3 m with practical wall 
thicknesses. 


3111 Preconceptual design of the light ion beam fusion 
target development facility. Moses, G.A.; Peterson, R.R.; 
Engelstad, R.L.; Henderson, D.L.; Kulcinski, G.L.; Lovell, 
E.G.; Sviatoslavsky, I.N.; Watrous, J.J.; Olson, R.E.; Cook, 
D.L. (Fusion Technology Institute, 1500 Johnson Drive, 
Univ. of Wisconsin-Madison, Madison, WI 53706-1687). pp 
971-974 of Proceedings of the 11th symposium on fusion en- 
gineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The light ion fusion target development facility (TDF) is to 
be built in the 1990's, following the successful operation of PBFA- 
II. While PBFA-II is a pulsed power driver system that is expected 
to drive ICF targets to breakeven conditions, the target develop- 
ment facility driver is large enough to ignite high yield targets. The 
TDF is the first light ion facility that must be designed to with- 
stand the environment created by high yield targets. A target 
chamber with a fatigue lifetime of 15,000 shots at 200 MJ and 200 
additional shots at 800 MJ using conservative ASME guidelines has 
been designed. Alternative design features to reduce the induced ra- 
dioactivity in the chamber are discussed. 


3112 Nonfuel O&M costs for laser and heavy-ion fusion 
power plants. Pendergrass, J.H. (Los Alamos National Lab., 
Los Alamos, NM 87545). pp 746 of Proceedings of the 1th 
symposium on fusion engineering. Piscataway, NJ; IEEE 
Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Very simple nonfuel operating and maintenance (O&M) cost 
models have been used in many inertial confinement fusion (ICF) 
commercial applications studies. Often, ICF O&M costs have been 
accounted for by adding a small fraction of plant initial capital cost 
to other annual power production costs. Lack of definition of ICF 
technology and/or perceptions that O&M costs would be small rel- 
ative to capital-related costs are some reasons for such simple treat- 
ments. This approach does not permit rational treatment of poten- 





tially significant differences in O&M costs for ICF plants with dif- 
ferent driver, reactor, target, etc., technologies or rational compari- 
sons with conventional technologies. Improved understanding of 
ICF makes more accurate estimates for some O&M costs appear 
feasible. More detailed O&M cost models, even if of modest accura- 
cy in some areas, are useful for comparisons. 


Critical system issues for an HIF reactor. Wa- 

» L.M.; yd D.S.; Billman, K.W.; Saylor, 

- Mi glas Astronautics Co., PO "Box 516, 

St. Louis, MO 63166). pp 1094-1097 of Proceedings of the 

11th symposium on fusion engineerin, ri Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 

ssn Austin, TX, USA (18 —_ 1985). 

A systems integration and assessment study is being per- 
formed by McDonnell Douglas dameeientinn Company (MDAC) 
assisted by Titan Systems, Inc under the auspices of the Electric 
Power Research Institute (EPRI). This study supports the coopera- 
tive efforts of LANL, LBNL, LLNL, SLAC and U of WI in an 
assessment of Heavy Ion Fusion as an attractive fusion power plant. 
In particular, the EPRI project is evaluating the efficiency of an 
induction linear accelerator as an HIF driver. Contributing efforts 
by the laboratories are being integrated into a consistent assessment 
of several major power plant elements including the reactor cavity, 
driver, beam transport, rege target manufacture and balance of 
plant. This paper discusses the assessment methodology and the 
modeling of the major reactor systems. Insight into critical issues 
has been obtained and is discussed. 


3114 A comparison of plasma limiter material perform- 
ance with material selection methods. Sevier, D.L.; Trester, 
P.W. (GA DP 916919 ¢ Inc., P.O. Box 85608, San Diego, 
CA 92138). PP 916-919 of Proceedings of the 11th symposi- 
um on Piscataway, NJ; IEEE Service 


on engineering. 
Center (1986). (CONF-851102—). 


From 11. symposium on 

search; Austin, TX, USA (18 Nov oon 

Limiters used in the Doublet IIA and Doublet III tokamaks 
have been constructed from a variety of different materials. The 
operating performance of these limiters is reviewed and contrasted 
with predictions from figures of merit, tests, and stress analyses. 
Limiter materials reviewed include tungsten, molybdenum, tanta- 
lum-10 tungsten, Inconel X-750, titanium carbide-coated graphite, 
and a carbon plus silicon carbide alloy coated on graphite. The 
plasma-induced degradation of the materials is reviewed. Examples 
include: (1) localized melting and/or recrystallization from high 
energy depositions and subsequent fracture; and (2) alloying from 
implanted foreign species carried by the plasma boundary, resulting 
in reduced melting temperatures or intergranular cracking. The im- 
portance of incorporating findings from tokamak operating experi- 
ence in material selection is emphasized. 


ig problems in fusion re- 


3115 Design and construction of the ite vacuum 
vessel for Multipinch. Curwen, B. (GA Technologies Inc., 
P.O. Box 85608, San Diego, CA 92138). pp 1171- T1173 of 
Proceedings of the 11th symposium on fusion engineering. 
no) NJ; IEEE Service Center (1986). (CONF- 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Multipinch experimental machine is a reversed field 
pinch with two lobe hourglass configured cross-section 475 mm 
high, 192.5 mm maximum lobe width and 525 mm major radius. A 
confinement test experimental device has been assembled and phys- 
ics testing was initiated in early 1984. This unique geometry pre- 
sented several challenges to engineering and fabrication of the 
vacuum vessel. Several design approaches were considered, and 
this paper presents the design and analysis of the chosen concept. 


3116 Eddy current analysis in multiply connected shells 
-— a circuit network model. Tillack, M.S. (Mechanical, 
, and Nuclear eering Dept., Univ. of Cali- 
fornis pp 1056-1059 of Proceedings augret the 11th symposium 
on fusion engineering. Piscataway, NJ; IEEE Service 
Center (1986). (CONF-851102—). 
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From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Use of the circuit network method is described for the solu- 
tion of induced eddy currents in connected shell geometries. Accu- 
racy is enhanced without a large number of elements by using im- 
proved discretization and reconstruction techniques in cases for 
which the structure geometry is relatively simple. 


3117 Design and fabrication of the vacuum vessel for 
the advanced toroidal facility. oe K.K.; Frey, G.N. 
(Martin Marietta Energy Systems, In Oak Ridge, 
37831). pp 949-951 of Weesasinas of ya 11th sym 

on fusion engineering. Piscataway, NJ; IEEE 

Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The vacuum vessel for the Advanced Toroidal Facility 
(ATF) is a heavily contoured and very complex formed vessel that 
is specifically designed to allow for maximum plasma volume in a 
pure stellarator arrangement. The design of the facility incorporates 
an internal vessel that is closely fitted to the two helical field coils 
following the winding law © = 1/6phi. Metallic seals have been 
incorporated throughout the system to minimize impurities. The 
vessel has been fabricated utilizing a comprehensive set of tooling 
fixtures specifically designed for the task of forming 6-mm stainless 
steel plate to the complex shape. Computer programs were used to 
develop a series of ribs that essentially form an internal mold of the 
vessel. Plates were press-formed with multiple compound curves, 
fitted to the fixture, and joined with full-penetration welds. 


3118 Thermal analysis of PLT’s rotatable graphite limit- 
er. Ritter, R.; Budny, B.; Cohen, S.; Pettibone, A. (Prince- 
ton Univ., Plasma Physics Lab., P.O. Box 451, Princeton, 
NJ 08544). pp 967-970 of Proceedings of the 11th symposi- 
um on fusion engineering. Piscataway, NJ; IEEE Service 
Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Temperature contour maps generated by a thermal model of 
the Princeton Large Torus (PLT) rotatable graphite limiter have 
compared well to data taken by an infrared (IR) camera. The tem- 
perature contours are produced by a three-dimensional finite differ- 
ence thermal model developed to determine the energy disposition 
during ohmic ion cyclotron range of frequencies (ICRF), lower 
hybrid current drive (LHCD), and disruptive discharges. There are 
approximately 1,000 nodes in the model with a minimum spacing of 
.5 cm, and a time step of 10 ms in order to have the response neces- 
sary to handle the large heat loads. The rotatable limiter is made of 
ATI graphite and has a uniquely contoured front face to accommo- 
date the different scrape-off lengths of runaway electrons, energetic 
ions, and bulk plasma. The limiter was designed to rotate one revo- 
lution per discharge to better handle the expected maximum heat 
load at the plasma edge of 10/sup 5/ W/cm/sup 2/ for durations of 
200 ms. 


3119 Assessment of helium-cooled high heat flux remov- 
al, Wong, C.P.C. (GA Technologies Inc., San Diego, oo 
92138). pp 902-905 of Proceedings of the 11th sym 

on fusion engineering. Piscataway, NJ; IEEE ee 
Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

As a coolant for high heat flux devices, helium has the ad- 
vantage of being chemically and neutronically inert, and nonreac- 
tive to magnetic and electric fields. Tritium can be recovered from 
it with relative ease. Helium's disadvantages relate primarily to its 
low volumetric heat capacity, which can result in large temperature 
differentials and high pumping powers. An assessment of helium- 
cooling for high heat flux removal applications was performed as 
part of the DOE/OFE High Heat Flux Component program. The 
results showed that with suitable choice of materials and design 
configuration, high pressure and high velocity helium cooling of up 
to a 20 MW/m/sup 2/ surface heat flux can be achieved with ac- 
ceptable pressure drop, pumping power, and material temperatures. 
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3120 TFTR Bumper Limiter and Protective Plate (BL/ 
PP) graphite tile computer aided design and manufacture 
(CAD/CAM). Curtis, C.T. (McDonnell Douglas Astronau- 
tics Co., P.O. Box 516, St. Louis, MO 63166). pp 913-915 of 
Proceedings of the 11th symposium on fusion engineering. 
Piscataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Bumper Limiter/Protective Plate (BL/PP) project was 
part of McDonnell Douglas Astronautics Company’s (MDAC’s) di- 
versification effort into Fusion Energy. MDAC planned to layout 
and fabricate protective liners for the inside walls of the Tokamak 
Fusion Test Reactor (TFTR). The conceptual design was given: 
water-cooled Inconel backing plates covered with high purity 
graphite tiles. This paper describes how the computer was used to 
design, fabricate, and inspect the liners and, in particular, the tiles. 


3121 A large-area pump limiter concept. Downing, J.N. 
Jr. (P.O. Box 1663, MS-F648, Los Alamos National ‘Lab., 
Los Alamos, NM 87545). pp 924-927 of Proceedings of the 
1lth symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF- 851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The proposed pump limiter removes edge-plasma particles 
through a uniformly distributed system of slots or channels perfo- 
rating the first-wall armor. This type pump limiter is effective over 
a wide range of plasma conditions and is equally effective for short 
and long density e-folding lengths. The small size and uniform dis- 
tribution of the pumping channels mitigates the leading-edge prob- 
lems of most conventional pump limiter designs. 


3122 Design of thermal insulation blankets and heater 

jackets for the DITI-D vacuum vessel and ports. Heiberger, 

M.; Baxi, C.B.; Evanko, R.G. (GA Technologies Inc., P.O. 

Box 85608, San Diego, CA 92138). pp 895-897 of Proceed- 

ings of the 11th symposium on fusion engineering. Pis- 

e110”) NJ; TEEE Service Center (1986). (CONF- 
02—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper discusses thermal insulation blankets and heater 
jackets that have been designed to cover the vacuum vessel and 
ports of the DIII-D tokamak. This system serves several purposes: 
1. Protects the epoxy in the poloidal field coils and other tempera- 
ture sensitive equipment surrounding the vessel from excessive tem- 
peratures caused by heat transfer from the vessel during vacuum 
bakeout. 2. Permits high bakeout temperatures to be obtained on 
the vessel and ports during baking. 3. Protects inaccessible electri- 
cal coils from water damage should a cooling water leak occur in 
the vessel coolant channels. 


3123 Titanium sublimation pumping systems and per- 
formances on the Tandem Mirror Lees teens 
(TMX-U). Pico, R.E. (Lawrence Livermore National Lab., 
P.O. Box 808, L-532, Livermore, CA 94550). pp 852-855 of 
Proceedings of the ilth symposium on fusion engineering. 
irri NJ; IEEE Service Center (1986). (CONF- 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper presents a brief history of the TMX-U Titanium 
Sublimation Pumping process (gettering). Titanium sublimation 
pumps offer an economical means of pumping chemically active 
gases (especially hydrogen) at high speeds, and serves as additional 
pumps, along with liquid nitrogen-cooled panels, to provide pump- 
ing during each physics experiment. Because of the size of the 
system, a complex computer program was written which is run- 
time compiled, and then run by the computer. With the multi-task- 
ing capability of the computer, five programs are used in operation 
and run simultaneously. All getter wire history, deposition, and 
system notes are stored on the external disc drive. The progress 
and performance in the four years the system has been used, two 
year manually controlled, and two computer controlled with be 
covered. Emphasis on the computer control system and its by-prod- 










ucts, which enhance the operation of the TMX-U, will be the sub- 
ject of this paper. 


3124 Design and analysis of the DIII-D vacuum vessel. 
Gallix, R.; Baxi, C.B.; Hoffmann, E.H.; Lightner, S.; Miller, 
J.E. (GA Technologies Inc., P.O. Box 85608, San Diego, 
CA 92138). pp 842-847 of Proceedings of the 11th symposi- 
um on fusion engineering. Piscataway, NJ; IEEE Service 
Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A key component in the recent modification by GA Tech- 
nologies (GA) of its Doublet III tokamak to its current DIII-D 
configuration is the new dee-shaped vacuum vessel. The vessel is a 
single Inconel 625 weldment with 25-38 mm thick walls, mostly of 
sandwich construction with corrugated core. The vessel has 195 
welded-on ports which provide access for pumping, plasma heating, 
diagnostics, limiter actuators, and maintenance. The ports are 
single-walled weldments of about 45 different sizes and shapes. The 
vessel is thermally insulated and capable of being baked out at 
400°C by 60 Hz induction heating combined with circulating 1 kg/ 
s of hot air through the vessel wall corrugations and through 
brazed tubes and welded channels on the outside of the ports. 
During plasma operation, the average heat flux to the vessel walls 
is 25 W/cm/sup 2/ and cooling is achieved by running water 
through the air passages. The structural analysis evaluates the ef- 
fects of mechanical loads (e.g., dead weight, seismic loads, vacuum, 
air and water pressure); magnetic loads induced by coil faults and 5 
MA plasma disruptions; and thermal loads due to bakeout and 
plasma shots. The resulting stresses are combined and checked 
against allowables based on ASME B&PV code criteria. 


3125 Assessment of neutron requirements and potential 
sources for fusion development. Zuckerman, D.S.; Davis, 
J.W.; Miley, G.H.; Choi, C.K.; Puigh, R.J. (McDonnell 
Douglas Astronautics Co., P.O. Box 516, St. Louis, MO 
63166). pp 738-741 of Proceedings of the 11th symposium 
on fusion engineering. Piscataway, NJ; IEEE Service 
Center (1986). (CONF-851102—). 

From 11. symposium on engi problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A recent study was conducted to determine the irradiation 
testing requirements for the development of fusion and the neutron 
sources which would be required for this testing. This project is the 
first step toward bridging the gap between the materials testing 
program and the operation of a Fusion Engineering Research Facil- 
ity, which would evaluate the response of complex components and 
structures to the fusion environment. The study consisted of four 
tasks: (1) identification of appropriate materials and potential com- 
ponent failure modes; (2) determination of material testing require- 
ments; (3) cataloguing of existing and potential neutron sources; and 
(4) definition of interactive effects and several subscale interactive 
effects tests. The study was restricted in scope to examination of 
first wall, breeder and blanket structural components. 


3126 Cryopumping for fusion power applications. Sedg- 
ley, D.W.; Batzer, T.H.; Call, W.R. (Grumman Aerospace 
Corp., Bethpage, NY 11714). pp 958-962 of Proceedings of 
the 11th symposium on fusion engineering. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Programs are described which were undertaken to show the 
capability of pumping continuously at high speed the outflow of 
deuterium and helium from fusion reactors. A cryopump system 
was developed, fabricated and tested to demonstrate continuous 
deuterium pumping and to show the ease with which a cryopump 
can be regenerated automatically. A continuous duty cryopump 
system for fusion reactor application which maintains low gas in- 
ventory (most importantly tritium) can be projected from the test 
results. A development program for optimizing charcoal sorbents 
for cryopumping helium was undertaken in parallel. Systems com- 
prising a preferred combination of charcoal sorbent and methods of 
charcoal attachment to the cryogenic substrate were produced. The 
attachment method had to be compatible with the fusion environ- 
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ment. A study, described here, valuated the effect of vacuum 
system contamination on helium pumping performance. 


3127 Utilizing explosive forming to manufacture a resis- 
tive vacuum torus for the S-1 Spheromak flux core. Agricola, 
K.R.; Gettelfinger, G.; Heitzenroeder, P.J. (Explosive Fab- 
ricators, Inc., 301 Courtesy Rd., Louisville, CO 80027). pp 
956-957 of Proceedings of the 11th symposium on fusion en- 
g. Piscataway, NJ; IEEE Service Center (1986). 
CONF 451 102—). 
From 11. symposium on problems in fusion re- 
search; Austin, USA (18 Nov 198 
tthe key componcat of the Ne eal 
torus of 2 meters major diameter pr 38.8 centimeters minor diame- 
ter centrally located in the S-1 vacuum vessel. The flux core con- 
tains capacitor bank-powered poloidal field and toroidal field wind- 
ings and a generator-powered equilibrium field winding, and is en- 
closed in a resistive torus to maintain high vacuum purity while 
permitting the magnetic fields to penetrate. The original torus was 
spun from 2.2 mm Inconel 601 and then chemically milled to 
reduce the wall thickness to nominally 0.25 mm everywhere but at 
the weld closure regions where the full thickness remained. Large 
variations in grain size and torus wall thickness due to the creation 
of “spinning grooves” made chemical milling difficult. Thus, nu- 
merous flaws induced in the torus wall during chemical milling and 
large grain size resulted in unacceptably short fatigue life. To miti- 
gate problems created by the manufacturing method, an alternative 
method was sought to produce a more uniform and metallurgically 
optimum torus. The method selected was explosion forming. The 
factors that led to that choice and the details of manufacture are 
described in this paper. 


3128 Design of vacuum vessel heating system for DIII- 
D. Baxi, C.B.; Anderson, P.M.; Brislin, R.J.; Gootgeld, 
A.M.; Luxon, J.L.; Smith, P.D. (GA Technologies Inc., 
P.O. Box 85608, San Diego, CA 92138). pp 952-955, of Pro- 
ceedings of the 11th symposium on fusion engineering. Pis- 
cataway, NJ; IEEE ice Center (1986). (CONF- 
851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The DIII-D tokamak is a major upgrade of the Doublet III 
tokamak. The DIII-D vessel will be baked out at about 400°C to 
prepare vessel for plasma operation. This is primarily achieved by 
heating of the vessel using 60 Hz current induced in the walls of 
the vessel. However, due to unequal electrical resistance of the 
inner and outer walls of the vessel, the amount of energy per unit 
area between inner and outer walls differs by a factor of 6. This 
can lead to an undesirable temperature distribution and thermal 
stresses. Thermal redistribution is accomplished by air circulating 
poloidally through the channels in the vessel walls. The air system 
consists of a pair of compressors with a flow rate of about 1.2 kg/ 
sec, a heat exchanger, and a trim heater. The air system also re- 
duces the heat-up and cool-down time of the DIII-D vessel. In ad- 
dition to the vessel walls, the hot air also circulates through tubes 
brazed to some of the port walls and helps maintain them at ba- 
keout temperatures. A few ports do not have tubes attached to 
them. These ports are heated by electrically heated blankets. The 
energy loss from the vessel and the ports is minimized by a nominal 
1.9 cm thick Kaowool trademark insulation blanket. A control 
system has been designed to control the inlet temperature of the air, 
various bypass flows, and duty cycle. 


3129 TFTR bumper limiter and final protective plate en- 
gineering, fabrication and assembly. Helmich, R.C.; Snook, 
P.G.; Loesser, G.D.; Reilly, T.B.; Trachsel, C.A. (Plasma 
Physics Lab., Princeton Univ., Princeton, NJ 08544). pp 
910-912 of Proceedings of the 11th symposium on fusion en- 

ineering. Piscataway, NJ; IEEE Service Center (1986). 
{CONF-851 102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The inner vacuum vessel wall of the Tokamak Fusion Test 
Reactor (TFTR) is protected from plasma impingement by a 
bumper limiter and from neutral beam bombardment by protective 
plates. Engineering problems and solutions relating to Inconel 718, 
such as welding, machining in the annealed or age-hardened condi- 
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tion, selection of feeds, speeds and the need for rigid tooling are 
discussed. Vacuum furnace brazing of the 5/16” Inconel 600 cool- 
ing tubing to the backing plates in both horizontal and vertical sec- 
tions are shown. A detailed description of the plate and tile fabrica- 


tion and assembly, with manufacturing and management techniques 
is outlined in this paper. 


3130 Limiter design for the Ignition Studies Project. 
Dalton, G.R.; Haines, J.R.; Cecchi, J.L. (Dept. of Nuc. 
Eng. Sci., University of Florida, Gainesville, FL 32611). pp 
963-966 of Proceedings of the 11th symposium on fusion en- 
eering. Piscataway, NJ; IEEE Service Center (1986). 
CONF-851102—). 
From 11. symposium on engineering problems in fusion re- 
search; Austin Austin, 1%, USA (18 Nov 1985). 
surfaces in the compact, high magnetic field, ignited 
sdiladan danas in cine toteabae mane ieee 
subjected to severe thermal loadings. Limiter geometry and cooling 
requirements, which have a significant impact on the overall device 
configuration, are inv to ascertain feasibility of handling 
the expected heat loads and to establish performance limits with 
either passive or active cooling. Passively cooled limiters of graph- 
ite attached to stainless steel with a set of widely spaced water 
cooling tubes are analyzed with respect to the initial temperature 
rise during the heat pulse and in the cool down phase between 
pulses. Peak temperatures are determined to establish limits on the 
intensity and duration of the thermal pulse. Results indicate that for 
graphite layers thicker than 10 mm, the nominal heat flux of 12 
Mw/m/sup 2/ can be withstood for durations up to about 5 sec- 
onds without exceeding 2000°C. Actively cooled limiters of berylli- 
um/copper/water and graphite/copper/water are also investigated. 
These limiters require the thickness to be kept in the few millimeter 
range. With the use of thin layers, good thermal bonding and good 
copper/water heat transfer, the peak temperatures can be kept to 
reasonable values. 


3131 A tandem mirror direct converter design for high- 
temperature heat recovery. Luzzi, T.; Clarkson, I. (Grum- 
man Corp., Bethpage, NY 11714). pp 1098-1101 of Proceed- 
ings of the 11 symposium on fusion engineering. Pis- 
pod NJ; IEEE Service Center (1986). (CONF- 

rp 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The authors have a study of the direct converter 
(DC) for MINIMARS, a tandem mirror power reactor project at 
the Lawrence Livermore National Laboratory. The project objec- 
tives are to design a plant to produce electricity at less than 50 
mils/kWh and design an inherently safe plasma shutdown, plasma 
and heat transport system that sustains no damage from loss of 
coolant (LOC) and loss of flow (LOF). For the DC the authors 
goal is to recover the thermal energy at as high a temperature as 
possible consistent with material thermal/structural, sputtering and 
coolant pumping power constraints. Both Rankine and Brayton 
Cycle heat recovery systems were investigated. The authors have 
written a system code to examine the variation of thermal/structur- 
al loads and surface temperature of the inner collector and halo 
scraper components at the points of maximum heating and the sput- 
tering of the halo scraper at the points of maximum particle flux, 
with respect to the large number of input parameters that enters 
into the design of the elements. For both recovery systems a work- 
able configuration was selected. An economic study showed that a 
choice cannot be made between the Brayton and Rankine cycles 
based on capital cost. 


3132 Fusion-based neutron sources for fusion subcom- 
ponent testing. Zerguini, T.H.; Miley, G.H.; Micklich, B.J.; 
Stubbins, J.F.; Zuckerman, D; Davis, J. ‘(Fusion Studies 
Lab., Univ. of Illinois, Nuclear Engineering Lab., 103 South 
Goodwin Avenue, Urbana, IL 61801). pp 1067-1070 of Pro- 
ceedings of the 11th symposium on fusion engineering. Pis- 
cataway, NJ; IEEE Service Center (1986). (CONF- 
851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 
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The hope that data from other material studies and clever 
engineering might allow fusion power development without a Ma- 
terial Test Reactor (MTR) is extremely risky and inconsistent with 
prior experience in development of other nuclear technologies (i.e., 
fission power). The concept of a fusion MTR has been pursued 
over the past fifteen years. The facilities that were proposed suf- 
fered from key problems such as cost estimates. For the present 
study, the authors have adopted a different view of test require- 
ments than that envisioned in earlier materials test device studies. 
The main engineering constraints are a moderate neutron flux at 
test position of 0.5-1IMW/m/sup 2/ with an integrated dpa of 25 
and a test volume of 1 liter. Cost must be sufficiently low to allow 
funding, and a minimum technology extrapolation is desirable in 

order to minimize risks. 


3133 Data triggered data processing at the Mirror 
Fusion Test Facility. Jackson, R.J.; Balch, T.R.; Preckshot, 
G.G. (Lawrence Livermore National Lab., P.O. Box 5511, 
L-535, Livermore, CA 94550). pp 1383-1387 of Proceedings 
of the 11th symposium on fusion engineering. Piscataway, 
NJ; IEEE Service Center (1986). (CONF-851102—). Con- 
tract W-7405-ENG-48. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A primary c ic of most batch systems is that the 
input data files must exist before jobs are scheduled. On the Mirror 
Fusion Test Facility (MFTF-B) at Lawrence Livermore National 
Laboratory the authors schedule jobs to process experimental data 
to be collected during a five minute shot cycle. The data driven 
processing system emulates a coarsely granular data flow architec- 
ture. Processing jobs are scheduled before the experimental data is 
collected. Processing jobs “fire”, or execute, as input data becomes 
available. Similar to UNIX “pipes”, data produced by upstream 
processing nodes may be used as inputs by following nodes. Users, 
working on the networked SUN workstations, specify data process- 
ing templates which define processes and their data dependencies. 
Data specifications indicate the source of data; actual associations 
with specific data instantiations are made when the jobs are sched- 
uled. The authors report here on details of diagnostic data process- 
ing and their experiences. 


3134 Fundamental study and development of a hydrogen 
pellet accelerator using a fuseless two-stage plasma-arc-driven 
electromagnetic railgun. Honig, J. Urbana, IL; Univ. of Illi- 
nois (1986). 119p. University Microfilms Order No. 86- 


Kaathes ene 

ied experimental study has, for the first time, success- 
fully demonstrated the acceleration of frozen hydrogen pellets by 
means of a fuseless two-stage electromagnetic railgun system. This 
system consists of a pneumatic hydrogen pellet injector, which 
freezes and pneumatically pre-accelerates (with high-pressure 
helium as the propellant gas) cylindrical 1.6-mm-dia. by 1.75-mm- 
long hydrogen pellets, and a 60-cm-long 1.6-mm-dia. circular-bore 
electromagnetic railgun. The pellet is introduced into the railgun by 
means of a coupling piece, and a plasma-arc armature is created 
from the propellant gas by means of a very unique, fuseless, arc- 
initiation scheme. [A slightly different, yet equally effective fuseless 
arc-initiation scheme was employed in a prototype room tempera- 
ture two stage railgun system.] Railgun-accelerated hydrogen pellet 
velocities of 1.6 km/s were achieved from pneumatically-acceler- 
ated injection velocities of 800 m/s. Streak-camera and current- 
probe data showed that the plasm-arc armature moves at a velocity 
proportional to the railgun current, I, and not to the often-quoted 
I* Insight to this I-dependence has been gained through the use of 
streak photography and current probes for varying bore geometries 
and gas pressures. 


3135 Recovery of reactor electrical assemblies using dif- 
ferential de-encapsulation to remove dielectric insulation sys- 
tems. Hubrig, J.G.; Hammerstone, E.B. (Advanced Engi- 
Plastics, Inc., P.O. Box 889, Red Bank, NJ 07701). 
1235-1237 of Proceedings of the Lith symposium on 
ion engineering. Piscataway, NJ; IEEE Service Center 
(1986). (CONF-851102—). 
From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 
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State-of-the-art de-encapsulation technologies associated with 
the conventional dielectric insulation systems employed in the con- 
struction of electrical coils and power distribution systems do not 
allow for accurate fatigue/failure analysis or reliable recovery of 
costly assembly components. Differential de-encapsulation allows 
for the selective removal of contemporary thermoset resin based in- 
sulation systems to allow non-destructive penetration of insulation 
wall thicknesses to both examine critical areas and recover high 
performance metallic and non-metallic inserts for remanufacture; 
significantly reducing replacement costs and reactor downtime. The 
authors’ analysis describes how the availability of engineering data 
from the selective and non-destructive removal of insulation materi- 
als will aid in the evaluation of original manufacture, materials and 
procedures; enabling redesign to enhance subsequent on line per- 
formance. They also discuss why the ability to recover coil and 
core assemblies for remanufacture will have a major economic 
impact on reactor management costs. 


design features of 
MCFR superconducting magnet system. Ma, B.M. (Dept. of 
Nuclear 2 and Engineering Research Institute, 
Iowa ge a : _—_ IA Ranga Shag Pte of Pro- 
of the sym; 

e1l0e) NJ; IEEE i pom (19 ie (CONF. 

From 11. symposium on problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The authors findings from their analysis and experimental 
data obtained for the irradiation and mechanical design features of a 
D-T MCFR superconducting magnet system, are as follows: (1) the 
irradiation effects on the nuclear and physical properties are: the 
critical current density decreases as the fast neutron fluence and the 
magnetic field strength increase, and the upper critical magnet field 
H/sub c2/ decreases as the transition temperature increases. (2) the 
critical temperature T/sub c/ decreases as the fast neutron fluence 
increases. However, the critical temperature recovery for NbTi and 
Nb/sub 3/Sn can be realized by the suitable annealing temperature 
and time. (3) the electric resistivity of superconductors and the re- 
sidual electric resistivity of the structural materials increase with 
the fast neutron fluence. (4) the changes of mechanical properties 
and interaction of the structural materials in the superconducting 
magnet system are embrittlement, reduction in ductility, stress fa- 
tigue cracking, stress corrosion cracking, and mechanical integrity 
in the design. 


3137 DIII-D vacuum vessel protection system. McKel- 
vey, T.E.; Eames, D.; Gerrish, W.G.; Johnson, ER.; 
Luxon, J.L.; Mahdavi, M.A. (GA Technologies Inc., P.O. 
Box 85608, "San Diego, CA 92138). pp 1174-1177 of na 
ceedings of the 11th symposium on fusion engin a38o). (CONF. 
es1102”) NJ; IEEE Service Center (1986) INF- 

From 11. symposium on engin 
search; Austin, TX, USA (18 Nov ag 

This paper discusses the upgrade of the DIII Facility to the 
DIII-D device. The DIII-D will be a moderate size device capable 
of both elongated dee-shaped and diverted plasma configurations. 
Yet, the anticipated high plasma currents (up to 5 mg give prom- 
ise of achieving reactor relevant plasma parameters. The primary 
plasma limiting surfaces will be two pumped limiters, 180° apart 
and located at the vessel midplane. 


problems in fusion re- 


3138 Remote maintenance of TFTR poloidal moveable 
limiter. Stringer, J.; * cmap C.; Szirtes, T.; Conrads, H. 
(Remote Handling p, Princeton Plasma ‘Physics Lab., 

Princeton, NJ 08s) oy PP > 10. 8-10.9 of | of the 6th 
annual conference of the Canadian Nuclear Society. Toron- 
to, Ontario; The Canadian Nuclear Association (1985). 
(CONF- 850609—). 

From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear Society; Ottawa, Ontario, Canada (2 Jun 1985). 

The poloidal limiter of TFTR might become radioactive 
and, as such, maintenance of the moveable limiter has to be carried 
out using remote techniques. The following paper outlines the con- 








ceptual design of hardware, and describes the procedures required 
to remove and replace the moveable limiter. 


A comparison of mainline and alternate approaches 
energy. Hayman, P.W.; Roth, J.R. (Duke Power 
Co., Charlotte, NC 28054). pp 10 of Conference record of 
the 1984 IEEE international | coulibenes on plasma science. 
wo. NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The tokamak and tandem mirror concepts are compared 
with alternate confinement concepts using the criteria established in 
DOE/ET-0047, “An Evaluation of Alternate Magnetic Fusion 
Concepts 1977.” The concepts are evaluated and rated in each of 
three broad categories: confidence in physics. confidence in tech- 
nology and reactor desirability. The STARFIRE reactor and 
MARS reactor were used as a basis for comparing the mainline to- 
kamak and tandem mirror concepts with the eleven alternate con- 
cepts evaluated in DOE/ET-0047. Two recent alternate concepts, 
the Ohmically Heated Toroidal Experiment (OHTE) and the Com- 
pact Reversed Field Pinch Reactor (CRFPR), are also evaluated. 
The basis for numerical ranking was a predetermined set of twenty- 
one sub-areas grouped under three broad categories. Individual sub- 
area and composite category scores were determined. 


3140 Tandem mirror magnetic coil optimization. 
D'Ippolito, D.A.; Francis, G.L.; Myra, J.R. (Science Appli- 
cations, Inc., Plasma Research ‘Institute). pp 92 of Con er- 
ence record "of the 1984 IEEE international conference on 
science. Piscataway, NJ; IEEE Service Center 

{1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A number of important plasma properties (radial transport, 
interchange stability, parallel currents) depend on the detailed 
structure of the vacuum magnetic field. In the tandem mirror, these 
properties are sensitive to the distribution of the quadrupole mag- 
netic field along the axis of the machine and hence to the shape of 
the quadrupole magnetic coils. The authors consider the problem of 
optimizing the tandem mirror magnetic coil set in order to mini- 
mize the radial particle losses and maximize the interchange stabili- 
ty of the plasma. Due to the large number of degrees of freedom in 
the coil system, a numerical algorithm has been developed to 
enable the computer to carry out an iterative search for the optimal 
coil parameters. This algorithm has been applied to a number of 
tandem mirror configurations and some interesting and novel re- 
sults obtained. 


3141 Magnetic surface topology in the interchangeable 
module stellarator. Anderson, D.T.; Anderson, F.S.B.; 
Doerner, R.P.; Lehrman, I.S.; Probert, P.H.; Shohet, J.L.; 
Talmadge, J.N. (Torsatron/Stellarator Lab., Univ. of Wis- 
consin-Madison). pp 41 of Conference record of the 1984 


IEEE internatio: conference on plasma science. Pis- 
#405132) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The interchangeable module stellarator has been designed 
and built at the University of Wisconsin as a test of the modular 
stellarator concept to form a basis of comparison. It has been de- 
signed to approach the Proto-Cleo stellarator in the gross macro- 
scopic magnetic parameters. Design studies on the coil fabrication 
and alignment tolerances indicated a high precision was required to 
insure well formed magnetic surfaces. Initial results from operation 
using electron cyclotron resonant breakdown showed a sharply de- 
fined drop in ion saturation current at the theoretically predicted 
location of the magnetic separatrix. Additional information on the 
location of the separatrix, the rotational transform profiles, and the 
internal surface structure is being obtained by electron beam map- 
ping of the field. Attempts will be made to excite the sensitive q = 
2 and q = 3 island structures through the application of external 
error fields and these results will be compared with the values pre- 
dicted as necessary from computer models. 


70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


3142 TFTR field coil operating limits and associated 
testing. Woolley, R.D. (Princeton Plasma Physics Lab., 
Princeton, NJ nomena 4 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
Osis) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, Me (14 May 1984). 

Since the Tokamak Fusion Test Reactor (TFTR) first 
plasma in December 1982, lack of commissioned power systems and 
of a second motor generator set has so far precluded operation of 
most field coil systems to their design levels. During the next year, 
the remaining power systems are expected to come into operation, 
and TFTR field coils to operate to their full operating limits. 
TFTR operating limits must be chosen with precision. Overly re- 
strictive limits would reduce TFTR performance, while unconser- 
vative limits might permit premature damage. By reducing uncer- 
tainties in the performance of the “as-built” configuration, system 
testing can lead to increases in operating limits. Field coil operating 
limits are related to three types of damage phenomena, i.e. electri- 
cal breakdown of coil insulation due to excessive voltage, mechani- 
cal stresses due to magnetic forces and thermal gradients, and ther- 
mal softening of insulation. With measured values of cooling water 
flow rates and electrical resistance, uncertainties in predicting PF 
field coil thermal performance are small. Planned I/sup 2/T operat- 
ing limits and their basis are discussed. 


3143 Three dimensional stability analysis for anisotropic 
pressure plasmas in stellarators. Buckle, K.A.; Hitchon, 
W.N.G.; Shohet, J.L. (Torsatron/Stellarator Lab., Univ. of 
Wisconsin-Madison). pp 41 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
$0513) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The linear stability of a plasma in a three dimensional mag- 
netostatic field is studied using the guiding center fluid, double adi- 
abatic, equations. The problem is cast as an initial boundary value 
problem for numerical solution on a three dimensional discrete grid 
using a finite difference technique. Study of the stability of an an- 
isotropic pressure plasma in a stellarator is particularly important 
because attempts to heat plasmas to ignition and the steady state 
transport are sources of pressure anisotropy. The problem is also 
complicated in a stellarator because there is no ignorable coordinate 
and thus the problem is inherently three-dimensional. The three-di- 
mensional nature of the stellarator lead to the use of the linearized 
perturbation method with a numerical solution of the initial value 
problem on a finite mesh grid. There is evidence in the literature 
that in the presence of a pressure anisotropy the value of the maxi- 
mum equilibrium stable beta changes and usually in the direction of 
an increased beta limit. This factor could be significant in evaluat- 
ing stellarator designs in the future. 


3144 Poloidal flux in stellarators and torsatrons. 
Shohet, J.L.; Anderson, D.T.; Hitchon, W.N.G.; McLen- 
ithan, K.D. fer orsatron/Stellarator Lab., Univ. of Wiscon- 
sin-Madison). pp 41 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Stellarator toroidal magnetic confinement devices are char- 
acterized by having no net dipole moment through a plane perpen- 
dicular to the major axis of the torus. Torsatrons, on the other 
hand, do have such a net dipole moment. As a result, in a torsatron, 
in order to make the vertical magnetic field zero at the point where 
it is desired to locate the magnetic axis, a vertical compensating 
field must be provided, either by means of a set of external vertical 
field coils or by modulating the pitch of the windings to generate a 
self-compensating field. However, the vertical flux may not be 
zero, either on the magnetic axis or through the magnetic surfaces 
making up the plasma confinement region itself. Such uncompensat- 
ed vertical flux, if allowed to change in time, results in a net in- 
duced voltage in the toroidal direction and a consequent ohmic cur- 
rent in the presence of plasma. Stellarator devices, not having a net 
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dipole moment, are not as susceptable to uncompensated vertical 
flux. In order to calculate the net flux, it must be computed by inte- 
grating the vertical magnetic field between adjacent flux surfaces. 


3145 The Proto-Cleo coaxial Torsatron. Lehrman, [.S.; 

Draxler, P.J. ; Goes, L.C.S.; Shohet, J.L. (Torsatron/Stel- 

larator Lab., Univ. of Wisconsin-Madison). pp 40 of Confer- 

ence record of the 1984 IEEE international conference on 
lasma science. Piscataway, NJ; IEEE Service Center 
1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A modification study has been done for the Proto-Cleo Tor- 
satron that examines replacing the 2 existing vertical field coils with 
8 internal vertical field coils equal spaced around the helical wind- 
ing. Magnetic surface calculations indicate that this configuration 
increases the rotational transform at the edge from .65 to 1.1. The 
size of the internal separatrix is decreased and the size of the outer 
separatrix is increased from 5.5 cm to 7.0 cm average radius. The 
internal vertical field coils are mounted on the edge of the helical 
support rings at a minor radius of 15.6 cm. The mechanical forces 
on the coils have been determined and it appears that the present 
helical winding can be used. The support structure for the coils has 
been designed such that no significant alignment is needed once the 
coils are set in place. The current feed for the helical winding has 
been modelled for both configurations and results show that the co- 
axial configuration is much less sensitive to magnetic field errors. 
Other advantages to the coaxial configuration include more effi- 
cient use of the magnetic energy, and the ability of removing the 
internal separatrix with a slight shift in the magnetic axis. 


3146 Volume production of H/sup -/ utilizing vibration- 
ally excited H/sub 2/. Genis, P.C.; Scarpine, V.E.; Turn- 
bull, R.J. t. of Electrical Engineering, Univ. of Illinois, 
Urbana, IL 61801). pp 16 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840113—). 

From Symposium on space nuclear power systems; Albu- 
querque, NM, USA (10 Jan 1984). 

A volume source for the production of negative hydrogen 
ions from vibrationally excited hydrogen is investigated. The pro- 
duction process is the dissociation of electrons to hydrogen mole- 
cules. Vibrationally exciting the hydrogen molecules increases the 
cross-section for this process by orders of magnitude. The experi- 
ment includes a discharge which is optimized for the production of 
H/sup -/ by dissociative attachment. The hydrogen for the dis- 
charge is vibrationally excited before entering the discharge. (The 
vibrational excitation is the subject of a separate paper.) 


3147 Acceleration of H/sup -/ ions from the surface- 

production type negative ion source. Kwan, J.W.; Anderson, 

O.A.; Cooper, W.S.; Steele, W.F. (Lawrence Berkeley Lab. 

Berkeley, CA 94720). pp 26 of Conference record of the 

1984 IEEE international conference on plasma science. Pis- 

nt NJ; IEEE Service Center (1984). (CONF- 
3—). Contract AC03-76SF00098. 

yp Ron IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In order to produce a neutral beam of more than 200 keV 
energy with reasonable efficiency, it is necessary to accelerate neg- 
ative ions rather than positive ions. The neutralization efficiency in 
a gas cell for negative ions at such energy is more than 60% where- 
as that for positive ions is only 20%. At LBL the authors have de- 
veloped a negative ion source that can produce more than an 
ampere (d.c.) of H/sup -/ ion. Their immediate goal is to accelerate 
the H/sup -/ ions to 80 keV. The negative ion source used in this 
experiment is the surface-production type. It is composed of a 
magnet multicusp stainless steel chamber with a molybdenum con- 
verter. Hydrogen plasma is generated inside the chamber by elec- 
trons emitted from 8 hot tungsten filaments. 
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3148 Results of 30 second engineering testing of the 
LBL APIS, Vella, M.C.; Pincosy, P.; pag obey 
F.; Ehlers, K.; Lietzke, A; 

CA MTD 


Pyle, R.V. (Lawrence Berkel 

pp 25 of Conference record o the 1984 

conference on plasma science. Piscataway, NJ; IEEE Serv. Serv- 
ice Center (1984). (CONF-840513—). Contract ACO03- 
76SF00098. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Engineering testing for MFTF-B of the LBL Advanced 
Positive Ion Source (APIS) ha recently been completed on the 
NBETF test stand. 500 shots of 30 seconds were run at 80 kV, 
42A, deuterium. Optimum perveance was 1.85 pervs, with diver- 
gence 0.35° X 0.95°. Species was measured with an Optical Multi- 
channel Analyzer (OMA), 87/10/3, full, half and third energy. The 
water fraction was at the limit of OMA resolution, =0.2%. Gas 
flow was 12 T1/s, which is below equilibrium for the NBETF neu- 
tralizer, but correct for the MFTF-B beamline. Beam properties 
were the same at equilibrium flow, 17 T1/s. Results of these tests 
indicate that both the plasma source and accelerator are ready for 
industrialization for MFTF-B. Extrapolated filament life is 3 x 10/ 
sup 3/ full power 30 second shots. Brief testing with hydrogen for 


GA gave 55A at 80 kV, for 5 seconds, at an optimum perpendicu- 
lar divergence of 1.1° 


LBL. Lietzke, A.F.; Ehlers, K.W.; Yant, B.O. (Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA 94720). pp 
26 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). Contract AC03- 
76SF00098. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

This study describes four obstacles to the reliable production 
of large negative ion currents from cesiated surfaces as follows: 1. 
Cathode-spot interruptions of either the arc or converter power 
supply (especially if cesium compounds accumulate) have been the 
dominant source of unreliability; 2. The failure to recycle cesium 
has produced messy clean-up operations whenever the source is 
vented; 3. The difficulty in achieving cold, uniform H/sup -/ cur- 
rent densities over large areas has made the production of lo-diver- 
gence beams cumbersome; and 4. The output current has been a 
weak function of the input power. This limitation has not been un- 
derstood. 


3150 Cesium-dispensing electrodes for negative ion pro- 


rer yl J.L. ; Korringa, M.; Britt, E.J.; Lietzke, 
N.; Fink, J.H. (Rasor Associates, Inc., Sunny- 

a CAS pp 26 of Conference record of the 1984 TEE 

internatio ail cuatebaiee on plasma science. Piscataway, NJ; 


IEEE Service Center (1984), (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A method for producing negative ion beams uses a low 
work function electrode immersed in an hydrogen or deuterium dis- 
charge. The low work function is obtained by cesium adsorption. 
Cesium-dispensing electrodes are expected to be more efficient in 
counteracting the cesium losses form the surface by sputtering and 
thermal desorption. Two externally identical electrodes, one with a 
“showerhead” plug, the other with a porous plug, were built. The 
showerhead was designed to inject thermal Cs neutrals more effi- 
ciently into the discharge through multiple holes. The porous elec- 
trode was made from available porous molybdenum with an aver- 
age distance between pores of 10 yw. These two electrodes are de- 
signed to operate from a cesium vapor reservoir. The cesium pres- 
sure and the electrode temperature can be varied over a wide 
range, independently of the main discharge, for maximum flexibil- 
ity. The results of the tests of their efficiency in producing H/sup 
-/ ions are presented. 
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87545). pp 67 of Contmenes seest of the 1984 IEEE inter- 

national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Implosion of an inertial fusion fuel pellet with beams of 
heavy ions requires large currents, high beam energy, and excellent 
beam quality (both emittance and uniformity). The injector for the 
linear accelerator is consequently a difficult design problem. The 
authors are reporting here on experiments to characterize zeolite 
ion sources and to develop suitable ion optics which will provide a 
high quality beam for injection into an induction linac which is 
being designed at LBL. 


3152 Neutral beam injection on the Phaedrus tandem 
mirror experiment. Conrad, J.R.; Bruen, R.A.; Fogg 
D.A.; Butz, G.; Horne, S.F.; Peranich, L.; Persing, H.; 
Pirkle, D.R.; Ross, S. (Univ. of Wisconsin, wi 
53706). pp 13 of Conference record of the 1984 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Until recently, neutral beam injection experiments on Phae- 
drus have been dominated by cold neutral gas streaming from the 
neutral beam sources. Charge exchange loss of hot plasma ions due 
to this cold gas source has limited beam induced diamagnetism and 
density buildup of the RF sustained target plasma to approximately 
50% and 10% respectively. Major modifications of the neutral 
beam line vacuum system (in the form of additional and tighter baf- 
fles, and extension tubes which increase the distance between the 
sources and the plasma) were made in September, 1983. These 
modifications reduced the flow of neutral gas into the plug due to 
beamline gas by an order of magnitude, in agreement with Monte 
Carlo calculations. After the modifications were accomplished, it 
was discovered that the RF target plasma itself was characterized 
by a very high neutral pressure (edge pressure ~ 5 x 10/sup 11/ 
cm/sup -3/). The origin of the higher neutral pressure problem, a 
proposed solution and the impact of the proposed solution on neu- 
tral beam injection are discussed. 


Mechanical design of the —— field focussing 
(TFF) matching and pumping section for negative ion based 
neutral beam systems. Purgalis, P.; Fong, M.; oo 
Matuk, C.A.; Nakae, T.; Paterson, J.A.; Wandesforde, A 
(Lawrence Berkeley Lab., Berkeley, CA 94720). 14 of 
pgm record OF the 1984 IEEE in confer- 

lasma science. Piscataway, NJ; IEEE Service 
Cuater 1984). (CONF-840513—). Contract AC03- 
76SF00098. 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A negative ion based neutral beam injection system is under 
development at the Lawrence Berkeley Laboratory (LBL). At 
present the source and preaccelerator are being tested, and the 
matching and pumping section is in early stages of fabrication. The 
functions of this section are to match the beam emittance to the ac- 
celerator and to provide vacuum pumping along the beam path so 
as to minimize beam loss. The housing inside dimensions are 54 cm 
along the beam axis X 138 cm wide X by 96 cm height. The hous- 
ing has to accommodate high voltage water cooled electrodes, 
water cooled beam stops, and cryopanels. Eight separate electrode 
arcs form an “s” shaped channel for the beam path. Cast epoxy 
water feed throughs insulate the electrodes from the housing. The 
outer arc electrodes consist of water cooled molybdenum tubes 
while the inner arcs are curved water cooled copper plates. The 
open and closed electrode arrangement, together with baffles, pro- 
vides differential pumping. The pressure decreases from 10/sup -3/ 
Torr at the source to 6 x 10/sup -6/ Torr at the accelerator, within 
an axial distance of 54 cm. 
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3154 gag, vig egy high power 100 GHz gyrotron. 
Ferguson, P.; De Hope, W.; Matranga, V.; Sandoval, J.; 
Schmitt, M.; "Tancredi, J.; _ i. (Hughes Aircraft 
Co., Electron Dynamics Div orrance, CA). 57 of 
Conference record of the 1984 IEEE in confer- 

ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Gyrotrons, at 28 GHz, 35 GHz and 60 GHz are 


wards the development of a 100 GHz, 1.0 

increasing the electron temperature above 

lower frequency, cers atiegrnnc ee sce pag 

goal, Hughes Aircraft Company has developed a 
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a cathode voltage of 90 kV at 14A cathode current. Control of the 
electron beam is by cathode pulsing or CW. RF control is accom- 
plished by low-level cathode magnetic field modulation. Computa- 
tions show that velocity spread, both perpendicular and parallel, is 
considerable lower, rotational energy is higher and voltage gradi- 
ents are significantly lower than for a comparable double anode 
magnetron injection gun, typically employed on lower frequency 


3155 Design of ridged waveguides for fusion energy ap- 
plications. co A.T.; Banker, D.C.; Mullen, ir 
(McDonnell Do gias Corp., St. Louis). pp 58 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Ridged waveguides have the advantage of allowing propaga- 
tion at wavelengths much longer than would otherwise be possible 
with a rectangular guide of the same outside dimensions. In addi- 
tion, larger effective operating bandwidths are achievable. Its disad- 
vantages are (1) larger attenuation/unit length of guide, (2) reduced 
power handling capabilities due to breakdown near the ridge edges, 
(3) more complicated field structure which does not lend itself to 
easy analytic formulation and (4) a hybrid TE/TM mode structure 
which can excite unwanted plasma modes. This paper covers 
design formulae for calculating waveguide cutoff, attenuation, im- 
pedance and power handling capabilities. In addition, the effect of 
dielectrically loading the ridged waveguide on the power handling 
capability and bandwidth is discussed. Specific examples are chosen 
from the fast wave current drive coupler requirements for PLT. 


3156 Electron cyclotron resonance heating and its 
microwave sources. Lin, A.T. (UCLA). pp 59 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The rapid recent development of powerful and efficient 
microwave sources (e.g., gyrotrons) has attracted many experimen- 
talists to carry out electron cyclotron resonance heating experi- 
ments. Aside from the density decay phenomenon, the low power 
experimental results have shown good agreement with the predic- 
tions of linear theory. However, in future high power experiments 
various nonlinear effects such as parametric processes, polarization 
change, generation of quasi-steady diamagnetic field and the change 
in electron mass due to energy absorption might have to be consid- 
ered. These effects, which are reviewed, may influence the wave 
absorption and propagation. For a next generation device, Mega 
Watts of microwave power are required to perform ECRH experi- 
ments. A very attractive alternative to gyrotrons for this power 
level is the so-called auto resonance cyclotron maser. This mecha- 
nism for generating microwave radiation the potential of 
achieving high efficiency as well as favorable output frequency 
scaling with the electron beam energy. The advantages of auto-res- 
onance cyclotron masers are reviewed. 
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3157 High-velocity hydrogen pellet injector consisting of 
a gas gun and a plasma-arc-driven railgun. Honig, J.; Kim, K. 
(Dept. of Electrical Engineering, Univ. of Illinois, Urbana, 
IL 61801). pp 62 of Conference record of the 1984 IEEE 
scimnaitianet conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Injection oO high-velocity fusion fuel pellets is currently con- 
sidered one of the most promising methods for refueling magnetic 
confinement fusion reactors. In particular, in reactors equipped 
with magnetic diverters, due to the screening action of the di- 
verters, virtually all of the other possible refueling methods are 
considered unfit due to their ineffectiveness. The objectives of the 
present work are to extend and to apply the current state-of-the-art 
of the electromagnetic railgun technology to the injection of high- 
velocity fusion fuel pellets. Of particular interest is a pellet injector 
configuration which combines a gas gun pre-accelerator and a rail- 
gun booster-accelerator. 


3158 Application of radio frequency induction discharge 
for neutral beam systems. DiVergilio, W.F. (3116 Highland 
Ave., Manhattan Beach, CA). pp 12 of Conference record 
of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Results of a two-year program, performed at TRW Energy 
Research Center and Lawrence Berkeley Laboratories, to develop 
Radio Frequency Induction discharge technology for application in 
neutral beam systems is presented. The technology utilizes conven- 
tional discharge chambers, either field-free or permanent net multi- 
cusp (“bucket”) type, with the usual hot cathode replaced by a loop 
antenna carrying a large circulating current at a frequency of typi- 
cally 1-2MHz. The dielectric-coated, water-cooled antenna is reso- 
nated, the desired operating frequency by an external capacitor net- 
work to which rf power is coupled through a transformer, thus al- 
lowing the rf power system to operate at ground potential. 


3159 Neutral beam injection system for the TARA 
Tandem Mirror. Coleman, J.W.; Gaudreau, M.P.J.; Torti, 
R.P.; Post, R.S. (MIT, Plasma Fusion Center, Cambridge, 
MA 02139). pp 24 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
AC02-78ET51013. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Base case operation of the TARA Tandem Mirror machine 
requires more than 100A of energetic hydrogen or deuterium neu- 
trals incident on the target plasma in the axisymmetric plugs. This 
is accomplished with three LBL-type field-free neutral beam 
sources per plug, Wolf-code optimized for minimal beam diver- 
gence at 20 Kev operation, and with the fast neutrals delivered on 
target 400 cm away. The sources are innovatively engineered, and 
they mount on a staging plate for reconditioning and aiming on the 
Neutral Beam Test Stand and then are brought as a monolithic as- 
sembly of three sources to the Tara Beamline. Each source incor- 
porates 8 plug-in filament modules, each bearing 14 filaments, to 
which electrical connections are made with commercially available 
heavy duty banana plug/jack assemblies. 


3160 Directly heated lanthanum hexaboride filaments 
for long pulse or cw ion source operation. Leung, K.N.; Pin- 
cosy, P.A.; Ehlers, K.W. (Lawrence Berkeley Lab., Berke- 
ley, CA 94720). pp 14 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC03-76SF00098. 
From IEEE international conference on plasma science; St. 
Louis, e's USA (14 May 1984). 
known for some time that lanthanum hexambor- 
ide Pra tren 6/) is a good material for use as an electron emitter. 
It has unusual physical properties such as a high melting point, 
chemical inertness, low work function, high brightness of emission 
current and resists erosion under ion bombardment. For this reason, 
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LaB/sub 6/ cathodes are now widely used in many branches of 
modern technology such as electron microscopes, mass spectrosco- 
py, demountable vacuum gauges and thermionic converters. In this 
paper, a new and simple design is reported in which the LaB/sub 
6/ is operated as a directly heated “filament” cathode through 
which an electric current is passed. These directly heated hairpin 
shaped filaments have been tested in different types of ion sources 
(multicusp and Penning sources) and are shown to be capable of 
log pulse or cw discharge operation. To further increase filament 
lifetime, it is easy to properly shape the LaB/sub 6/ filament so 
that uniform electron emission can be obtained from the entire fila- 
ment surface. 


3161 Lithium ion source development light-ion 
fusion. Gerber, R.A. (Sandia National Labs.). pp 111 of 
Conference record of the 1984 IEEE inemaniioul confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). Contract AC04- 
76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The development of a suitable lithium ion source is one of 
the highest priorities of the Light-Ion ICF Program. The decision 
to select lithium over protons for PBFA-II has prompted us to in- 
vestigate several schemes to produce anode plasmas for the Ap- 
plied-B and Ampfion/Hybrid diodes. The first diode to be fielded 
on the PBFA-II accelerator is an Applied-B diode, so most of the 
present research is aimed at producing a thin dense plasma on the 
anode surface. The most popular and most widely used source for 
Applied-B diodes is a passive “flashover” source, in which grooves 
are machined in the anode surface and are filled with an insulating 
material. Laboratory thermal-desorption experiments have deter- 
mined that the source of protons in insulating material was water 
vapor. A procedure was established to remove the water vapor and 
lithium ion experiments are being performed. Results to date indi- 
cate about 20 to 30% lithium ions, with the remainder being pro- 
tons, carbon and oxygen. These impurities probably are due to ab- 
sorbed gases on the anode surface. Part of the authors’ program is 
to investigate the in-situ cleaning of surfaces by UV sources, ion 
bombardment and glow discharges. 


3162 Lithium nitrate flashover plasma sources for lithi- 
um ion beams. Mills, G.S.; Burns, E.J.T.; Johnson, D.J. 
(Sandia National Labs.). pp 111 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Previous experiments with the 6-cm-radius Applied-B diode 
on PROTO-I and the Ampfion-Hybrid diode on Hydramite had 
shown that filling the anode grooves with lithium nitrate and heat- 
ing the anode to 200°C (to prevent hydration and to remove exist- 
ing water vapor) yielded lithium ion beams of encouraging purity. 
During the intervening year, thermal desorption experiments on 
lithium-nitrate-filled anodes indicated that substantially more water 
could be eliminated by heating the anode in vacuum. A new series 
of experiments on PROTO-I using the improved dehydration tech- 
nique and additional diagnostics in the 10-cm-radius Applied-B 
diode (for better diagnostic access) was performed. The operating 
parameters were chosen to be nearly the same as those used with 
epoxy-filled anodes so that more direct comparisons of beam char- 
acteristics could be made. Diagnostics used in these experiments, 
besides the usual voltage and current monitors, were a Thomson 
parabola, Li/Cu nuclear activation, and filtered current monitors. 


3163 Intense UV sources for light ion beam fusion. 
Mills, G.S.; Woodworth, J.R. (Sandia National Labs.). pp 
113 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). Contract AC04- 
76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors are seeking intense sources of hard UV photons 
to ionize Li, He or B in advanced light ion beam diodes. These 








sources are also used to provide preionization and in-situ cleaning 
in diodes which have conventional surface flashover ion sources. 
These requirements call for sources which can illuminate surfaces 
of interest with 1-J/cm/sup 2/ of UV photons in a = 1 ps pulse. 
Some of the applications require sources operating in the 11-100 eV 
range and others require photons in the 4-11 eV range. The authors 
are currently investigating surface flashover sources in vacuum, 
driven by fast capacitor banks. One source under investigation con- 
sists of a series-parallel combination of spark gaps between metal 
tabs which are plated onto a ceramic or composite insulator. Simi- 
lar sources are currently being used to preionize argon gas puffs in 
imploding z-pinch experiments at Sandia Naional Laboratories. An- 
other source under consideration consists of a surface discharge 
over a solid xenon insulator, with ~ 10 mm gap spacing. The au- 
thors present light output and equivalent black body temperature 
for a number of sources as a function of pulselength, risetime, peak 
current, and substrate material. 


Production of vibrationally 
use in an H/sup -/ source. Walther, S.R.; Turnbull, R.J. 


Engineering, Univ. of Illinois, Urbana, 
IL 61801). 16 of Conference record of the 1984 IEEE 
internati conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
Production of negative hydrogen ions in a discharge is great- 
ly enhanced when the hydrogen molecules in the discharge are vi- 
brationally excited. To take advantage of this, a source of vibration- 
ally excited hydrogen has been fabricated and has achieved good 
results. Theoretical calculations applicable to this source have also 
been performed. The source uses an electronic fast gas valve to 
puff high-pressure hydrogen gas at room temperature into an evac- 
uated arc chamber. The presence of the gas initiates an arc between 
two electrodes at the end of the chamber. The gas is heated by the 
arc and exits the arc chamber through a small nozzle. Once outside 
the nozzle the gas undergoes free expansion. The heating causes the 
gas to become vibrationally excited and most of that excitation is 
retained during the free expansion. After the expansion, the flow of 
vibrationally excited hydrogen can be used in a second discharge 
optimized for dissociative attachment of electrons to the hydrogen. 


3165 Angular spread of negative hydrogen ions sputtered 
by cesium bombardment. Gibson, R.G.; J.L.; Seidl, 
M. (Stevens Institute of Technology, Hobo NJ 07030). 
pp 16 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The production of negative hydrogen ions sputtered from a 
low work function converter surface is being investigated. Hydro- 
gen and cesium admitted into the vacuum chamber are chemisorbed 
on a polycrystalline molybdenum target. H/sup -/, Mo/sup -/, and 
e/sup -/ are sputtered from this cathode by cesium ions in the 
energy range 150 to 1000 eV. The quantity of interest is the nega- 
tive ion yield which is defined as the number of negative ions sput- 
tered per incident cesium ion. In a previous experiment values were 
obtained for H/sup -/, Mo/sup -/ and e/sup -/ yields sputtered 
within a 14° acceptance half angle as functions of cesium ion 
energy and hydrogen pressure. In an earlier experiment, H/sup -/ 
ions sputtered from a molybdenum cathode by Cs/sup +/ ions 
were studied. By using a retarding voltage energy analyzer tech- 
nique, the perpendicular component of the H/sup -/ ion energy 
spread was found to be 0.5% of the incident Cs/sup +/ ion 
energy. For an isotropic angular distribution of the sputtered nega- 
tive ions at the converter surface, the parallel component of the 
energy spread should have the same value. Measurements of the an- 
gular distribution of the sputtered H/sup -/ ions are presented and 
the parallel energy spreads derived from these distributions are dis- 
cussed. 
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loading mechanisms in ion sources for neutral 
Tsai, C.C.; Haselton, H.H.; McGaffey, 
R.W.; Menon, M.M. ; Schechter, D.E.; Whealton, J.H. (Oak 
Ridge National Lab., Oak Ridge, TN 37830). 15 of Con- 
a record of the 1984 IEEE intend conference 
plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract 'W-7405-ENG-26. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Long-pulse and multimegawatt neutral beam injectors for 
MFTF-B, TFTR, DIII-D, and TFCX require reliable, functional, 
and efficient ion sources. Minimizing the grid loadings is the essen- 
tial task for insuring the success of the ion source development. 
The experimental and theoretical studies on minimizing the grid 
loadings have been pursued for many years, and the relative impor- 
tance of beam optics, decel voltage, and gas pressure on the grid 
loadings have been identified. Moreover, the accelerator of 30-s, 80- 
keV ion sources has been designed for minimal grid loadings by op- 
timizing the geometry of grid aperture for both the smallest beam- 
let divergence and the minimum decel current. The ion source was 
operated to deliver 30-s hydrogen ion beams at an energy level of 
about 100 Mj per pulse. During the source qualification phase, the 
grid loadings were systematically studied for various beam condi- 
tions. At optimal beam conditions, the total power of grid loadings 
is about 1% of the beam power, and the gradient grid current and 
the decel current are respectively ~10/sup -3/ and =5 x 10/sup - 
2/ of the beam current. Grid loading mechanisms including the 
charge exchange and ionization processes and the potential distribu- 
tion in the accelerator column are discussed. 


3166 Grid | 
beam 


3167 Evaluation of crystal implantation — for 
the measurement of neutral beam composition and energy 
spectra. Ryan, P.M.; Langley, R.A.; Magee, C.W.; Tsai, 
C.C.; Menon, M.M.; Combs, S.K.; Milora, S.L.; Haselton, 
H.H. (Oak Ridge National Lab., Oak Ridge, TN 37830). pp 
15 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). Contract W-7405- 
ENG-26. 

From IEEE international conference on plasma science; St. 
Louis, re USA (14 May 1984). 

A promising method of measuring a neutral beam’s energy 
spectrum and impurity content is to implant beam high purity sili- 
con crystals. The depth distribution of the beam particles into the 
crystal surface is then measured by SIMS (secondary ion mass spec- 
troscopy); the penetration distance is a function of the incident par- 
ticle energy. The inferred beam energy spectrum can be used to de- 
termine the percentages of atomic and molecular ions that comprise 
the source plasma. Moreover, other elements are analyzed by mass 
and compared with the total amount of implanted hydrogen in 
order to obtain a beam impurity content. Previous analysis of a 40 
keV ORNL hydrogen beam gave a source species composition that 
agreed with that obtained by magnetic momentum analysis of the 
residual ion beam to within the accuracy of the momentum analy- 
sis. Crystals have already been irradiated by a 78 keV hydrogen 
beam from the LBL 30-sec ion source at their Neutral Beam Engi- 
neering Test Facility (NBETF); similar exposures are made with 
the ORNL 30 sec source at the same test stand. Use of the NBETF 
allows direct comparison with the spectra obtained from the LBL 
Doppler-shift spectrometer. Although increasing particle energy 
allows greater peak resolution and increased accuracy, the increas- 
ing power density makes proper exposure more difficult. An expo- 
sure technique used at ORNL to measure a 70 keV beam is also 
discussed. 


3168 Dynamics of 3-D ribbon beams using 2-D methods. 
Anderson, O.A.; Soroka, L. (Lawrence Berkeley Lab., 
Berkeley, CA 94720). pp 13 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC03-76SF00098. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Neutral-beam injectors for next-generation MFE systems 
will operate at high beam energies and be based on negative ions. 
After studying the alternatives, it was concluded that there are 
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many advantages to a ribbon beam configuration using transverse- 
field focusing (TFF). A prototype H/sup -/ beamline utilizing TFF 
transport and acceleration is being designed and constructed at 
LBL. A useful feature of the strong-focusing TFF system is the 
ease of analysis in the usual, infinitely-wide ribbon approximation. 
Analytic calculations of beam dynamics, including effects of space 
charge, finite beam emittance, and electrode gaps, have been com- 
pletely confirmed by computational results and are used extensively 
in the system design. For this 2-D edgeless model, the authors must 
provide for beam-edge confinement (BEC) and find some means for 
evaluating its effectiveness. Since no 3-D code is presently available 
to the authors for testing BEC designs, they have developed an al- 
ternative method, which has the incidental advantage of giving 
quicker results and better physical insight. It is based on the fact 
that in TFF transport the beam thickness is practically constant; the 
authors can accurately calculate the beam-edge effects separately in 
the transverse plane. The method is discussed and BEC results pre- 
sented, with application to the negative-ion beamline being de- 
signed. 


3169 A modern neutral beam injector for 475-keV 
MARS sloshing ions. Hamilton, G.W.; Goebel, D.M. (Law- 
rence Livermore National Lab., Univ. of California, Liver- 
more, CA 94550). pp 13 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Several recently developed techniques have enabled the au- 
thors to develop a neutral beam injector that produces 5 MW of 
475-keV D atoms for the injection of sloshing ions into the thermal 
barriers of the Mirror Advanced Reactor Study (MARS) tandem 
mirror machine. The injector consists of the following components: 
A surface-plasma source of negative deuterium ions (D/sup -/). A 
Transverse-Field Focusing (TFT) beam transport and acceleration 
system. Neutron shielding and baffling to reduce the neutron flux 
and ion source activation to a level that permits hands-on mainte- 
nance, as computed by Monte Carlo calculations. An optical cavity 
neutralizer to convert 95% of the D/sup -/ ions to D atoms by 
photodetachment in a high vacuum without producing positive 
ions. An injection path into the fan-shaped thermal barrier in which 
83% of the D atoms are ionized and trapped as sloshing ions, in- 
cluding a 9% enhancement due to multi-step collision process. 


3170 NBETF - a user facility for the development of 
long-pulse neutral injectors. Berkner, K.H. (Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA 94720). pp 
25 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). Contract AC03- 
76SF00098. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Neutral Beam Engineering Test Facility (NBETF) is a 
state-of-the-art facility for testing advanced design neutral-beam 
system components for the U.S. Fusion Program. The power 
system, which is versatile to accommodate different styles of 
sources, can provide 120 kV, 50-A, 30-sec pulses at a 10% duty 
factor. A variety of fault detectors that sense fault conditions in 
either the plasma source or accelerator are coupled to fast switches 
to remove the power from the injector. An actively cooled beam 
dump, which can be configured to accommodate various beam- 
power profiles, can dissipate 6 MW of power with a maximum 
power density of 2 kW/cm/sup 2/. The facility is equipped with 
diagnostics apparatus to determine the beam-power profile, heat- 
load to scapers, apertures, and grids, and the molecular-ion compo- 
sition of the beam. The NBETF is a user facility. To date, tests of 
the LBL 80 kV, 40-A (deuterium), 30-sec injector, a candidate for 
the MFTF-B source, have been completed. The ORNL candidate 
injector is under test. Future experiments that have been scheduled 
are a demonstration of LLNL’s pure-beam concept and the devel- 
opment of 120-kV long-pulse sources for the tokamak program. 
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3171 Neutral beam source for the TARA 
tandem mirror. Torti, R.P.; Coleman, J.W.; Post, R.S. (MIT, 
Plasma Fusion Center, Cambrid e, MA 02139). pp 25 of 
pivemget en record of the 1984 international confer- 
_ on science. Piscataway, NJ; IEEE Service 

Fisea. (CONF-840513—). Contract AC02- 
7SETSI015. 


From IEEE international conference on plasma science; St. 
Louis, MO, USA pg hen May 1984). 

The Neutral Beam Injectors for TARA tandem mirror are 
designed to produce 20 keV beams of hydrogen ions at current 
densities of 0.4 A/cm for 0.075 ms. The ion sources utilize field 
free, multifilament plasma generators coupled to sliding rail extrac- 
tors patterned after the LBL design. In an effort to determine stable 
and efficient operating regimes, a study of selected plasma and elec- 
trical characteristics of the arc discharge chamber of the prototype 
ion source has been undertaken. Filament power was provided by a 
programmed rate of rise voltage regulator with a current limit to 
eliminate sensitivity line fluctuations and minimize temperature 
variations from shot to shot. The anode was powered by a set of 
parallel transistor switches. A supply impedance ranging from 0.63 
ohm to 0.05 ohm could be chosen. The ion current density was 
measured with three Langmuir probes all of approximately 0.1 cm/ 
sup 2/ collection area. One allowed transverse position scans ap- 
proximately 4 cm from the plasma grid, another, axial scans up to 
0.2 cm from the grid. The third was used as a monitor for normal- 
izing the other two. 


3172 Fusion-product energy loss in inertial confinement 
fusion plasmas with applications to target burns. Harris, D.B.; 
Miley, G.H. (Fusion Studies Lab., Univ. of Illinois, 103 S. 
Goodwin Avenue, Urbana, IL 61801). pp 77 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, —s USA (14 May 1984). 

ertial confinement fusion (ICF) has been proposed as a 

a. to magnetic fusion in the drive towards energy produc- 
tion, but ICF target performance still contains many uncertainties. 
One such area is the energy-loss rate of fusion products. This situa- 
tion is due in part to the unique plasma parameters encountered in 
ICF plasmas which are compressed to more than one-thousand 
times solid density. The work presented here investigates three as- 
pects of this uncertainty. 


3173 Time resolved measurements of ablation velocity 
and acceleration of laser irradiated thin foil targets. Lee, 
P.H.Y.; Willi, O.; Wang, C.L. (Los Alamos National Lab.). 
pp 77 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Using a pinhole coupled to a soft x-ray streak camera, the 
authors obtain spatially-discriminated and time resolved 200eV 
images of ablation of the super-critical plasma and target accelera- 
tion from 0.53 pm laser irradiated thin foil targets at the LLNL 
Novette facility. For laser irradiances greater than ~10/sup 15/ 
W/cm/sup 2/, the rear target surface is heated by fast electrons to 
radiate in the soft x-ray region, making it visible to the streak 
camera. The ablation pressure can be directly obtained by using this 
technique. Experimental data of Au and Be thin foil targets are pre- 
sented. 


3174 Short wavelength laser-plasma interaction experi- 
ments in a spherical geometry. ge R.L. (Lab. for Laser 
Energetics, Univ. of Rochester). 80 of Conference 
record of the 1984 IEEE inteianetionil 4 conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Short wavelength (250 to 500 nm) lasers should provide re- 
duced fast electron preheat and increased laser-pellet coupling effi- 
ciency when used as laser fusion drivers. As part of an ongoing 








439 / ERA-12/1 


effort to study short wavelength laser plasm interaction, six beams 
of the 24 beam OMEGA Nad-glass laser system have been convert- 
ed to operation at the third harmonic. This system is capable of 
providing in excess of 250 Joules of 351 nm light on spherical tar- 
gets at intensities up to 2 x 10/sup 15/ W/cm/sup 2/. To date, ex- 
periments have been performed to study the uniformity of irradia- 
tion, laser absorption, fast electron production and preheat, energy 
transport within the target and underdense plasma instabilities. Both 
X-ray continuum measurements and Ka line measurements indicate 
that the absorption is dominated by inverse bremsstrahlung. Elec- 
tron energy transport has been studied using x-ray burn-through 
and charge collector measurements. The results show that with 351 
nm irradiation ablation pressures of order 100 Mbars are generated 
at intensities of 10/sup 15/ W/cm/sup 2/. 


3175 Targets driven by dual energy ions. Magelssen, 
G.R. (Los Alamos National Lab., Los Alamos, NM 87545). 
pp 82 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In a previous paper the authors described a concept for 
pulse shaping a heavy ion beam. The pulse shaping was accom- 
plished by using two significantly different ion particle energies. 
Briefly, low-energy ions of moderate power, that is 2 to 5 GeV Hg 
ions at 5 to 50 TW, are used to directly drive a spherical-shell 
target that is cryogenically layered with DT. The purpose of this 
first pulse is to compress the DT fuel, and the results suggest com- 
pressions of a hundred to a few hundred times solid density are 
possible. Following compression the target is irradiated with a high 
particle energy and power pulse, that is 30 to 60 GeV Hg ions at 
800 to 3000 TW. The main purpose of the second pulse is to bring 
by focusing the high-power beams to a spot size that is typically 
the order of or less than a millimeter in radius. Because the pusher 
is compressed by the first pulse, when the high-power beams arrive, 
the pusher is an effective high-energy particle absorber. Conse- 
quently, high-energy ions can be used to drive a less massive 
pusher, which produces the final fuel compression and heating. In 
this paper the authors present results on the effect of finite beam 
size (i.e. finite beam emittance) and present the concepts most im- 
portant characteristics. 


3176 Laser plasma interaction research with Antares. 
Gitomer, S.J.; Eden, G.E.; Kephart, J.F.; Kristal, R.; Mans- 
field, C. (Univ. of California, Los Alamos National Lab., 
Los ‘Alamos, NM 87545). pp 78 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Antares, the world’s most powerful laser, has recently begun 
operation at Los Alamos. Operating at a 10 micron wavelength, it 
has produced 1 ns pulses on target with an energy of 20 KJ. The 
pulse is delivered in 24 independently focused beams which can be 
made simultaneous to within about 100 ps rms. The individual 
beams focus with an £/6 cone and produce a spot diameter of about 
200 microns. Focused laser intensities in the range 10/sup 15/ to 
10/sup 16/ w/cm/sup 2/ can be achieved. The first experiment on 
Antares is designed to determine hot electron temperature scaling, 
absorption of incident laser light and the level of losses to fast ions. 
The diagnostic complement used in these experiments includes the 
following: (1) a thermopile based calorimeter array used to measure 
laser light absorption and fast ion losses, (2) a multichannel hard X- 
ray filtered scintillator photomultiplier system used to determine 
hot electron temperature from the X-ray bremsstrahlung spectrum, 
(3) X-ray pinhole cameras, (4) Crabeye fastest ion detection system, 
and (5) a multichannel filtered XRD soft X-ray detection system 
used to determine brightness temperature. 
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3177 Tradeoffs in the FIRST STEP facility design. 
Saylor, W.W.; Pendergrass, J.H.; Dudziak, D.J.; Peterson, 
R.R. (Los Alamos National Lab., Los Alamos, NM 87545). 
pp 35 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Successful development of Inertial Confinement Fusion 
(ICF) technologies and production of tritium and special nuclear 
materials (SNM) for weapons and fusion R&D programs are impor- 
tant national goals. FIRST STEP (Fusion Inertial, Reduced-Re- 
quirements Systems Test for Special Nuclear Materials, Tritium, 
and Energy Production) is a concept for a facility intermediate in 
scale between proof-of-principal experiments and more d 
commercial applications that can (1) serve as a test bed for ICF 
technology development and (2) produce tritium, SNM, and elec- 
tric power in useful amounts to offset facility capital and O&M 
costs. The authors reference conceptual design combines wetted- 
wall reactors, conservative pellet gains, reduced driver performance 
requirements, and modest extrapolations of current technology. 
They project production of SNM and tritium with costs, quality, 
and safety competitive with fission technology. The reference 
design includes a heavy-ion accelerator driver, but the facility con- 
= is largely independent of driver type. Plant performance and 

cost estimates are the result of several iterations of design tradeoff 

studies. Some of these tradeoffs are indicated in the study. 


3178 Status of a 5x2 GW laser-pellet fusion reactor. 
Ayub, S.M. (P.O. Box 3721, St-Paul, MN 55165). pp 36 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Presently a review and further technical innovations are pre- 
sented. The hydrodynamic stability of D-T pellets has already been 
achieved by using the multi-layer technology to prevent pre-heat- 
ing of the pellets before their implosion by the pulsed Laser beams. 
Additional stability was suggested by using 1% Fe, Mn compounds 
catalysts in inverse proportion to their magnetic susceptibilities and 
the application of a weak field (E.M) around the implosion cham- 
ber. 1% usage of C catalysts, such as C/sub 2/D/sub 4/, increases 
the containment time, exponentially, in accordance with Einstein- 
Langevin Equation. On the Laser side, two methods are available 
to update time-schedules. One is the X-Ray Lasers by inversion of 
Compton effect by scattering of H.P. Visible Lasers by special 
chemical gels, and their Q-multiplication by cascading. Energy will 
multiply by a factor of 10/sub 4/ and only 2 beams may exceed 
2MJ thresh-hold for the pellets. The other is the invention of pho- 
tomultiplication of Visible Ruby or Nd-Glass systems, by the in- 
crease of quantum-electronic active component in stages, the 
former allowing a percentage of 0.2 Cr/sub 2/0/sub 3/ in Ruby 
and 2 of Nd in the other. 


3179 Big Dee vessel protection McKelvey, 
T.E.; Eames, D.; Luxon, J.L.; Mahdavi, M.A.; Taylor, T. 
(GA Technologies Inc., San Diego, CA). p 35 of Confer- 
ence record of the 1984 IEEE international conference on 

plasma science. Piscataway, NJ; IEEE Service Center 
{1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In 1985 Doublet III was partially disassembled and its 
vacuum vessel replaced with a larger one having a “dee” shaped 
cross section. The magnetic geometry and expected high plasma 
current (SMA) give promise of achieving reactor relevant plasma 
conditions in a moderate sized device. Both neutral beam injection 
and radio frequency power absorption will be employed to heat the 
plasma. Four twin-source neutral beam injectors are employed, 
hence, eight locations on the vessel must be protected from beam 
shine-through. The center post region of the vessel is a right circu- 
lar cylinder with no obstacles or discontinuities, and protection 
design is straighforward. However,the outer wall of the vessel con- 
tains numerous access ports which cause the armor geometry to 
become more complicated. Peak heat fluxes are such that at least a 
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portion of the neutral beam armor must be water cooled graphite. 
The remainder is Inconel. 


3180 Conceptual neutral beam-injection tokamak for 
study of plasma heating, impurity control, and irradiation 
effect on fusion reactor materials. Ma, B.M. "Det. of Nucle- 
ar Engineering and Engineering, Research Institute, Iowa 
State Univ., Ames, IA). pp 27 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
Osis) NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A conceptual neutral beam-injection D-T tokamak to be de- 
signed for combined study of thermonuclear plasma heating, impu- 
rity control, and neutron irradiation effect on nuclear fusion reactor 
materials is proposed. The experimental device under consideration 
is an air-core, medium-size, flexible, slow compression and neutral 
beam-injection tokamak. With flexible, compact, medium-size toka- 
mak for easy access, maintenance service, and exchange or removal 
of parts, main components or whole body, the facility can be uti- 
lized to control the plasma impurities and to test, measure and ex- 
amine (or past-irradiation examination) the irradiation effect on nu- 
clear fusion reactor material, particularly the limiter and first wall 
materials subject to severe fast neutron irradiation. 


3181 Remote handling requirements and considerations 
for D-T fusion reactors. sg sone P.T. (Fusion Engineer- 
ing Design Center/Grumman Aerospace Corp., Oak Ridge, 
TN 37831). pp 247-255 of Robotics and remote handling in 
the nuclear industry. Toronto, Ontario; The Canadian Nu- 
clear Association (1984). (CONF-840916—). 

From Robotics and remote handling in the nuclear industry 
conference; Toronto, —— Canada (23 Sep 1984). 

Originally, the 2.5 mrem/h dose rate was established as an 
acceptable level for personnel access by dividing the maximum per- 
missible annual dose to workers (5 rems) by a standard working 
year (approximately 2000 h). This approach does not account for 
the ALARA requirement, and further consideration of a work year 
indicates that 1400 h is the maximum time available for worker op- 
erations next to the device. In an attempt to satisfy ALARA, the 1/ 
5 design objective has been adopted (i.e., 1 rem per year), which 
limits workers to 400 h at a shield boundary that has an activation 
of 2.5 mrem/h. Maintenance studies indicate that this is reasonable 
for devices with an availability of 25-50%. 


3182 IAEA workshop on fusion safety March 23-27, 
1981, Vienna, Austria. Kazimi, M.S. (MIT, Cambridge, 
MA). Journal of Fusion Energy; 1: No. 3, 241-244(Jul 1981). 
(CONF-810352—). 

From International Atomic Energy Agency conference on 
fusion eer: Vienna, Austria (23 Mar 1981). 

This paper discusses the March 1981 IAEA workshop on 

fusion safety which was the first of its kind to convene with a 
stated objective to achieve the following: an improved international 
understanding of fusion reactor safety; better understanding of the 
international data base available to address fusion safety; coordina- 
tion of current, similar ongoing safety related programs; consensus 
on the key areas where additional research or analysis is needed 
and the relative priorities of the various tasks; and promotion of 
conduct of fusion safety research on a broader international front. 
The participants discussed over two days the priorities of fusion re- 
search needs and assembled a long list of topics which this article 
includes. 


3183 Analysis of toroidal magnet systems on the basis of 
the Reissner shell theory. Bobrov, E.S.; Schultz, J.H. (Mas- 
sachusetts Institute of Technology, Cambridge). American 
Society of Mechanical Engineers, [Paper]; 1-6({1986]). 

A method for analyzing the structural behavior of toroidal 
magnet systems subjected to Lorentz forces both in and out of the 
winding planes, and thermal loads is considered in this paper. The 
toroidal coil assembly is treated as a finite thickness, orthotropic, 
rotationally symmetric shell of revolution acted upon by symmetri- 
cal and antisymmetrical loads. The equations based on Reissner’s 
shell theory are derived, and numerical solutions are presented. The 
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method is an efficient design tool for the analysis and shape selec- 
tion of toroidal magnet systems and their structures, such as the in- 
plane and out-of-plane load support systems for closed magnetic 
confinement machines, e.g. tokamaks, stellarators, and bumpy tori. 
15 references, 5 figures. 
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3184 (CONF-8510370—1) Perry plus: a practical ap- 
preach to guenetig Wnuie, Ete, 224; Klobe, L.E. (Oak 
Ridge National Lab., TN (USA). Information Resources 
7” 11 Oct 1985. Contract AC05-84OR21400. 8p. 

S, PC A02/MF A0l; GPO Dep. File Number 
DE87000220. 

From Practical conference on communication; Knoxville, 
TN, USA (11 Oct 1985). 

Most speakers have never entertained the possibility that ed- 
iting could greatly improve the quality of their slides and view- 
graphs. In truth, visuals for an oral presentation need the same at- 
tention to content and format as does the preparation of text. In ad- 
dition, the editor considers readability, use of color, and psycholog- 
ical factors such as comprehension speed, image retention limits, 
and attention span. Editing the test of visuals, choosing an appro- 
priate style and format, and using color effectively will give any 
speaker an advantage. These basic principles can be used with any 
production method, be it grease pencil or computer. The latest 
computer technology can turn out legible slides and viewgraphs 
and reduce production time, but the effectiveness of visuals ulti- 
mately depends on the care taken in their preparation. 


3185 (CONF-8606219—1) Foreign national scientists 
and engineers in the United States workforce. Finn, M.G. 
(Oak Ridge Associated Universities, Inc., TN (USA)). 1986. 
Contract AC05-760R00033. 6p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE87000308. 
From Conference on partnership with industry and commu- 
nity; Cincinnati, OH, USA (23 Jun 1986). 

This study addresses two questions: (1) How many immi- 
grant scientists and engineers (S/Es) are there? (2) What work do 
immigrant S/Es do, and how are they paid relative to natives? For 
Ph.D.’s we obtained the cooperation of the National Research 
Council (NRC) and the Social Security Administration, to examine 
all the recipients of engineering Ph.D.’s in 1980 and 1981 and to 
find out what proportion had $5000 or more of earnings in the US 
in 1982. Results indicate that 62% of all non-citizen graduates (and 
half of those on temporary visas) in engineering and computer sci- 
ence remained in the US. 


3186 (DOE/MA—0251) REAPS: Reportable Excess 
Automated Property System. Motor vehicle excess personal 
property catalog, October 1986. (USDOE Assistant Secre- 
tary for Management and Administration, Washington, DC. 
Office of Policy). Oct 1986. 30p. NTIS, PC A03/MF A0O1; 
1; GPO Dep. File Number DE87000709. 

This catalog lists the description, condition, acquisition cost, 
reimbursement value, and contacts. (DLC) 


3187 (LBL—20230) Materials and Molecular Research 
Division annual report 1985. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1986. Contract AC03-76SF00098. 318p. NTIS, 
PC Al14/MF A01; 1; GPO Dep. File Number DE87000889. 

Research in the following is reported: materials sciences, 
chemical sciences, nuclear sciences (actinide chemistry), fossil 
energy, energy storage systems (electrochemical), alloys and weld- 
ments for superconducting ucting magnets, and semiconductor materials 
and devices. Work for others is also reported. (DLC) 


3188 (TVA/OACD—86/5) US soybean processing in- 
dustry: optimal size, number and location. D'Souza, G.E.; 
Phillips, T.D.; Free, W.J. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Office of Agricultural and 
Chemical Development). Jan 1986. 106p. NTIS, PC A06/ 
MF AO1. File Number DE87900045. 

The US dominates world soybean production and trade. The 
soybean industry is confronted with organizing facilties to minimize 
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the costs of assembly, processing, and distribution of the final prod- 
ucts. A transshipment model was constructed to minimize the com- 
bined costs of assemblying and processing soybeans, and distribut- 
ing the co-products - meal and oil - to demand centers. Four solu- 
tions are presented, one each for the years 1977, 1981, 1990, and 
2000. Trends of supply and utilization data indicate that the growth 
of exports would be such that future export demand could be fully 
satisfied only if some degree of domestic use of soybeans for meal 
and oil were sacrificed. Trucks were the dominant mode of domes- 
tic soybean and soybean meal shipments. Rail dominated soybean 
oil shipments. When regional processsing constraints are eliminated, 
substantial savings in total costs result. This indicates that the po- 
tential exists for significant future cost reductions on a national 
basis, if processing transshipment points can be more optimally 
sized and located. 


(TVA/ONRED/LER—86/3) Directory of 
Mississippi's forest industries, 1985. (Mississippi Forestry 
Commission, Jackson (USA). Jul 1986. 97p. NTIS, PC 
AOS. File Senalier DE87900081. 

Mississippi's economy is heavily dependent upon forest in- 
dustries. In 1985, over 45,000 Mississippians were employed by 
active primary and secondary wood-using industries. There was a 
total of 713 active primary and secondary manufacturers of forest 
products during 1985. This compares to 621 forest products manu- 
facturers in 1976; an increase of 15%. This increase is manifested by 
an increase of 156 secondary processors and a decrease of 112 pri- 
mary processors. The largest decrease was in sawmills which 
dropped from 292 in 1976 to 195 in 1985. 
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3190 (AD-A—169635/0/XAB) Phased Array Laser 
System (PALS). Final report, July 1985-July 1986. Schnurr, 
A.D.; Meisenholder, S.; Litvak, M.; Quon, S.; Koop, G. 
(TRW Space and Technology Group, Redondo’ Beach, CA 
ogee Applied Technology Div.). 9 Jul 1986. 148p. NTIS, 


PC A07/MF AO1. 

This final report for the Phased Array Laser System (PALS) 
project presents analyses and design approaches for a high-bright- 
ness space-based HF phase-conjugate laser system answering cur- 
rent SDI needs. These efforts, both analytic and subscale 
mental, are first steps toward a conceptual design for an SDI SBL 
system with substantial advantages over conventional non-phase- 
conjugate systems. The analyses deal with the master oscillator, 
power amplifier, phase conjugation, and beam-director subsystems. 
ALPHA-type devices comprising the MOPA are modeled with the 
ANOM/CLAM/LFCM codes. The assembly for separating the 
high-power conjugated beam from the low-power master oscillator 
beam is modeled with a French polarization grating code and U of 
Arizona and OCLI quarter-wave retarder codes. A phase-conjuga- 
tor SBS cell with 40-atm xenon is modeled with BOUNCE/ 
BRIWON codes. Multisegmented primary and monolithic second- 
ary-mirror beam-director assemblies are modeled with wave optics 
codes develolped in this project. Subscale experiments on xenon gas 
and CCl liquid SBS phase-conjugation-explored dependence of 
SBS reflectivity and conjugation fidelity on parameters such as 
beam quality degradation by aberrators and on the f/number of the 
focusing geometry. 


3191 (AD-A—169659/0/XAB) Investigation of expert 
systems usage for software requirements development in the 
Strategic Defense Initiative environment. Interim report, 
May-July 1985. Chien; Liebowitz. (Naval Research Lab., 
Washington, DC (USA)). 10 Jun 1986. 30p. (NRL—8968). 
NTIS, PC A03/MF AOl1. 

The Strategic Defense Initiative (SDI) poses a significant 
challenge to the United States, namely how to counter the threat of 
Soviet nuclear ballistic missiles. Part of the solution to this problem 
involves the development of sophisticated automatic programming 
techniques. Embedded within these techniques is how to develop 
and check the consistency of evolving SDlI-related software re- 
quirements. This report addresses what has been done in develop- 
ing tools for software requirements determination and what has to 
be done in developing future software requirements tools for the 
SDI environment. The use of expert systems in an inherent part of 
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these considerations. This report first develops a basic foundation 
on software design. Specifically, its definition, emergence, descrip- 
tion, and methodologies and tools are addressed. Afterwards, the 
SDI environment and its associated problems are described. Then, 
recommendations for a knowledge-based software requirements de- 
velopment approach are explained. 


3192 pre egg pee Soviet development of 
gyrotrons. Interim report. Kassel. (RAND Corp., Santa 
Monica, CA (USA)). May 1986. 75p. (RAND/R—3377- 
ARPA). NTIS, PC A04/MF AO1. 

This report surveys the development of high power cyclo- 
tron-resonance masers (CRM) and gyrotrons in the Soviet Union, 
based on Soviet open-source literature. It deals with the nature and 
history of relativistic CRM devices; provides a sequence of the 
most important issues of gyrotron research and develoment as per- 
ceived by Soviet authors; and discusses individual Soviet research 
groups, the basic organizational units responsible for the CRM and 
gyrotron research and development. The study suggests, among 
other things, that high-power relativistic microwave electronics is 
one of the most successful areas of Soviet R&D. It has maintained a 
consistent record of significant achievements; it has managed to 
overcome the systemic weakness of the Soviet R&D system in 
being able to translate effectively the results of advanced research 
into production of practical equipment; and it has become the fast- 
est growing area of application of pulsed-power technology, which 
itself has been for many years the subject of priority development 
in the USSR. 


3193 (AD-A—170142/4/XAB) Feature generation and 
analysis of 


statistical physiological responses 

exposure. Final report, January 1984-January 1985. Fu; 
Swain, P.H.; Anuta, P.E. (Purdue Univ., Lafayette, IN 
(USA). School of Electrical Engineering). Apr 1986. 57p. 
NTIS, PC A04/MF AO0Ol1. 

This report describes research carried out on the problem of 
automated information extraction from multichannel physiological 
signals. Analog tapes were obtained of data recorded during an 
animal study of the ventilatory requirements after nerve-agent ex- 
posure. The main objective of the research was to determine if the 
physiological signals contained information relevant to the state of 
the subject. It was also of great interest to determine if the feature 
condition of the subject could be predicted from the data obtained 
at a point shortly after initial contact with the agent. This study 
also included development of techniques for compression and proc- 
essing of large volumes of data. This report covers data digitaliza- 
tion, feature generation, and data analysis. Because of the limited 
numbers of tapes available with adequate quality signals, only three 
experiments were analyzed in depth. Feature generation and analy- 
sis algorithms were developed and used on data from these experi- 
ments. Statistical and physiological feature evaluations of the data 
revealed that information from several signals, when displayed as 
biplots, permitted differentiation among the carrying states of the 
animals. Results of this contract indicate that these techniques may 
be useful in developing algorithms which predict the consequences 
for casualties based on data obtained shortly after nerve agent expo- 
sure. 


3194 pee sadn ge Churchill's soft-underbel- 
ly approach onto the European continent - a missed opportu- 
nity. Study project. Lawton, J.P. (Army War Coll., Carlisle 
Barracks, PA (USA)). 12 May 1986. 35p. NTIS, PC A03/ 
MF AOI. 

This paper analyzes Winston Churchill's World War II pro- 
posal to enter the continent of Europe via the Balkans, the soft-un- 
derbelly. It considers the failure of the United States to have a na- 
tional policy or grand strategy in place upon which to weigh such 
proposals. The American, British, and Russian perspectives are then 
reviewed, conclusion drawn, and suggestions made for a future 
strategy in Europe. 


(AD-A—170204/2/XAB) Beam propagation exper- 
imental study. Annual report. Ekdahl, C.A. (Mission Re- 
search Corp., Albuquerque, en eats Mar 1982. 360p. 
(AMRC-R—352). NTIS MF A0Ol 
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A program of extensively diagnosed experiments to investi- 
gate the physics of intense relativistic electron beam propagation in 
low-density air is in progress using beam generators. The primary 
objectives of this research are the rate of erosion of the head of the 
beam, and to investigate resistive instabilities, such as the hose and 
hollowing modes, that limit the transport of beam energy over sig- 
nificant distances. The tasks of delineating the pressure range for 
maximum energy transport and measuring the temporal evolution 
of the current-density profile of the beam produced by the FX-100 
have been accomplished. Maximum energy transport (measured ca- 
lorimetrically) of the FX-100 beam (about 1.5 MeV, 40 kA, 120 ns) 
occurred at 0.3-0.5 Torr air pressure. This air-pressure window for 
maximum energy transport was defined by loss of the tail of the 
beam at high pressures and by erosion of the beam head at low 
pressures. Propagation in the window was characterized by a high 
degree of current neutralization (about 80% or more), by intense 
light emission, suggestive of strong avalanche breakdown, and by 
the onset of a virulent hollowing instability that resulted in as much 
as 80% of the beam current being carried in a thin annular shell at 
a radius about twice the Bennett radius characterizing the initially 
injected current distribution. 


3196 (AD-A—170250/5/XAB) Maneuver Warfare revis- 
ited: a plea for balance. Hamilton, M,R. (Army War Coll., 
Carlisle Barracks, PA (USA)). Apr 1986. 23p. NTIS, PC 
A02/MF AO1. 

This paper is a plea for balance in the current pursuit of un- 
derstanding of the concept and the teaching of Maneuver Warfare. 
It specifically addresses the need for a more-complete analysis of 
some of the more-common historical examples commonly offered as 
examples of the supremecy of Maneuver Warfare. The paper in no 
way disagrees with the desirability of conducting the kinds of oper- 
ations associated with the ill-defined concepts offered by advocates 
of Maneuver Warfare but suggests that the desirable results of his- 
torical battles may be too readily ascribed to the dynamic, offensive 
actions of the victorious side. Secondly, the paper points out the 
lack of utility and applicability of some common buzzwords being 
used in today’s Army. Specifically assailed is the concept of turning 
within a decision cycle. The paper describes the reasons that this 
commonly used phrase has little applicability to ground warfare. 
Finally, the paper mentions the tendency for the Maneuver Warfare 
camp to cloud discussion of doctrine in a kind of intellectualism 
and elitism that has no use in forming the necessary consensus de- 
manded by doctrine. 


3197 (AD-A—170276/0/XAB) Key issues for the strate- 
gic-offensive-force reduction portion of the nuclear and space 
talks in Geneva. Interim report. Warner, E.L.; Kent, G.A.; 
DeValk, R.J. (RAND Corp., Santa Monica, CA (USA)). 
hg 45p. (RAND/N—2348-1-AF). NTIS, PC A03/ 


This note discusses approaches for the limitation and reduc- 
tion of U.S. and Soviet strategic attack forces. It identifies three na- 
tional security objectives that the United States and, arguably, the 
Soviet Union seek to obtain through a combination of strategic nu- 
clear force deployments, arms control, and diplomacy: credible de- 
terrence, strategic, crisis stability, and essential equivalence. It de- 
fines three measures that can be controlled to constrain the destruc- 
tive capacity of intercontinental strategic attack forces: the amount 
of ballistic missile throwweight, the number of ballistic missile RVs, 
and the amount of bomber gross takeoff weight. It then considers 
an alternative approach, a weighted composite measure that yields 
a smaller initial difference between U.S. and Soviet ballistic missile 
forces than the pure throwweight approach, thus providing better 
prospects for successful compromise in negotiation. It concludes 
that the United States cannot reasonably expect to gain any treaty 
significant reductions in Soviet ballistic missile capabilities without 
being prepared to accept considerable constraints on the growth of 
the U.S. bomber force weapon-carrying potential. 


3198 (AD-A—170403/0/XAB) Ingredients of military 
genius. Student essay. Blair, JM. (Army War Coll., Carlisle 
— PA (USA). 7 Apr 1986. 22p. NTIS, PC ‘A02/MF 


This article deals with military genius from an historical and 
a classical theory perspective. The author modifies an approach de- 








Oo cid Gace 1s Ulian s gomenns tec th es 
destiny. 


3199 (AD-A—170433/7/XAB) Future trends in interna- 
tional terrorism. Jenkins. (RAND Corp., Santa Monica, CA 
oe ae 1985. 32p. RAND-P—7176). NTIS, PC A03/ 


This survey offers a depressing but conservative view of 
future trends in terrorism. Terrorism persists. It may double in 
volume, but the world does not end in terrorist anarchy. Few 
changes are foreseen in terrorist tactics or targets. Terrorists will 
escalate their violence, their attacks will become more i 


become an accepted fact of contemporary life-commonplace, ordi- 
nary, banal, and therefore somehow tolerable. 


3200 ee ee 
Annual Report]. Annual report 1984-1985. (Atomic 

of Canada Ltd., Ottawa, Ontario). 1985. ai NTIS 1S COS 
Sales Only), PC A04/MF AOl1. File Number DE86704053. 

French version included as AECL--8826F. 

The annual report for Atomic Energy of Canada Limited is 
presented. An overview of the last year’s major events is given and 
some new areas of expansion are outlined. Financial data for the 
fiscal year 1984/1985 is also given. 


3201 (CERN—86-04) John Adams and his times. 
Amaldi, E. (European Organization for Nuclear Research, 
Geneva (Switzerland)). 30 May 1986. . (CONF-851292— 
1). NTIS (US Sales Only), PC A A01. File Number 
DE86704279. 

From John Adams memorial lecture; Geneva, Switzerland (2 
Dec 1985). 

In this first John Adams’ Memorial Lecture, an outline is 
given of his work, especially from the beginning of CERN in 1952 
until his death in 1984. The historical survey covers John Adams’ 
technical and managerial contributions to the development of 
CERN and its accelerators, as well as to fusion research in Britain 
pal ene ny soe age tage coe nica Boe 
the International Committee for Future Accelerators (ICFA), 
Adams’ interest in international co-operation is also stressed. In the 
spirit of this great European, arguments are given for CERN to 
continue to be the first-rate high-energy physics laboratory which it 
has been in the past. 


CNFO—0157) i apo of how the Atomic 
Energy Control Board research and program is 
administered. (Atomic Energy Control Board, Ottawa, On- 
tario (Canada)). Jun 1985. 28p. and French). 


English 
Ln dy Sales Only), PC A03/MF A0Ol1. File Number 
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The Regulatory Research Program should be seen as aug- 
menting and extending the capability of in-house resources. The 
overall objective of the research program is to produce pertinent 
and independent information that will assist the Board and its staff 
in making correct, timely and credible decisions on regulating 
atomic energy. Within the framework of the general objective, the 
specific objectives are: (i) to verify information, claims or analyses 
from licensees in support of licensing actions; (ii) to fill gaps in 
knowledge to enable the Board to contribute to the establishment 
of health and safety requirements or guidelines or to aid in arriving 
at licensing decisions; (iii) to stimulate licensees to do more work 
on certain topics relating to health, safety or security; (iv) to devel- 
op information on the regulatory process and the evaluation of the 
regulatory process; (v) to develop equipment or procedures to en- 
hance health, safety or security in those cases where the industry is 
not competent or inclined to do so; and (vi) to enhance the compe- 
tence of the Board and its credibility in the eyes of licensees and 
the public. 


(INIS-BR—509) Annual report of the Brazilian 
Nuclear Commission-1984, (Comissao Nacional de 
Energia Nuclear de Brasil, Rio de Janeiro). 1984. 34p. 
Portuguese). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number ser DE86704051. 

The results of the researches and activities carried out in 
fiscal 1984 at Brazilian Nuclear Energy Commission are summa- 
rized. (E.G.). 


(INIS-mf—10464) Thirteenth meeting of represent- 
atives of RCA Member States, Summary report. (Intemation- 
al Atomic ony Loney: Von pi (Austria)). Jul 1986. = 
(CONF-840937 ad Sales Only), PC 
A03/MF AO1. File Number DE8E7O40s 

From 13. area tele ak Wists slain 
Vienna, Austria (24 Sep 1984). 

The 13th Meeting of Member States of RCA (Regional Co- 
operative Agreement for Research, Development and Training Re- 
lated to Nuclear Science and Technology) was held on 26 Septem- 
ber 1984 in Vienna. This document constitutes the report of that 
meeting. It includes the list of participants, agenda, summary of dis- 
cussions, and 1984 costing table. The Report of Recommendations 
for the meeting consisted of the Summary Report of the Sixth 
RCA Working Group Meeting held in Kalpakkam, India, 20-23 
March 1984. This Summary Report dealt with such topics as RCA 
research projects (including nuclear techniques to improve legume 
and buffalo production, radiosterilization of medical supplies, main- 
tenance of nuclear instruments, isotope applications in hydrology 
and sedimentology), progress of the RCA/UNDP Industrial 
Project, and future programmes and budget. 


3205 Se, eee ee eee ee 
under visiting research program in Research Reactor Insti- 
tute, Kyoto University, in first half of 1984. (Kyoto Univ., 
Kumatori, Osaka voor Research Reactor Inst.). 1984. 
102p. (In Japanese) S (US Sales Only), PC A06/MF 
AO1. File Number DE86704280. 

The technical reports of KURRI are published at any time 
summarizing in the form of interim report the data required for re- 
search and experiment, such as the results of various functional 
tests of experimental devices, the test results of the things made for 
trial, the state of radiation cortrol and waste treatment and the re- 
ports of study meetings, or the remarkable results obtained during 
research, new techniques, the discussion on other papers and re- 
ports and so on. In this report, the summaries of 90 researches car- 
ried out under the visiting research program in the first half of 1984 
are collected. The subject number, title, reporters and the gist of 
each research are reported. (Kako, I.). 





REFER ALSO TO CITATION(S) 8 = 483, 573, 1050, 1135, 1213, 1347, 
1349, 1351, 1352, 1353, 2515, 2969, 319, 


3206 (AD-A—169548/5/XAB) Brief review of 


adaptive 
null steering Memorandum report. McWhirter, 
J.G. oe ae and Radar Establishment, Malvern 
(UK)). Feb 1986. 36p. (RSRE-MEMO—3939). NTIS, PC 
A03/MF AO1. 


A brief theoretical review of adaptive null steering is pre- 


be suitable only for digital processing and are more expensive from 
the computational point of view. However, they are well suited to 
parallel ing and now provide a very practical alternative 
due to recent advances in VLSI circuit technology. A brief discus- 
sion on the effects of multi-path propagation on adaptive null-steer- 


3207 (AD-A—169981/8/XAB) High-Performance Paral- 
lel Computing. Final report, 1 February 1984-31 January 
1985. Browne, J.C.; 7 Race nag G.J. (Texas Univ., Austin 
(USA). Dept. of a Sciences). 22 Jan 1986. 23p. 

NTIS, PC A02/MF AO 
The 1984/85 accomplishments of the research project High- 
Performance Parallel Computing included bringing the prototype 
of the Texas Reconfigurable Array Computer (TRAC) to a config- 
uration and to a state of stability where it could support execution 
of simple assembly language programs; initial development of a uni- 
fied model of parallel computation which is a basis for a program- 
ming environment uniting process and data flow models of parallel 
bringing to operational status on an alternative host 


Structures 

exploration of the expressive capabilities of this programming lan- 
guage; initiation of development of a graphical programming lan- 
guage based on the unified model of parallel computation men- 
tioned previously; major progress on a graphically interfaced Petri 
Net-based performance modeling system for parallel computations 
and development of algorithms for scheduling of circuits to realize 
= in configurable Banyan network-based computer ar- 


3208 (AD-A—169991/7/XAB) Framework for formula- 
tion and analysis of computation structures. Final 
report, 1 February 1984-31 January 1985. Browne, J.C. 
(Texas Univ., Austin (USA). Dept. of Computer Sciences). 
1985. 7p. NTIS, PC A02/MF AOl. 

This paper gives a systematic methodology for the formula- 
tion of parallel-computation structures and algorithms. The method- 
ology supports both synthesis of parallel algorithms and analysis of 
parallel algorithms. 


3209 (AD-A—169999/0/XAB) TRAC (Texas Reconfi- 
puting. Final report, 1 "February - 
Browne, J.C. (Texas Univ., Austin (USA). Dept. of Com- 
puter ee 1984. 6p. NTIS, PC A02/MF AOl1. 

This paper defines one set of requirements for a successful 
general-purpose parallel architecture, describes the design concepts 
of the Texas Reconfigurable Array Computer (TRAC) and then 
demonstrates that the TRAC architecture fulfills these require- 
ments. It is seen that TRAC implements a general-purpose parallel 
computation system through its ability to implement a spectrum of 
single-purpose architectures. Special attention is paid to architectur- 
al support for software and to the I/O problems for a many-proces- 
sor architecture. 
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3210 (AD-A—170007/9/XAB) Advanced a 
systems. Semi-annual technical report, 1 October 1984-30 
September 1985. Kleinrock. (California Univ., Los Angeles 
(USA). Dept. of Computer Science). 30 Sep 1985. 130p. 
NTIS, PC A07/MF AOl1. 

Research published during this reporting period covers a 
broad spectrum of results in the areas of random-access communi- 
cations, computer networks, and distributed processing (a new and 
rapidly growing area of research and practical importance). In this 
latter area, the major works involved the behavior of distributed al- 
gorithms for election and traversal in networks, and the evaluation 
of the achievable and achieved parallelism in parallel processing 
systems. A general model of distributed processing exposed a po- 
tential areas of networks and multiaccess, results herefocus on im- 
proved and innovative models. A major contribution of this re- 
search during this reporting period is a dissertation entitled Distrib- 
uted Algorithms for Election in Unidirectional and Complete Net- 
works, by Yehuda Afek. This entire dissertation forms the body of 
this report. 


3211 (AD-A—170113/5/XAB) Portable operating sys- 
tems for network computers: distributed operating systems 
support for group communications. Final report, 12 April 
1982-31 August 1985. Wittie, L.D. (State Univ. of New 
York, Stony Brook (USA). Dept. of Computer Science). 31 
Oct 1985. 37p. NTIS, PC A03/MF AO1. 

The project Portable Operating Systems for Network Com- 
puters that ran from April 1982 until August 1985 saw the creation 
of an entire distributed operating system (MICROS/SAM2S) for a 
multiple ethernet system of DEC LSI-11 and Motorola 68000 sys- 
tems. The modularity, hidden type managers, abstract manager 
hierarchies, message-oriented drivers, and layered tasks used in the 
design of the SAM2S operating system allowed the easy porting of 
the original LSI-11 based system to Motorola 68000 processors and 
its extension to a plexus of four interconnected thernets. The 
system was used to explore ways to support efficient communica- 
tions within groups of processes scattered over many computers, 
especially in very large networks. This project has carefully delin- 
eated different classes of multicast communications within networks 
and has shown three different efficient ways to implement multi- 
cast: host, channel, and tree-based protocols. Only tree multicast is 
suitably efficient for networks of thousands of computers. 


3212 (AD-A—170245/5/XAB) Fault tolerance in paral- 
lel architectures. Final report, June 1982-December 1985. 
Gray, F.G. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Electrical Engineering). 30 
May 1986. 36p. NTIS, PC A03/MF AO1. 

This paper describes a proposed automatically reconfigurable 
cellular architecture. The unique feature of this architecture is that 
the reconfiguration control is distributed within the system. There 
is no need for global broadcasting of switch settings. This reduces 
the interconnection complexity and the length of data paths. The 
system can reconfigure at the request of the applications software 
or in response to detected faults. This architecture supports fault- 
tolerant applications since the reconfiguration can be self-triggered 
from within. The complete reconfiguration process can proceed 
without external interference. 


3213 (AD-A—170273/7/XAB) Reconfigurable cellular 
architecture. Gollakota, N.S.; Gray, F.G. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). Dept. of 
— Engineering). Aug "1984. 4p. NTIS, PC A02/MF 

Cellular arrays of processors are suitable for implementing 
algorithms that have a substantial amount of inherent parallelism. 
This paper describes an automatically reconfigurable cellcular ar- 
chitecture, in which the hardware resources can be automatically 
reconfigured at the request of the user or the operating system to 
best match the algorithm to be executed. The control function is 
distributed throughout the cellular structure, instead of having a 
master control which otherwise constitute a hard core. 
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3214 (AD-A—170291/9/XAB) Value-cell encoding 
strategies. Technical report. Sullins. (Rochester Univ., NY 
(USA). Dept. of Computer Science). Aug 1985. 26p. (TR— 
165). NTIS, PC A03/MF AO1. 

In many application areas, particularly in the biological sci- 
ences, there is the need to store several values of variables. Given a 
finite precision, one can store these values in N/sub k/ explicit 
cells, refered to as value cells, in a k-dimensional space of grain N. 
Typically, the number of values that must be stored is a very small 
fraction of the total number specified by the grain of the multidi- 
mensional space. This leads to data structuring that reduces the 
number of explicit cells required for a given level of accuracy. One 
idea is coarse coding, intersection of larger, coarser-grained cells. 
Coarse coding has been shown to reduce the number of cells re- 
quired by a factor of 1/D/sub k-1/ where D is the diameter of the 
coarse cell in units of fine-grained cells. This intuitively appealing 
idea in fact involves many subtle tradeoffs that are the focus of this 
paper. Coarse coding is shown to be independent of the isptrophy 
of the cells and superior to simply reducing the grain of the repre- 
sentation space. Loss of information due to the possibility of some 
fine-grained cells sharing some of the same coarse cells and due to 
uncertainty in the input and translations of data is examined. 


3215 henge ag ge General-purpose reconfi- 
gurable architecture. Gray, F.G. (Virginia Polytechnic Inst. 
and State Univ., —stresidey (USA). Dept. of Electrical En- 
gineering). Oct 1982. Sp. NTIS, PC A02/MF AO1. 

An architecture is described that is capable of self-reconfig- 
uration. This capability is exploited to imbed a variety of special- 
purpose architectures in a single structure. Design requirements for 
automatic detection of faults and for automatic reconfiguration in 
the presence of faulty cells is also presented. 


3216 (AD-A—170467/5/XAB) Prospects for printing 
very-large-scale integrated circuits with masked ion-beam li- 
thography. Randall, J.N. (Massachusetts Inst. of Tech., Lex- 
ington (USA). Lincoln Lab.). Jun 1986. 8p. (MS—6952). 
NTIS, PC A02/MF AO1. 

Ions hold a number of advantages over uv photons, x-ray 
photons, and electrons when used for high-resolution printing. 
Masked ion beam lithography (MIBL) has demonstrated many of 
the requirements of a very large scale integrated (VLSI) litho- 
graphic tool. Some of the different approaches to MIBL and their 
advantages will be discussed. 


3217 (AECL—8573) ASSERT-4 user's manual, Two 
phase flow and heat transfer in rod bundles. Judd, R.A.; 
Tahir, A.; Carver, M.B.; Stewart, D.G.; Thibeault, P.R.; Ki- 
teley, J.C.; Rowe, D.S. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.; Lakehead 
Univ., Thunder Bay, Ontario (Canada); Rowe and Associ- 
ates, Bellevue, WA (USA)). Sep 1984. 97p. NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86704045. 

FORTRAN for CDC computers. 

ASSERT-4 is an advanced subchannel code being developed 
primarily to model single- and two-phase flow and heat transfer in 
horizontal rod bundles. This manual is intended to facilitate the ap- 
plication of this code to the analysis of flow in reactor fuel chan- 
nels. It contains a brief description of the thermalhydraulic model 
and ASSERT-4 solution scheme, and other information required by 
users. This other information includes a detailed discussion of input 
data requirements, a sample problem and solution, and information 
describing how to access and run ASSERT-4 on the Chalk River 
computers. 


$218 (AECL—8833) Application of MVPACK to the 
design of multivariable control systems for a nuclear steam 
generator. Hinds, H.W. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). May 
1985. 29p. (CONF-850468—2). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86704046. 

From Seminar on power plant digital control applications; 
Phoenix, AZ, USA (9 Apr 1985). 

MVPACK is a user-friendly software package that combines 
a powerful capability to design and analyze complex multivariable 








control systems, both in state space and transfer function form, with 
an ease of application. MVPACK is a set of interactive modules 
that appears to the user as a high-level calculator. It is composed of 
a database, interaction methods, a mathematical library, and an ex- 
tensive collection of design algorithms including: order reduction of 
linear models; pole shifting with output feedback; modal control; 
optimal control with stochastic state estimation; and the inverse 
Nyquist array method. The subject of this paper is the design of 
multivariable controllers for a nuclear steam generator. The avail- 
able outputs of the 15th-order model are steam pressure and water 
level; control inputs are steam and feedwater flows. Four of the 
design techniques implemented in the MVPACK module are out- 
lined and then applied to this model. 


3219 (ANL/TM—438-Rev.) Guide to sharing personal 
computer resources via local area networks. Revised. 
Winkler, L. (Argonne National Lab., IL (USA). Computing 
Services). Aug 1986. Contract W-31- 109-ENG-38. 70p. 
NTIS, PC A04/MF A0Ol1; GPO Dep. File Number 
DE86016088. 
This Guide is for professional staff who commonly need 
computing tools on personal computers, minicomputers, mainframe 
computers, and supercomputers. It provides information and recom- 
about personal computer local area networks in the 
context of the larger scheme of computing tools and services at the 
Laboratory. The material presented here is for the person consider- 
ing installation of a personal computer local area network. Chapter 
1 introduces the reader to the concept of personal computer local 
area networks and provides background material on networking. 
Chapter 2 summarizes Computing Services’ evaluation of personal 
computer local area networking in general terms. Chapter 3 de- 
scribes the technical and functional details of Computing Services’ 
Personal Computer Local Area Network Evaluation and Demon- 
stration Project. Chapters 4 and 5 are for individuals who are famil- 
iar with personal computing and who will be responsible for estab- 
lishing a local area network. Chapter 4 covers technical issues relat- 
ing to the prototype network installation in Building 221. Chapter 5 
warns potential users what to expect when establishing a local area 
network. 7 figs., 9 tabs. 


(BNL—38241) Fuzzy system model on an IBM pc. 
Thorndike, A.M. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CHO00016. 16p. (CONF- 
861215—1). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE86012711. 

From ACM conference on personal and small computers; 
San Francisco, CA, USA (3 Dec 1986). 

An explanation is given of the term fuzzy sets. Arithmetic 
conventions for dealing with fuzzy numbers are presented. The im- 
plementation of a fuzzy model of tree growth by a computer pro- 
gram named FUZAR is discussed. 3 refs., 6 figs. 


$221 (CONF-860363—4) PLOT command: a suite of 
graphics postprocessors. Ballou, M.L.; Gray, W.H. (Oak 
Ridge National Lab., TN (USA). Computing and Telecom- 
munications Div.). Mar 1986. Contract AC05-840R21400. 
16p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000231. 

From ISSCO week; New Orleans, LA, USA (10 Mar 1986). 

At Martin Marietta Energy Systems, Inc., a wide variety of 
plotting devices and graphics software is available, but the same set 
of graphics software and hardware is not consistently available 
across the different computer systems. However, a suite of comput- 
er software known as the PLOT command has been developed to 
provide a unified approach to graphics postprocessing for two 
DECsystem-10s, a dual IBM 3033, and numerous VAXs. The 
PLOT commands accept a graphics metafile or command file and 
the name of a plotting device and then use this information to 
decide which postprocessor to execute. For a postprocessor located 
on a remote computer, the PLOT commands create and transmit 
the necessary job control statements to process a user’s request, and 
for plotting to a graphics terminal or a locally available plotting 
device, the PLOT commands directly execute the appropriate post- 
processor. Thus, a single integrated command allows users to plot a 
variety of graphics metafiles or command files on a diversity of 
plotting devices. 
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3227 (CONF-861102—15) Choosing measures of central 
tendency in biological research Fields, D.E. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
ACO05-840R21400. . NTIS, PC A02/MF A011; GPO Dep. 
File Number DE860 3549. 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 1986). 

The TERPED code is a versatile methodology for determin- 
ing with what confidence a data set may be considered to have a 
normal or a log-normal distribution, and for determining various 
measures of central tendency of these data. It should prove benefi- 
cial even to individuals having access to SAS, since TERPED is a 
relatively short public-domain code that generates high resolution 
graphical output, whereas SAS is a much larger code, is proprie- 
tary, and cannot be modified for special applications. This code is 
fast, interactive, and requires little computer memory. 6 refs. 


3223 (CTA-IEAV-NI—011/85) Implementation of the 
SAMPO computer code in the Cyber 170-750. Chagas, E.F.; 
Liguori Neto, R.; Gomes, P.R.S. (Centro Tecnico Aeroe- 

Sao Jose dos Campos (Brazil). Inst. de Estudos 
Avancados; Sao Paulo Univ. (Brazil). Inst. de Fisica; Uni- 
versidade Federal Flumi Niteroi (Brazil). Inst. de 
Fisica). 11 Nov 1985. 23p. Portuguese). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704047. 

The code SAMPO, in this available version, incorporates al- 
gorithms that determine energy, eficiency and peak shape. The 
code also includes processing subroutines that provide automatic 
surveys of peaks raising all their characteristics. The handling of 
the code has been improved and its analysing capacity in each 
region of the spectrum has been amplified. Practical information re- 
garding the use of the code is enclosed. Tests made guarantee the 
good performance of the code SAMPO in the Cyber system-IEAv. 


3224 (DOE/EIA—0500) Creating tables with TPL. 
(USDOE Energy Information Administration, Washington, 
DC). 10 Oct 1986. 66p. NTIS, PC A04/MF A0Ol - GPO; 
GPO Dep. File Number DE87000952. 

Table producing Language (TPL) was developed by the 
Bureau of Labor Statistics (BLS) as a tool to meet their large pub- 
lishing demands for statistical tables and data analysis. To meet it’s 
own large publishing demands, EIA has i TPL as one 
of it's methods to produce statistical tables. TPL is a flexible, com- 
puter-based system designed to select, format, tabulate, and display 
data. The user specifies the horizontal (row) and vertical (column) 
headings, input data, and content of a table, but does not encode 
the actual logic to create the table. The two basic elements of TPL 
are the codebook and the table request. The codebook describes the 
input data to be used in the table production. After a codebook has 
been created, you are ready to write the TPL request. The TPL 
request is the statements that together create a set of instructions 
that produce the table. 


3225 (DOE/ER/02383—0121) Software interconnection 
technology to support specification of environ- 
ments. Purtilo, J.M. (Illinois Univ., Urbana (USA). Dept. of 
Computer Science). Sep 1986. Contract AC02-76ER02383. 


164p. CDCS-R—86-1269; | UILU-ENG—86-1752; 
COO—2383-0121). NTIS, PC A08/MF A0l; 1; GPO Dep. 
File Number DE87000562. 

This thesis addresses the high cost of developing large soft- 
ware systems. Much of this cost is attributed to widely used nota- 
tions for describing interconnection (the current notations either ob- 
scure interconnection structure and properties, or lead to unneces- 
sary complexity), and to implemented codes’ inability to accommo- 
date heterogeneity in languages or hosts. The approach to reducing 
this cost, as well as to providing improved functionality in software 
products, is to develop a model for software interconnection, and 
then derive all integration and interconnection support services 
based on this single, unifying. model. Two new concepts are essen- 
tial to this approach, minimum specification (a notation for describ- 
ing a large software system in terms of limited modular informa- 
tion) and the software bus (a resource that can directly execute a 
minimum specification). 121 refs. 
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$226 (EGG-M—02786) LISP-based fault tree develop- 
ment Son agg 0 Dixon, B.W. (Idaho National Engineer- 

Idaho Falls (USA)). 1986. Contract ACO07- 
Teo: EDoisi0. 8p. (CONF-8608128—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000433. 

From ACM conference on LISP and functional program- 
ming; Cambridge, MA, USA (4 Aug 1986). 

This paper describes an integrated graphical environment 
which can be used to build, modify, and analyze fault trees on a 
stand-alone work-station. The environment is written in LISP, uti- 
lizing graphics and menu features commonly found on LISP work- 
stations. A unique fault tree solution algorithm is presented that ef- 
ficiently utilizes a list-based tree structure and search space, and 
rule-based pruning to allow for rapid analysis of larger trees. 
Design and efficiency issues are discussed. 5 refs., 11 figs. 


3227 (EGG-RTH—7397-Vol.2) ATHENA code manual. 
Volume 2. Input and data requirements. Carlson, K.E.; Roth, 
P.A.; Ransom, V.H. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Sep 1986. Contract AC07-761D01570. 163p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE87001431. 

The ATHENA (Advanced Thermal Hydraulic Energy Net- 
work Analyzer) code has been developed to perform transient sim- 
ulation of the thermal hydraulic systems which may be found in 
fusion reactors, space reactors, and other advanced systems. A ge- 
neric modeling approach is utilized which permits as much of a 
particular system to be modeled as necessary. Control system and 
secondary system components are included to permit modeling of a 
complete facility. Several working fluids are available to be used in 
one or more interacting loops. Different loops may have different 
fluids with thermal connections between loops. The modeling 
theory and associated numerical schemes are documented in 
Volume I in order to acquaint the user with the modeling base and 
thus aid effective use of the code. The second volume contains de- 
tailed instructions for input data preparation. 


3228 (IAEA-TECDOC—345, pp 246-251) Data base 
and software for neutron spectra unfolding on research reac- 
tors. Bondars, H.J. Aug 1985. NTIS (US Sales Only), PC 
A12/MF A01. File Number DE86703933. (CONF-830978— 


From Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with accelerators and 
research reactors; Tashkent, USSR (4 Sep 1983). 

Methodology and software for the neutron spectrum unfold- 
ing using measurements of reaction rates of activation detectors are 
discussed. The recommended activation detector cross sections are 
presented. 24 refs., 2 tabs. 


3229 (INS-TEC—20) Software package, DOCTORS, for 
dialogical analysis of one dimensional pulse height spectrum 
by a graphic display. Kokame, J. (SEE CODE- 6269600 
Tokyo Univ. (Japan). Inst. for Nuclear a. Jan 1985. 
65p. (In Japanese). NTIS (US Sales Only), PC A04/MF 
AOl. File Number DE86704274. 

A program was developed to process nuclear reaction data 
in a form of pulse height spectrum using a graphic display dialogi- 
cally. The basic idea and form was published in 1979. The present 
edition is considerably revised and added by new facilities. The 
most significant improvement is made on analysis of overlapped 
peaks upto 10 at a time with or without any information at the 
start, and by addition of graphics for drawing graphs such as angu- 
lar distributions using the same display during spectrum analysis. 
The two mode, the analysis of the spectra and the drawing of 
graphs, can be alternatively used. 


3230 (JAERI—1295) Development of EDFSRS: evaluat- 
ed data files storage and retrieval system. Hasegawa, Akira. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jul 1985. 176p. NTIS (US Sales 
Only), PC A09/MF A0O1. File Number DE86704278. 
EDFSRS: Evaluated Data Files Storage and Retrieval 
System has been developed, which is a complete service system for 
the evaluated nuclear data files compiled in the major three for- 
mats: ENDF/B, UKNDL and KEDAK. This system intends to 
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give efficient loading and maintenance of evaluated nuclear data 
files to the data base administrators and efficient retrievals to their 
users not only with the easiness but with the best confidence. It can 
give users all of the information available in these major three for- 
mats. The system consists of more than fifteen independent pro- 
grams and some 150 Mega byte data files and index files (data-base) 
of the loaded data. In addition it is designed to be operated in the 
on-line TSS (Time Sharing System) mode, so that users can get any 
information from their desk top terminals. This report is prepared 
as a reference manual of the EDFSRS. 


3231 (JAERI-M—85-142) Development tools for large- 
scale computer programs. lida, Koh; Tsunematsu, Toshihide; 
Hirayama, Toshio; Tomiyama, Mineyoshi; Takeda, Tat- 
suoki; Tokuda, Shinji; Adachi, Masao; Asai, Kiyoshi. (Japan 
Atomic Energy Research Inst., Tokyo). Oct 1985. 78p. (In 
Japanese). NTIS (US Sales Only), PC A05/MF AO01. File 
Number DE86704275. 

A meeting of the Subcommittee for Nuclear Code Unifica- 
tion of the Nuclear Code Committee of JAERI was held in Febru- 
ary 1985, and effective methods of development and debugging of 
computer programs were discussed. Three documents on subjects 
listed below were then introduced and they consist of three chap- 
ters in this report. (1) Programming and debugging methods of 
computer programs, (2) static program debugging tool : SDEBUG, 
(3) development, maintenance and management tools of computer 
programs. Based on experiences with a large amount of program 
developments at Plasma Theory Laboratory of JAERI, very useful 
programming and debugging methods are presented in the second 
chapter. In the third chapter, new debugging tool that is useful for 
especially large-scale computer programs is introduced by JT-60 
Program Office of JAERI. Many tools which are used for develop- 
ment, debugging, maintenance and management of programs are in- 
troduced in the fourth chapter by Computing Center of JAERI. 


$232 (JAERI-M—85-153) Vectorization of the = 
ear heat conduction calculation code HEATING6. 
Misako; Ikushima, Takashi; Shinozawa, Naohisa; O ~~ 
Motoi; ‘Akai, Reijiro. Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Tbar- 
yo Tokai Research Establishment). Oct 1985. 51p. (In Japa- 
ese). NTIS (US Sales Only), PC A04/MF AOl. File 
Tember DE86704276. 

Nonlinear heat conduction analysis code HEATING6 has 
been vectorized for use on the FACOM VP-100 computer in 
JAERI. Six kernel subroutines of the code are modified for vectori- 
zation, which leads to 95 % vectorized ratio. As the result, the vec- 
torized version of the code runs three times faster than the original 
version for the problem of cask heating analysis and four times 
faster for the problem of JT-60 heating analysis. In this report, the 
vectorization of the code is outlined, and the vectorizing method in 
use and the obtained speedup gain are shown. 


3233 (JAERI-M—85-163) DELIGHT-6(revised): one di- 
mensional lattice burnup code for high temperature gas cooled 
reactors. Yamashita, Kiyonobu; Shindo, Ryuichi. (Japan 
Atomic Energy Research Inst., Tokyo; — Atomic 
a Inst., Tokai, Ibaraki. Tokai Research Es- 
ent). Oct 1985. 82p. (In Japanese). NTIS (US Sales 

Only), PC A05/MF AO1. ile Number DE86704277. 

The code, DELIGHT-6, performs the multi-group neutron 
spectrum calculation and provides the few-group constants for 
burnup calculations of a high temperature gas-cooled reactor core, 
whose fuel elements containing many coated fuel particles are ar- 
ranged in double heterogeneity. The main revisions in the DE- 
LIGHT-6 (Revised) are as follows; (1)The option of a sphere fuel 
cell calculation is added for the core design of pebble bed type high 
temperature gas-cooled reactor. (2)The yield and decay constants 
of fission products for burnup calculation is revised. (3)The follow- 
ing auxiliary functions are added; (i) Automatic calculation of aver- 
aged atom number density in the fuel region, (ii) Estimation of local 
neutron flux distribution (disadvantage factor), (iii) Preparation of 
the data for the fine mesh core calculation. 
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SS eee Technique for program selec- 
= of physical h Balgansuren, Ya.; Glagolev, 
V.V.; Govorun, N.N.; Zaikina, A.G.; Ivanov, VG; Pervu- 
shov, V.V.; Pestova, G.D.; Khachatryan, A.A. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of — 
Techniques and Automation). 1985. 14p. (In Russian) NTI 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704049. 

Submitted to the 6. Summer school on application of compu- 
tational techniques in physics, CSR. 

Technique for program selection of physical hypotheses on 
the Data Summary Tapes (DST) taking into account visual estima- 
tion of secondary track ionization at preliminary revision has been 
developed and tested in order to accelerate the procedure of event 
identification. This technique was tested on the data array of about 
16 thousand events measured on a semia: tomatic device and HPD 
type automated scanner. 7 refs.; 3 figs.; 2 tabs. 


3235 (JINR—R-10-85-171) Problem-oriented program 
library for spectrometric data processing. Buttseva, G.L.; 
Vorob’eva, N.N.; Govorun, N.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1985. 3p. (in Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86704048. 

Submitted to the collection Predm. Mat. Obesp. . 

The program library for the analysis of the apparatus spectra 
and spectrum-like distributions obtained in physical experiments is 
described. It contains over 50 programs, providing complex analy- 
sis of different types of spectra, and the programs for preliminary 
preprocessing. The library is supplied with information system and 
is a part of the System of the Spectrum Analysis. The System is 
realized on the BESM-6 and ES-1060 computers. 9 refs. 


3236 (LA-UR—86-2179) Toward a science of parallel 
computation. Worlton, W.J. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 15p. (CONF- 
861211—3). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86012442. 

From American Society of Mechanical Engineers winter 
ie CA, USA (7 Dec 1986). 

e evolution of el processing over the past several 
decades can be viewed as the development of a new scientific disci- 
pline. Parallel processing has been, and is, undergoing the same ev- 
Olutionary stages that are common to the development of scientific 
disciplines in general: exploration, focusing, and maturity. That par- 
allel processing is not yet a science can readily be appreciated by 
its lack of some of the characteristics typical of mature sciences, 
such as prescriptive terminology, comprehensive taxonomies, and 
authoritative fundamental principles. A great deal of outstanding 
work has been done and the field is experiencing the beginnings of 
its “focusing” phase, i.e., support is being concentrated in a set of 
the more promising approaches selected from among the larger set 
of exploratory projects. However, the possible set of parallel-proc- 
essing concepts is so extensive that exploratory work will probably 
continue for one or two more decades. In the meantime, the grow- 
ing maturity of the field will be reflected in the increasing clarity 
and precision of the terminology, the development of systematic 
classification of the domain of discourse, the development of basic 
principles, and the growing number of commercial products that 
are the outcome of the research and development projects on 
which support is being focused. In this paper we develop some 
generalizations of taxonomies and use basic principles to draw con- 
clusions about the extensibility of parallel processor architectures. 7 
refs., 5 figs., 2 tabs. 


3237 (LA-UR—86-2584) Distribution selection in statis- 
tical simulation studies. Johnson, M.E. (Los Alamos Nation- 

Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 15p. 
(CONF-861218—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86013826. 

From Winter simulation conference; Washington, DC, USA 
(8 Dec 1986). 

The statistics profession has been remiss in exploiting the nu- 
merous advances in simulation methodology. The purpose of this 
article is to outline progress in variate generation relevant to the 
conduct of statistical simulation studies. The emphasis is on multi- 
variate distributions, a thriving area of research. 11 refs. 
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3238 Bi ower 146-Rev.1) SISAL: streams and iter- 
ation in a single assignment language. Language reference 
manual, Version 1.2. ey 1. McGraw, J.; oe soap 
; Allan, S.; Oldehoeft, R.; Glauert, J.; Kirkham, C. 
Noyce, B.; Thomas, R. Gavin Livermore National 
Lan CA (USA); Colorado State Univ., Fort Collins 
ay Dept. of Computer Science; East Anglia Univ. 
). School of Information Sciences; Manchester Univ. 

). Computer Center; Digital Equipment Corp., Nashua, 
NH YUSAy 1 Mar 1985. Contract W-7405-ENG-48. 103p. 
NTIS, PC A06/MF A0Ol; 1; GPO Dep. File Number 
DE86016068. ; 

SISAL (Streams and Iteration in a Single-Assignment Lan- 
guage) is a functional data-flow language intended for use on a va- 
riety of sequential, vector, multi- and data-flow processors. The pri- 
mary goal is to produce a compiler hosted on the VAX and target- 
ed to both the VAX and the other machines. Secondary goals are 
to promote wide use of the language in parallel processing research 
centers, to allow study of architectural trade-offs inherent in ma- 
chine design, to provide a vehicle for developing and sharing a 
pool of benchmarks, and to allow study of the benefits or lack 
thereof of a functional programming style. SISAL is designed to 
express algorithms for execution on computers capable of highly 
concurrent operation. More specifically, the application area to be 
supported is numerical computation which strains the limits of high 
performance machines, and the primary targets for translation of 
SISAL programs are dataflow, data-driven machines. 5 refs. 
(DWL) 


3239 (MLM—3382) Extensions of the operational 
method. Silver, G.L. (Monsanto Research Corp., Miamis- 
burg, OH (USA). Mound). 25 Aug 1986. Contract AC04- 
76DP00053. 30p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87001839. 

The operational method of data analysis is used to develop 
new formulas for first and second derivatives on equidistant, curvi- 
linear data consisting of three or more measurements. Echo func- 
tions are used to suggest the paths followed by moving data points, 
and a method of interpolating into rectangles by non-Euclidean ge- 
ometry is proposed. 5 refs., 5 tabs. 


3240 ae cee Program for solving the 3-di- 
mensional LaPlace equation via the element 
method. Gray, L.J. (Oak Ridge National Lab., TN (USA)). 
Sep 1986. Contract AC05-840R21400. 32p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE87001612. 

A subroutine for solving the interior three dimensional La- 
Place equation del? V = 0 by the boundary element method is de- 
scribed. The bounding surface is defined by triangular elements, 
each element defined by three nodes (vertices) in appropriate order 
for calculating the outward normal. The boundary data at a bound- 
ary node P is either the value of the potential V(P) or the normal 
derivative of V(P). The required integrals over the triangular ele- 
ments are computed using linear interpolation from the nodal 
values. This routine has been especially tailored in several ways for 
use in modeling electrochemical processes. 


3241 (ORNL/TM—10148) RT-11 FORTRAN subrou- 
tines for X-Y plotting on Hewlett-Packard 7470A/7475A 
graphics plotters. Goeringer, D.E. (Oak Ridge National 
Lab., TN (USA)). Aug 1986. Contract AC05-840R21400. 
27p. NTIS, PC A03/ME A01. File Number DE87001605. 

A package of FORTRAN IV subroutines has been devel- 
oped for x-y plotting with Hewlett-Packard 7470A/7475A graphics 
plotters on Digital Equipment Corporation PDP-11 series comput- 
ers running the RT-11 operating system. This report describes the 
function of each subroutine in detail, gives examples of their use, 
and shows sample output plots. 


3242 (SAND—85-0866) Loopback Tester: a synchronous 
communications circuit diagnostic device. Maestas, J.H. 
(Sandia National Labs., Albuquerque, NM (USA). Comput- 
er Communications Design L Div.). Jul 1986. Contract AC04- 
76DP00789. 70p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE86014935. 
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The Loopback Tester is an Intel SBC 86/12A Single Board 
Computer and an Intel SBC 534 Communications Expansion Board 
configured and programmed to perform various basic or less. These 
tests include: (1) Data Communications Equipment (DCE) transmit 
timing detection (2) data rate measurement (3) instantaneous loop- 
back indication and (4) bit error rate testing. It requires no initial 
setup after plug in, and can be used to locate the source of commu- 
nications loss in a circuit. It can also be used to determine when 
crypto variable mismatch problems are the source of communica- 
tions loss. This report discusses the functionality of the Loopback 
Tester as a diagnostic device. It also discusses the hardware and 
software which implements this simple yet reliable device. 


3243 (SAND—86-0827C) Data compression techniques 
for use with the SITAN algorithm. Fellerhoff, J.R.; Creel, 
E.E. (Sandia National Labs., Albuquerque, NM U: SA)). 

1986. Contract AC04-76DP00789. 39p. (CONF- 
861166—3). NTIS, PC A03/MF AO0l; 1; G Dep. File 
Number DE87000985. 

From Position location and navigation symposium; Las 
Vegas, NV, USA (4 Nov 1986). 

Data compression algorithms are becoming an important 
part of systems that use digital terrain elevation data (DTED) such 
as moving map display systems, terrain-following and terrain-avoid- 
ance systems, and terrain-aided navigation systems. This paper de- 
scribes and compares two DTED compression techniques for use 
with the Sandia Terrain-Aided Navigation (SITAN) algorithm de- 
signed specifically for operation in a land vehicle. One technique 
uses the two-dimensional discrete cosine transformation (2-D DCT) 
combined with linear scaling; the other uses data decimation in the 
spatial domain, followed by a differential pulse code modulation op- 
eration on the decimated spatial data. These techniques are de- 
signed to minimize the DTED reconstruction error for a given 
compression ratio and are targeted for implementation in the Mo- 
torola 68000-based Sandia Aerospace Computer. This paper pre- 
sents a description of the DTED and its use by the SITAN algo- 
rithm. Also, background information concerning the 2-D DCT is 
presented, followed by a description of the two data compression 
algorithms. Experimental results are presented which show the 
magnitude of reconstruction errors for various sets of DTED and 
various compression ratios. Finally, the effect of reconstruction 
errors on SITAN performance is presented. 11 refs., 35 figs., 2 tabs. 


3244 (SAND—86-1794) Comparison of noisy, discrete- 
time linear and discontinuous control of a linear plant. Aron- 
son, E.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Sep 1986. Contract AC04-76DP00789. . NTIS, 
PC A03/MF A011; 1; GPO Dep. File Number DE87001627. 

It is desired for a linear plant to maintain a zero output level. 
Due to perturbations, the initial state of the plant is not zero. The 
plant is stable and will return to zero without additional control, 
but at a rate that is too slow. It is assumed that a noisy measure- 
ment of the plant output can be made only at discrete times and 
this measurement is used in some feedback scheme to increase the 
plant response time. A comparison is made between linear and dis- 
continuous (bang-bang, BB) feedback. In all cases the linear feed- 
back is better in that for similar average response time, the steady- 
state variance is less for linear than BB control. Expressions in 
“closed form” are given for the linear response statistics. Estimates 
for the BB response statistics are computed by Monte Carlo simula- 
tions. These statistics are also estimated by a "Markov sequence” 
method herein described. For the BB case, it is shown that if one 
assumes that the plant state variables exhibit a Gaussian probability 
distribution, the response mean and variance can be computed by 
relatively simple recursion relationships. It is shown that the results 
with the Gaussian assumption agree very closely with the results of 
the Monte Carlo simulations over a wide range of plant, noise, and 
control parameters. 4 refs., 6 figs. 


3245 (SAND—86-2107) Some root solving tasks made 
easy: a novel approach. Watts, H.A. (Sandia National Labs., 
Albuquerque, NM (USA). Applied Mathematics Div.). '). Sep 
1986. Contract AC04-76DP00789. 17p. NTIS, PC A02, 
A01; GPO Dep. File Number DE87001629. 

Sometimes one needs to find a sequence of successive roots 
of a specified function. To do this in a careful way using standard 
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root finding codes could conceivably involve a substantial effort in 
analyzing the problem, in programming the necessary logic to use 
the software “safely”, and in worrying about whether some roots 
might have been skipped. An alternative (novel) approach is to take 
advantage of some recently developed ODE software which has 
sophisticated root solving capabilities. This could lead to a solution 
costing much less of a person’s time. A particular application aris- 
ing at Sandia is used to illustrate the approach. 5 refs. 


3246 (SAND—86-2174C) Comparison of the perform- 
ance of the CALTECH Mark II hypercube and the Elxsi 
6400. Walker, D.W.; Fox, G.C.; Ho, A.; Montry, G.R. 
(California Inst. of Tech., Pasadena (USA); Sandia National 
Labs., Albuquerque, NM (USA). Fluid and Thermal Sci- 
ences Dept.). 1986. Contract AC04-76DP00789. 14p. 
(CONF-8609173—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87001412. 

From 2. conference on hypercube multiprocessors; Knox- 
ville, TN, USA (29 Sep 1986). 

Previous work has investigated the use of the pre-condi- 
tioned, conjugate gradient (pcg) algorithm in solving finite element 
problems on the multi-processor Elxsi 6400, and has shown how 
the optimal use of cached and shared memory can result in faster 
code. In this paper the implementation of the alorithm on both the 
Caltech hypercube and the Elxsi 6400 are discussed. It was found 
that on both machines the pcg part of the code runs with efficiency 
greater than 90% for all problems large enough to be of interest. 
Sequential code can be ported to a shared memory machine with- 
out making algorithmic changes, however, extra coding is required 
to ensure cache coherency. When porting code to a hypercube it is 
often necessary to make algorithmic changes. A good implementa- 
tion of the code discussed here on a shared memory machine would 
use a hypercube type of algorithm, with software support for hy- 
percube message passing. 11 refs., 6 figs., 5 tabs. 


3247 (SAND—86-2188) Large scale computer network 
modeling. Chapman, L.D.; Lamont, R.A.; Kitterman, 

Vandevender, W.H. (BDM Corp., . ag 

(USA); Sandia National Labs., Alb (USA). 
26 1986. Contract AC04-76D: 100789. 4p. (CONF- 
8609168—1). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87000452. 

From Society for Computer Simulation southwest fall con- 
ference; Austin, TX, USA (26 Sep 1986). 

This effort involves the development of global and detailed 
network models of a large central computer network system. The 
models will be utilized in the capacity planning and expansion re- 
quirements as future computers are added to the network. A top- 
down modeling approach is being utilized in creating a global 
model of the system and followed by a more detailed model as 
deemed necessary. The global model includes the major network 
components and through sensitivity analysis will serve to identify 
areas of criticality. Thee areas of criticality will be the basis for the 
development of the more detailed models. 


3248 (SAND—86-2234C) Modeling input processes. 
Iman, R.L. (Sandia National Labs., Albuquerque, NM 
(USA). Safety and Environmental Studies Div.). 1986. Con- 
tract AC04-76DP00789. 15p. (CONF-861218—2). NTIS, PC 
A02/MF AO! - GPO. File Number TI86016116. 

From Winter simulation conference; Washington, DC, USA 
(8 Dec 1986). 

Computer models for various applications are closely scruti- 
nized both from the standpoint of questioning the correctness of the 
underlying mathematical model with respect to the process it is at- 
tempting to model, and from the standpoint of verifying that the 
computer model correctly implements the underlying mathematical 
model. A process that receives less scrutiny, but is nonetheless of 
equal importance, concerns the individual and joint modeling of the 
inputs. This modeling effort clearly has a great impact on the credi- 
bility of results obtained from simulation studies. Model characteris- 
tics are reviewed that have a direct bearing on the model input 
process and reasons are given for using probabilistic based model- 
ing with the inputs. Discussions are presented on how to model dis- 
tributions for individual inputs and how to model multivariate input 
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structures when dependence and other constraints may be present. 
12 refs. 


(UCID—19054) Preliminary user's manual for 
SAPPAC: a multisupport modal time integrator and transfer 
function plotter for SAP4 models. Goudreau, G.L. (Law- 
rence Livermore National Lab., CA (USA). Methods De- 
velopment Group). Jul 1982. Contract W-7405-ENG-48. 
32p. NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86014939. 

This computer code is a linear dynamic response routine for 
SAP4 modal analysis. It is intended for three purposes, (a) to gener- 
ate plots of the amplitude of the complex transfer function vs fre- 
quency for lightly damped structures allowing assessment of spec- 
tral sensitivity to modeling complexity, (b) a multi-support excita- 
tion capability based on the method of “pseudostatic modes”, and 
(c) efficient modal time integration associated with large modal sys- 
tems and many response quantities. This latter module (ZIP), is ex- 
tractable for insertion into the probablistic response code SMACS. 
Also, this package is simple enough that others might easily extend 
it. Additional capability now available includes: a vector valued ab- 
solute datum acceleration plus relative acceleration multi-support 
input; rigid base rotation acceleration input (not yet exercised); 
composite modal damping by element group; inclusion of static re- 
sponse values supplied manually in input; vector magnitude 
moment response recovery for beams, pipes, and plates; on line 
spectral acceleration computation without storage of time histories; 
optional time history dumps for subsequent user supplied plotter; 
printout of amplitude normalized mode shapes of states too large 
for SAP4 to print. 


3250 (UCRL—93263) Nonequilibrium atomistic simula- 
tions: methods and results. Hoover, W.G. (Lawrence Liver- 
more National Lab., CA (USA); Rome Univ. (Italy). Dipar- 
timento di Fisica). Nov 1985. Contract W-7405-ENG-48. 
15p. (CONF-851123—11). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86016066. 

From American Institute of Chemical Engineers annual 
winter meeting; Chicago, IL, USA (10 Nov 1985). 

Steady diffusive, viscous, plastic, and heat-conducting flows 
have all been successfully simulated using nonequilibrium molecular 
dynamics. Steady-state nonequilibrium simulations use “driving” 
forces to do mechanical work and “constraint” forces to extract the 
resulting heat. Just as in the Newtonian case, these generalized 
equations of motion are time-reversible and have constants of the 
motion associated with them. But, just as in the Newtonian case, 
the reversibility is illusory. The equilibrium and nonequilibrium 
equations both exhibit Lyapunov instability, with neighboring 
phase-space trajectories separating exponentially with time. We de- 
scribe the methods by treating small systems of two or three parti- 
cles. Results, for many-body systems, are discussed in terms of a 
generalized Principle of Corresponding States. 26 refs. 


3251 (UCRL—94041) Supercomputers for engineering 
analysis. Goudreau, G.L.; Benson, D.J.; Hallquist, J.O.; 
Kay, G.J.; Rosinsky, R.W.; Sackett, S.J. (Lawrence Liver- 
more National Lab., CA (USA)). Jul 1986. Contract W- 
7405-ENG-48. 16p. (CONF-861211—7). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86013026. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

The Cray-1 and Cray X-MP/48 experience in engineering 
computations at the Lawrence Livermore National Laboratory is 
surveyed. The fully vectorized explicit DYNA and implicit NIKE 
finite element codes are discussed with respect to solid and struc- 
tural mechanics. The main efficiencies for production analyses are 
currently obtained by simple CFT compiler exploitation of pipeline 
architecture for inner do-loop optimization. Current developmet of 
outer-loop multitasking is also discussed. Applications emphasis will 
be on 3D examples spanning earth penetrator loads analysis, target 
lethality assessment, and crashworthiness. The use of a vectorized 
large deformation shell element in both DYNA and NIKE has sub- 
stantially expanded 3D nonlinear capability. 25 refs., 7 figs. 
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3252 (UCRL—94880) Advances and trends in parallel 
algorithms. Rodrigue, G. (Lawrence Livermore National 
Lab., CA (USA)). 1986. Contract W-7405-ENG-48. 13p. 
(CONF-861211—10). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014441. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

In this paper, three new ideas are presented for developing 
parallel numerical techniques to solve problems associated with 
large scale scientific computing. 30 refs. 


3253 A Monte Carlo method for scalar reaction diffu- 
sion equations. Sherman, A.S.; Peskin, C.S. (Courant Insti- 
tute of Mathematical Sciences, New York Univ., New 
York, NY 10012). SIAM Journal on Scientific and Statistical 
Computing; 7: No. 4, 1360-1372(Oct 1986). 

A probabilistic method is presented to solve reaction diffu- 
sion equations. A random walk is combined with creation and de- 
struction of elements. The method is applied to Nagumo’s equation. 
Numerical results are given demonstrating convergence of the 
method. The stochastic process also gives a direct probability inter- 
pretation of the equation which may be useful for analysis. 


On general row merging schemes for sparse Givens 
pen nO Liu, J.W.H. (Dept. of Computer Science, 
York Univ., Downsview, Ontario M3J 1P3). SIAM Journal 
on Scientific and Statistical Computing; 7: No. 4, 1190- 
1211(Oct 1986). 

This paper introduces general row merging schemes for the 
QR decomposition of sparse matrices by Givens rotations. They 
can be viewed as a generalization of row rotations to submatrix ro- 
tations (or merging) in the recent method by George and Heath. 
Based on the column ordering and the structure of the given sparse 
matrix, we present an algorithm to determine automatically a se- 
quence of submatrix rotations appropriate for sparse decomposition. 
It is shown that the actual numerical computation can be organized 
as a sequence of reductions of two upper trapezoidal full subma- 
trices into another upper trapezoidal full matrix. Experimental re- 
sults are provided to compare the practical performance of the pro- 
posed method and the George-Heath scheme. Significant reduction 
in arithmetic operations and factorization time is achieved in ex- 
change for a very modest increase in working storage. The inter- 
pretation of general row merging as a special variable row pivoting 
method is also presented. 


Computing the singular value ition of a 
a of two matrices. Heath, M.T.; Laub, A.J.; Paige, 
C.C.; Ward, R.C. (Mathematical Sciences Section, Engi- 
neering Physics and Mathematics Div., Oak Ridge National 
Lab., P.O. Box Y, Oak Ridge, TN 37831). SIAM Journal on 
Scientific and Statistical Computing; 7: No. 4, 1147-1159(Oct 
1986). 

An algorithm is developed for computing the singular value 
decomposition of a product of two general matrices without explic- 
itly forming the product. The algorithm is based on an earlier 
Jacobi-like method due to Kogbetliantz and uses plane rotations ap- 
plied to the two matrices separately. A triangular variant of the 
basic algorithm is developed that reduces the amount of work re- 
quired. 


Theoretical and numerical structure for reacting 
om waves. Colella, P.; Majda, A.; Roytburd, V. (Dept. of 
Mathematics, Lawrence Berkeley Lab., Berkeley, CA 
94720). SIAM Journal on Scientific and Statistical Computing; 
7: No. 4, 1059-1080(Oct 1986). Contract AC03-76SF00098. 

Several remarkable theoretical and computational properties 
of reacting shock waves are both documented and analyzed. In par- 
ticular, for sufficiently small heat release or large reaction rate, the 
authors demonstrate that the reacting compressible Navier-Stokes 
equations have dynamically stable weak detonations which occur in 
bifurcating wave patterns from strong detonation initial data. In the 
reported calculations, an increase in reaction rate by a factor of 5 is 
sufficient to create the bifurcation from a spiked nearly Z-N-D det- 
onation to the wave pattern with a precursor weak detonation. The 
numerical schemes used in the calculations are fractional step meth- 
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ods based on the use of a second order Godunov method in the 
inviscid hydrodynamic sweep; on sufficiently coarse meshes in in- 
viscid calculations, these fractional step schemes exhibit qualitative- 
ly similar but purely numerical bifurcating wave patterns with nu- 
merical weak detonations. They explain this computational phe- 
nomenon theoretically through a new class of nonphysical discrete 
travelling waves for the difference scheme which are numerical 
weak detonations. The use of simplified model equations both to 
predict and analyze the theoretical and numerical phenomena is em- 
phasized. 


3257 Electron-beam-induced information storage in hy- 
yo seem silicon device. Yacobi, B.G. (to Dept. 
of Ener; nm, DC). US Patent 4,613,519. 23 Sep 
1986. Fi ed ae 18 Mar 1985. v.p. 

This patent describes a method for recording and storing in- 
formation in a hydrogenated amorphous silicon device, comprising: 
(a) depositing hydrogenated amorphous silicon on a suitable sub- 
strate to form a charge collection device; and (b) generating defects 
in the hydrogenated amorphous silicon device. The defects act as 
recombination centers that reduce the lifetime of carriers, thereby 
reducing charge collection efficiency. Thus in the charge collection 
mode of scanning probe instruments, regions of the hydrogenated 
amorphous silicon device that contain the defects appear darker in 
comparison to regions of the device that do not contain the defects, 
leading to a contrast formation for pattern recognition and informa- 
tion storage. 
$258 Comparison of the CRAY X-MP-4, Fujitsu VP- 
200, and Hitachi S-810/20. Dongara, J.J.; Hinds, A. (Ar- 
gonne National Lab., 9700 South Cass Avenue, Argonne, 
IL 60439). Simulation; 47: No. 3, 93-107(Sep 1986). 

A set of programs, gathered from major Argonne computer 
users, was run on the current generation of supercomputers: The 
CRAY X-MP4 is a consistently strong performer over a wide range 
of problems. The Fujitsu and Hitachi computers excel on highly 
vectorized programs and offer an attractive opportunity to sites 
with IBM-compatible computers. 


3259 FASTRUN: A special purpose hard-wired comput- 
ing device for molecular mechanics, Levinthal, C.; Fine, R.; 
Dimmler, G. (Dept. of Biological Sciences, Columbia Univ., 
New York, NY 10027 and Instrumentation Div., Brookha- 
ven National Lab.). pp 269-284 of 
Supercomputers:Algorithms, architectures and_ scientific 
computation. Matsen, F.A.; Tajima, T. Austin, TX; Univer- 
sity of Texas Press (1986). 

There have been relatively few computational simulations of 
processes which reflect the real complexity of the most interesting 
biological systems. An advanced computing device, called FAS- 
TRUN, has been developed to help attain the aforementioned. 
FASTRUN can be viewed as an attached processor to an array 
processor. The array processor which will host FASTRUN is an 
ST100, which has a theoretical rating of 100 mflop. When used for 
molecular mechanics calculations, the ST100 yields a speedup over 
the VAX of roughly ten x 150/sup 2/. FASTRUN will yield an 
additional speedup of roughly ten fold. This device is described in 
detail in this presentation. 


3260 ANL superspeed MIMD processor pro 

strom, R.T. (Argonne National Lab., iamene, | pret 60439). 
pp 151-170 of Supercomputers:Algorithms, architectures 
and scientific computation. Matsen, F.A.; Tajima, T. Austin, 
TX; University of Texas Press (1986). 

This paper describes an overall program of developing a 
uniquely powerful processor system at Argonne National Laborato- 
ry. The authors approach to this problem is driven by the academic 
and commercial importance of a few very specific numerical appli- 
cations as opposed to, for instance, trying to bring large measures 
of parallelism into general computing applicability. 
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3261 Parallel S/sub n/ iteration schemes. Wienke, B.R.; 
Hiromoto, R.E. (Computing and Communications Div., Los 
Alamos National Lab., Los Alamos, NM 87545). pp 399-414 
of Supercomputers: rithms, architectures and scientific 
computation. Matsen, F.A.; Tajima, T. Austin, TX; Univer- 
sity of Texas Press (1986). 

The iterative, multigroup, discrete ordinates (S/sub n/) tech- 
nique for solving the linear transport equation enjoys widespread 
usage and appeal. Serial iteration schemes and numerical algorithms 
developed over the years provide a timely framework for parallel 
extension. On the Denelcor HEP, the authors investigate three par- 
allel iteration schemes for solving the one-dimensional S/sub n/ 
transport equation. The multigroup representation and serial iter- 
ation methods are also reviewed. This analysis represents a first at- 
tempt to extend serial S/sub n/ algorithms to parallel environments 
and provides good baseline estimates on ease of parallel implemen- 
tation, relative algorithm efficiency, comparative speedup, and 
versions of these strategies, with and without concurrent rebalance 
and diffusion acceleration. Two strategies efficiently support high 
degrees of parallelization and appear to be robust parallel iteration 
techniques. The third strategy is a weaker parallel algorithm. Cha- 
Otic iteration, difficult to simulate on serial machines, holds promise 
and converges faster than ordered versions of the schemes. Actual 
ee 


3262 On the characteristics of a numerical fluid dynam- 

ics simulator. Winkler, K.H.A.; Norman, M.L.; Norton, J.L. 

$548). "yp 415-430 Piao a cies. 
oO! uters: 

a scientific pbc noe wig Matsen, F.A.; Tajima, T. 
Austin, TX; University of Texas Press (1986). 

John von Neumann envisioned scientists and mathematicians 
analyzing and controlling their numerical experiments on nonlinear 
dynamic systems interactively. The authors describe their concept 
of a real-time Numerical Fluid Dynamics Simulator NFDS. The 
authors envision the NFDS to be composed of simulation proces- 
sors, data storage devices, and image processing devices of ex- 
tremely high power and capacity, interconnected by very high 
throughput communication channels. They present individual com- 
ponent performance requirements for both real-time and playback 
operating modes of the NFDS, using problems of current interest in 
fluid dynamics as examples. Scaling relations are derived showing 
the dependence of system requirements on the dimensionality and 
complexity of the numerical model. The authors conclude by ex- 
tending their analysis to the system requirements posed in modeling 
the more involved physics of radiation hydrodynamics. 


3263 An “intelligent” optical design program. Bona- 
chevsky, I.0.; Viswanalthan, V.K.; Wooofin, G. (Univ. of 
California, Los Alamos National Lab., P.O. Box 1663, MS 
F668, a pp 104-112 of Applications of arti- 
ficial intelligence. Gilmore, J.F. Bellingham, WA; Society 
of Photo-Optical Instrumentation Engineers (1984). (CONF- 
8505220—). 

From Conference on applications of artificial intelligence; 
Arlington, VA, USA (3 May 1985). 

Described is a general approach to the development of com- 
puter programs capable of designing image-forming optical systems 
without human intervention and of improving their performance 
with repeated attempts. The approach utilizes two ideas: 1) inter- 
pretation of technical design as a mapping in the configuration 
space of technical characteristics and 2) development of an “intelli- 
gent” routine that recognizes global optima. Examples of lens sys- 
tems designed and used in the development of the general approach 
are presented, current status of the project is summarized, and plans 
for the future efforts are indicated. 
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. Gilmore, Bellingham, WA; Society of 
Instrumentation Engineers (1984). (CONF- 


From Conference on applications of artificial intelligence; 
Arlington, VA, USA (3 May 1985). 
The Knowledge yn 


tant observations have been included as contexts to the models. 
Models for Soviet and U.S. fighter aircraft have been included. In- 


the models. A full set of text data for fluid communication with the 
user has been included. The use of demons as triggered output re- 
sponses to enhance utility to the user has been explored. This paper 
presents discussion of the ease of building the expert system using 
this powerful tool and problems encountered in the construction 
process. 
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3265 (CONF-8609171—1) Data quality: a strategic per- 
spective. Snyder, C.E. (Oak Ridge National Lab., TN 
(USA). Energy Div.). 1986. Contract AC05-840R21400. 
12p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE87000371. 
From 49. annual meeting of the American Society for Infor- 
a eS 19: 
Data quality in ‘ wen 4 . 
ois sdetails ty Gioaaek on tke aan 
Sas castes Gane dee ues WO tes aie satiate 
formation as a resource that must be managed, several methodolo- 
gies for information system planning have appeared. One of these is 
the Business Systems Planning method (BSP) of IBM. BSP, like 
other methods, seeks to depict the overall architecture of informa- 
tion needs and flows within an When a strategic ar- 
chitecture has been identified, data processing professionals can im- 
plement systems without data inconsistencies, have a secure basis 
on which to build automated processes for data quality, and can 
adopt a systematic approach for analyzing data flows between 
processes. 


(DOE/TC/40017—1) — and technical fac- 


Rumble, J.; Sauerwein, J.; Pennell, S. (N: 

Standards, Washington, DC (USA). Office of Standard Ref- 
erence Data). Mar 1986. Contract AI05-86TC40017. 334p. 
NTIS, PC A14/MF AOl; 1; GPO Dep. File Number 
DE87001518. 

A survey of existing factual databases (those containing num- 
bers, graphs, etc.) in physics, chemistry, and materials sciences has 
been completed. Over 200 databases have been identified of which 
175 are available publicly and 50 are either produced or distributed 
by groups affilitated with the Department of Energy (DOE). A de- 
scription of characteristics of factual databases is also given as well 
as recommendation to DOE for further work in this area. 


3267 (INIS-SU—334, pp 3-9) Problems of development 
and compatibility of numerical data retrieval systems for nu- 
clear science and _ engineering. Sokolov, D.D.; 
Ar ‘skij, I.A.; Kalinin, V.F.; Sel’deshev, V.N.; 
Reshet' Yu. 1984, (In Russian). NTIS (US Sales Only), 
po ovMr A01. File Number DE87780008. (CONF- 
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From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The main principles of the development of numerical data 
retrieval systems for nuclear science and engineering in COME- 
CON countries are presented. The necessity to establish a working 
committee, which would regulate the problems of mutual commit- 
ments, compatibility of national systems and data exchange, is un- 
derlined. 4 refs. 


3268 (INIS-SU—334, pp 9-22) Numerical data retrieval 
systems and information-logic models in nuclear science and 
engineering. Yankovski, L. (TsIIRI AN GDR). 1984. (In 
Russian). NTIS (US Sales Only), PC A08/MF AO0O1. File 
Number DE87780008. (CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
es USSR (17 Oct 1983). 

A brief review of the modern state of numerical data retriev- 
al systems (NDRS) in the field of nuclear science and engineering 
is presented. Structural models of NDRS, requirements to NDRS 
and possibilities of artificial intellect use are outlined. 16 refs. 


3269 (INIS-SU—334, pp 22-25) Numerical data classifi- 
cation based on the experience of the Chechoslovak nuclear 
program. Pankhatek, O. (Ceskoslovenska Komise pro 
movou Energii, Prague). 1984. (In Russian). NTIS (US 
Sales Only), PC A08/MF A01. File Number DE87780008. 
(CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The experience of Czechoslovakia in the development of 
data bases in the field of nuclear science and engineering is briefly 
outlined. It is suggested, that information on an object should be 
subdivided into invariable in the process of data base operation and 
regularly supplemented, depending on formalization degree - into 
information with invariable and variable field length; depending on 
the type of the source - into primary and secondary information. 


3270 (INIS-SU—334, pp 25-33) Some problems related 
to the development of data bank for nuclear measuring equip- 
ment. Bialkovski, T.; Krushevski, K.G. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Cane te Ehner — 1984. (In Russian). NTIS 
(US Sales ly), /MF AOl. File Number 
DE87780008. (COMP-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

On the basis of INFOL information language using the 
CYBER- 73-14 computer the data base of ionizing radiation detec- 
tors is developed. The data base accumulates information on param- 
eters of ionization chambers, proportional counters, Geiger-Mueller 
counters, scintillation counters and semiconductor detectors. The 
data are subdivided into the following groups: data of general type, 
documents, technical parameters, reserve for technical parameters 
and conditions for technical parameter measurements. Four data 
groups comprise technical parameters: main, mechanical, electric 
and material ones. The INFOL language permits to create approxi- 
mately 300 fields. 1 tab. 


(INIS-SU—334, pp 34-39) Nuclear Data system 
experience. Moravets, A.; R. (AN Chekhoslovakii, 
Inst. Yadernykh Issledovanij). 1984. (In Russian). NTIS (US 
Sales Only), PC A08/MF A01. File Number DE87780008. 
(CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

General information on the Nuclear Data numerical data re- 
trieval system, containing information on nucleus levels and decays, 
original and daughter nuclides, is presented. The Nuclear Data 
system is replenished by data from CINDA, ENSDF and ENDF/ 
B-4 libraries and it is widely used in different fields of nuclear sci- 
ence and engineering. 8 refs. 
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$272 (INIS-SU—334, pp 40-50) Main aspects of inter- 
national numerical data file handling in the Nuclear Data 

Centre of the USSR Nuclear Power State Commet- 
tee. Chukreev, F.E. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergi SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (in Russian). NTIS (US Sales 
Only), PC A08/MF AOI. File Number DE87780008. 
(CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

Centres for nuclear data in the USSR are enumerated. Data 
on Nuclar Data Analysis Centre (NDAC), which is established to 
acquire, evaluate and propagate non-neutron nuclear data, are 
given. Relations between NDAC and ENSDF and EXFOR are 
shown. The structure of NDAS automated data system, which is 
presented by three components: physical, informational and func- 
tional ones, is described. Besides complying with international com- 
mitments, NDAC annually satisfies 80-100 quiries on nuclear data. 8 
refs.; 2 figs. 


3273 (INIS-SU—334, pp 51-55) Formal correction of 
the Evaluated Nuclear Structure Data File. Ignatochkin, 
A.E.; Shurshikov, E.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (in Russian). NTIS (US Sales 
Only), PC A0O8/MF AO1. File Number DE87780008. 
(CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

An attempt is made to single out automatically all the inac- 
curacies in the Evaluated Nuclear Structure Data File, as well as to 
find a way for their correction. 5 refs. 


3274 (INIS-SU—334, pp 55-63) —_ data file 

on NPP safety operation. Zarichnaya, I.V.; Kaverin, V.M.; 
Nikol'skaya, A.P.; Popov, V.K.; Khramtsov, P.B. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE87780008. (CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

To accumulate experience in automated data processing, se- 
lection and mastering of the corresponding software, development 
and tecnique of data acquisition and storage, the work for the de- 
velopment of two machine readable data files on NPP safety, char- 
acteristics and peculiarities of their operation is undertaken. The file 
contains the description of 1000 events, which have occurred at 
foreigh NPPs. 10 refs. 


$275 (INIS-SU—334, pp 63-69) Numerical data retriev- 
al system for atomic and molecular processes in plasma phys- 
ics. Kaverin, V.M.; Nikol’skaya, A.P.; Popov, V.K.; Smir- 
nov, B.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1984. (In Russian). NTIS (US Sales Only), PC A08/ 
MF AOl1. File Number DE87780008. (CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

Data Centre on elementary processes in plasma physics is 
being created for acquisition and processing of data on parameters 
of the processes, taking place with participation of neutral and ion- 
ized atoms and molecular particles in gaseous phase. The subjects- 
cope of the Centre is presented. The Centre will conduct works in 
two main directions: it will compile reviews to evaluate the data 
acquired and create computerized data retrieval system. The data 
base recording consists of three main parts: bibliographic descrip- 
tion of items, the process description and digital data. The volume 
of the data base store is evaluated to be several tens of thousand 
items. 2 refs. 










(INIS-SU—334, pp 70-74) Nuclear Information 
Centre and Kurchatov Nuclear Energy Institute cooperation 
in preparing and processing experimental file numerical data. 
Gajichek, J. (Ceskoslovenska Komise pro Atomovou Ener- 
gii, Prague). 1984. (In Russian). NTIS (US Sales Only), PC 
A08/MF A0Ol. File Number DE87780008. (CONF- 
8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

Results of the experiment on joint processing of a small ex- 
perimental file of numerical data for the development of a cooper- 
ated numerical data retrieval system for nuclear science and engi- 
neering, for accidents at NPPs in particular, are briefly analyzed. 
The experiment was aimed at the testing of data preparation tech- 
nique. 


(INIS-SU—334, ep re Systematization of 
ticle physics experimental in IHEP. Ezhela, V.V. (Go- 
sudarstvennyj Komitet po come ham Atomnoj Ehnergii 
SSSR, ukhov. Inst. Fiziki Vysokikh Ehnergij). 1984. 
(In Russian). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE87780008. (CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The work of the COMPAS group in IHEP on compilation, 
analysis and systematization of particle physics experimental data in 
the framework of the PPDS world data base is described. Besides 
acquisition, analysis, evaluation and exchange of data, the group 
conducts theoretico-phenomenological studies on the system basis. 


3278 (INIS-SU—334, pp 90-94) Acquisition and proc- 
essing of data on environmental radioactivity in Czechoslova- 
kia for their reuse. Virdzek, Sh.; Vesely, K. (Inst. Radioeh- 
kologii i Ispol'zovaniya Yadernoj Tekhniki, Koshitse, 
Continua’, 1984. (In Russian). NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE87780008. (CONF 
8310431—). 

From 9. international conference of COMECON mem 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The system of acquisition, processing and use of data on spe- 
cific activities, migration and movements of radionuclides in the en- 
vironment, in Czechoslovakia territory, is described. 5 refs. 


3279 (INIS-SU—334, pp 95-101) Numerical retrieval 
system for reprocessing and decontamination of radioactive 
wastes. Il’enko, E.I. (Radievyj Inst., Leningrad, USSR). 
1984. (in Russian). NTIS (US Sales Only), PC A08/MF 
A01. File Number DE87780008. (CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The structure of data base of numerical data retrieval system 
for reprocessing and decontamination of radioactive wastes is brief- 
ly outlined. The query to the system during retrieval is made either 
according to subject categories or according to key words. The 
total number of subject categories is determined by the number of 
characteristics required to plot the model of separate points in the 
flowsheet and in technological process. All in all the list of classifi- 
cation headings contains approximately 700 subject categories. 2 
refs. 


3260 (INIS-SU—334, pp 102-106) Data storage and 
processing system for thermophysics in nuclear power plants. 
aaa V.P.; Vinogradov, V.N.; oe L.B.; Sal’nikova, 

V. (Gosudarstvennyj Komitet I'zovaniyu Atomnoj 
Ehnesgi SSSR, Obninsk. Fi ee: ergeticheskij Inst.). 
1984. (In Russian). NTIS (US y), PC A08/MF 
AO01. File Number DE87780008. (CONT 83(0431--) 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The system of data base management for NPP thermophy- 
sics is briefly outlines. The system contains data on heat transfer 





and hydrodynamics in NPP units, data of thermohydraulic calcula- 
tions and properties of the main coolants. Acquisition, processing 
and analysis of experimental information for data evaluation is one 
of the main tasks, solved by the system. 3 refs. 


3281 (INIS-SU—334, pp en Data types and forms 
for numerical data systems for nuclear research and their 
evaluation. Pfund, A. ee GDR, Lejptsig. TsIIRI). 1984. 
(In Russian). NTIS (US Sales Only), A08/MF A01. File 
Number DE87780008. (CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The way to construct ni data retrieval system and to 
sit Sete enteeus SUNUNUE eller Oanae- aloes ecaaainen, 
using as an example economic information system, constructed for 
plotting the general model of nuclear science and engineering and 
for determining ratios between general economic development, 
energy policy and nuclear engineering. The system operates in the 
OS ES regime, using the ES-1040 computer and possesses a high 
precision and a low level of noise. 

3282 (INIS-SU—334, pp 134-146) Development results 
of numerical data retrieval system on the base of the SM-4 
minicomputer. Arkhangel’skij, 1A. Kalinin, V.F.; 

Serdobol’skij, G.K. 1984. (In Russian). NTIS (US Sales 
Only), PC A08/MF AOl. File Number DE87780008. 
(CONF-8310431—). 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

The main c! ics and possibilities of the numerical 
data retrieval system (NDRS) on-line with the SM-4 minicomputer 
are presented in detail, its language means being described. The 
classifier of objects and characteristics, having the hierarchy struc- 
ture, and data file, containing a set of records-descriptions of ob- 
jects, using the clasifier codes, are the main elements of the data 
base. The data file contains two types of descriptions, bibliographic 
and subject ones. NDRS described permits to efficiently solve the 
tasks of the description of objects from different subject areas, as 
well as statistical tasks of economic character. 2 refs.; 3 figs.; 1 tab. 


3283 (INIS-SU—334, pp 120-128) Architecture of nu- 
merical data retrieval system for in-pile materials testing. 
Ivanov, V.B.; Rudkevich, A.V.; Temnoeva, T.A. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov 

USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
porte f * File Number DE87780008. (CONF- 

From 9. international conference of COMECON member- 
states on numerical data for nuclear science and technology; 
Moscow, USSR (17 Oct 1983). 

Numerical data retricval system (NDRS), ensuring operative 
access to facts, concerning conditions of experiment conduct, pa- 
rameters and results of material tests, is described. Models of sub- 
ject area (SA) are formed in the process of NDRS operation. The 
list of possible queries and the character of output data processing 
are constantly varied. The data base management system contains 
declarative part of knowledge on SA, modifies SA and supplies the 
data inquired. Objects or their multitude play the role of attributes. 
In detailed description of SA the system permits to determine the 
values of the object characteristics using computing moduli, to sim- 
ulate the behaviour of objects and systems, to make substantiated 
conclusions on the acceptability of the models used. 6 refs.; 1 fig. 


3284 (KURRI-TR—264) Proceedings of the 
research 


specialist 
meeting on nuclear science (5). Kimura, 
Itsuro; Takeuchi, Takayuki; Mizuma, Mitsuo (eds.). (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor on 
Feb 1985. 72p. (In Japanese). NTIS (US Sales Only), PC 
A04/MF A01. File veer DE86704285. 
From Specialist research meeting on nuclear science infor- 
mation; Evoke, —_ (1984). 

The Research Reactor Institute of Kyoto University held 
two meetings on nuclear science information in the academic year 
of 1984. The titles of the presented papers are: (1) Information re- 
tieval in nuclear safety; (2) Information retrieval in high-pressure 
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gas safety; (3) Construction of nuclear science information data base 
at the Research Reactor Institute of Kyoto University (II); (4) Nu- 
clear science information data base at the Research Reactor Insti- 
tute of Kyoto University (KURRIP)*; (5) Nuclear structure and 
disintegration data base; (6) Evaluated nuclear structure data file 
and (7) World climate data file. This report contains the full text of 


‘ : language. 

, S.G. (Sandia National Labs., Albu- 

querque, NM (USA)). Oct 1986. Contract AC04 

76DP00789. 67p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE87001850. 

A property inventory package has been written in the C pro- 
gramming language to keep track of general laboratory equipment. 
All functions which would be expected for a master inventory data- 
base are available including add, delete, edit, and find. The package 
was developed on a Digital Equipment Corporation LSI 11/73 
computer using the ULTRIX-11 operating system, and can be 
adapted for use on any UNIX based system, or any operating 
system with a C compiler. 


3286 An “electronic shotbook* for easy 7 retrieval. 
oe R.A.; Auerbach, J.M. ; DeMartini, B.J.; Carey, 

W. (Lawrence Livermore National Lab., Ua "of Cali- 
pee pp 122 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Data collected from target shots at our laser facilities form 
the basis of the authors experimental program. By studying these 
data the authors are able to develop an understanding of the inter- 
actions between high power lasers and our targets. Access and the 
ability to analyze and compare this data is essential. This past year 
the authors made significant progress on a project they call the 
“electronic shotbook”. It is a system for on-line computer storage 
and retrieval of shot data. The main design criteria is to provide 
scientists with rapid, easy access to accurate reliable, experimental 
shot results. Central to the project is a computer program called 
SHOTBOOK that makes access to shot results independent of a de- 
tailed knowledge of our computer, its software and database. 
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3287 (ORNL—6203) Provisioning of water in emergen- 
cies: a research assessment. Voelker, A.H. (Oak Ridge Na- 
tional Lab., TN (USA)). Sep 1986. Contract AC05- 
84OR21400. 52p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE87001593. 

The provisioning of water during and after national or civil 
emergencies has been given scant attention by emergency planners. 
This assessment of the limited literature base has four goals: (1) to 
determine if emergencies can result in water shortages; (2) to deter- 
mine if the unavailability of water can seriously impact communi- 
ties; (3) to determine if the understanding of water shortage impacts 
has been incorporated into the programs of the Federal Emergency 
Management Agency (FEMA); and (4) to suggest research needs 
regarding emergency water preparedness consistent with the inter- 
ests of FEMA. Case histories and the discussions of emergency pre- 
paredness needs of utilities contained in the literature suggest that a 
number of factors are at work to increase the vulnerability of 
modern water systems. Major emergencies can cause flow reduc- 
tions resulting in severe impacts to communities including the in- 
ability to effectively control the spread of fire, health threats from 
sewage not transported to treatment facilities, loss of income, busi- 
ness disruption, increased water system repair and administration 
costs, loss of water revenues, and possible paluieton of the affected 
population. Recommended research that is consistent with FEMA's 
overall responsibilities includes: (1) studies to determine the current 
and future level of vulnerability of water systems to a range of 
emergencies; (2) studies to improve the design and acceptance of 
preparedness adjustments; and (3) studies to assess the impacts of 
nuclear attack on water systems. 
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Nitrogen budget for the U.K. and N.W. Europe, 12:1496 (R;GB) 

Renewable energy R and D in the UK. Economic cost 
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Univerzita P.J. Safarika, Kosice (Czechoslovakia) 

Program of kinematical analysis of events from the Lyudmila 
facility using internal track-sensitive target, 12:1349 (R;SU;In 
Russian) 

USAEC, Washington, DC 
ion Teapot, Nevada Test Site, February-May 1955. 
Project 35.5. Effects of a nuclear explosion on records and 
records storage equipment, 12:1436 (R;US) 

Operation Upshot- Knathole. Project 6.9. Evaluation of Naval 
airborne radiac equipment. Report for March-June 1953, 
12:1443 (R;US) 











33C / ERA-12/1 


ooo Wenig Be a for Conservation and 
Wadingie DC. Oliiee of Ranay Mamasuest and 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R;US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 


& 


A CODES 
Manuals 
ATHENA code manual. Volume 2. Input and data 
requirements, 12:3227 (R;US) 


Environment 
Environmental survey at the Lucas Heights Research 
Laboratories. 1983, 12:486 (R;AU) 
Radioactivity 
Environmental survey at the Lucas Heights Research 
Laboratories. 1983, 12:486 (R;AU) 
ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
A-BOMB SURVIVORS 
Genetic Radiation Effects 
Electrophoretic variants of blood proteins in Japanese, 6. 
Transferrin, 12:2000 (R;JP;In Japanese and English) 
Radiation Doses 
Progress in reassessment of atomic bomb radiation dosimetry, 
12:1969 (RA;US) 
ABSORBED DOSES 
See RADIATION DOSES 
ABSORBED FRACTION (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 


ABSORPTION REFRIGERATION CYCLE 
Computerized Simulation 
Performance and simulation of once-through and 
cycles using nonazeotropic refrigerant mixtures, 12:673 
(R;US) 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
TARGET CHAMBERS 
Beam line and associated work. Final report, 1 July 1982-30 
September 1985, 12:1220 (R;US) 
Research Programs 
Panel discussion on laboratory accelerator programs: present 
and future, 12:1182 (R;US) 
Storage Rings 
System of particle channels for the accelerating and storage 
facility. Calculational performances, 12:1316 (RA;SU;In 
Russian) 
ACCELERATORS 
See also COLLECTIVE ACCELERATORS 
ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
MESON FACTORIES 
PARTICLE BEAM FUSION ACCELERATOR 
RAILGUN ACCELERATORS 
WAKEFIELD ACCELERATORS 
Electromagnetic effects in relativistic electron beam plasma 
interactions, 12:1186 (J;US) 
Control Systems 
Accelerator computer controls: Past, present, and future, 
12:1283 G;NL) 
Correlations 
Three-wave accelerator and how it compares with two-wave 
accelerator, 12:1195 (J;US) 
Cybernetics 
Development of the cybernetic methods in the new generation 
of superhigh-energy accelerators, 12:1245 (RA;SU;In 
Russian) 


Report of near field group, 12:1189 (J;US) 
Efficiency 
Effect of noise and pump depletion on the plasma beat wave 
accelerator, 12:1188 (J;US) 
Evolution of the laser beam envelope in the beat wave 
accelerator, 12:1187 (J;US) 
Report of near field group, 12:1189 (J;US) 
Three-wave accelerator and how it compares with two-wave 
accelerator, 12:1195 (J;US) 
Electric Fields 
Surface heating by short pulses of radiation, 12:1192 (J;US) 
Feedback 
Phase and amplitude considerations for the two-beam 
accelerator, 12:1193 (J;US) 
Free Electron Lasers 
Gas-loaded transverse-field accelerator, 12:1194 (J;US) 
Gases 
Gas-loaded transverse-field accelerator, 12:1194 (J;US) 
Laser Guidance 
Evolution of the laser beam envelope in the beat wave 
accelerator, 12:1187 (J;US) 
Laser Radiation 
Brief report on "The second workshop on laser acceleration of 
particles”, 12:1216 (J;US) 
’ Lasers 
Laser technologies for laser accelerators, 12:1309 (J;US) 
Report of the working group on laser technology, 12:1308 
(J;US) 
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Luminosity 
Laser technologies for laser accelerators, 12:1309 (J;US) 
Fields 


Gas-loaded transverse-ficld accelerator, 12:1194 (J;US) 


Proceedings of the 9. All-union conference on charged 
particles accelerators. Vol. 1, 12:1165 (R;SU;In Russian) 
Multi-Photon Processes 
Phase and amplitude considerations for the two-beam 
accelerator, 12:1193 (J;US) 
Three-wave accelerator and how it compares with two-wave 
accelerator, 12:1195 (J;US) 
On-Line Control Systems 
Development of the cybernetic methods in the new generation 
of superhigh-energy accelerators, 12:1245 (RA;SU;In 
Russian) 


Optimization 
Report of near field group, 12:1189 (J;US) 
Plasma Waves 
Evolution of the laser beam envelope in the beat wave 
accelerator, 12:1187 (J;US) 
Power Supplies 
Dynamic matching in accelerator RF power supplying 
systems, 12:1247 (RA;SU;In Russian) 
Protection 


Radiation 
Radiation fields and shielding of electron accelerators with 
"energies up to 100 MeV. Short reference data, 12:1272 
(R;SU:In Russian) 


Programs 
Neutron physics and nuclear data measurements with 
accelerators and research reactors. Lectures presented at the 
IAEA interregional training course held at Tashkent, USSR, 
4-30 September 1983, 12:2392 (R;XA) 
Resonance 
Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 
Reviews 


Accelerator computer controls: Past, present, and future, 
12:1283 (J;NL) 
Plasma accelerators, 12:1217 (J;US) 


Charge 
Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 
Spatial Dose Distributions 
Induced radioactivity of thick target under 
bombardment with 3.65 GeV protons, 12:2431 (R;SU;In 
Russian) 
Superconducting Magnets 
Acoustic emission instrumentation for a superconducting 
dipole, 12:1302 (BA;US) 
Tables 
Report of the working group on other acceleration schemes, 
12:1166 (J;US) 
Targets 
Materials technology applied to nuclear accelerator targets, 
12:764 (R;US) 
Temperature Gradients 
Surface heating by short pulses of radiation, 12:1192 (J;US) 


Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 


See also INDUSTRIAL ACCIDENTS 
RADIATION ACCIDENTS 
REACTOR ACCIDENTS 


Evaluation of methods to compare consequences from 
hazardous materials transportation accidents, 12:166 (R;US) 
ACES 
See QUARKS 
ACETALDEHYDE 
Chemical Preparation 
Dialkoxyethylidene and eta?-1,2-dialkoxyethylene iron 
compounds as C, templates for generating acetaldehyde and 
a glycolaldehyde ether, 12:1000 (J;US) 





ACID RAIN 
Electrolytes 
Chemical Properties 
Dialkoxyethylidene and eta?-1,2-dialkoxyethylene iron 
compounds as C, templates for ing acetaldehyde and 
a glycolaldehyde ether, 12:1000 (J;US) 
ACETATES 


Screening 
Japanese medaka liver tumor model: review of literature and 
new findings, 12:2040 (BA;US) 
Tumor induction in several small fish species by classical 
carcinogens and related compounds, 12:2039 (BA;US) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETONE 
Carcinogen Screening 
Carcinogenic activity of haloacetonitrile and haloacetone 
derivatives in the mouse skin and lung, 12:1822 (BA;US) 
ACETONITRILE 
Carcinogen Screening 
Carcinogenic activity of haloacetonitrile and haloacetone 
derivatives in the mouse skin and lung, 12:1822 (BA;US) 
Carcinogenesis 
Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 
Metabolism 
Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 
ACETYLENE 


Classical and nonclassical forms of protonated acetylene, 
C2H* s. Structures, vibrational frequencies, and infrared 
intensities from explicitly correlated wave functions, 12:2200 
G;US) 

Infrared Spectra 

Classical and nonclassical forms of protonated acetylene, 
C.H* s. Structures, vibrational frequencies, and infrared 
intensities from explicitly correlated wave functions, 12:2200 
G;US) 





P 
Catalytic and surface science studies of clean and modified 
rhodium, molybdenum and palladium crystal surfaces: 
hydrogenation of carbon monoxide and the 
cyclotrimerization of acetylene to form benzene, 12:972 
(R;US) 
Vibrational States 
Classical and nonclassical forms of protonated acetylene, 
GH s. Structures, vibrational frequencies, and infrared 
intensities from explicitly correlated wave functions, 12:2200 
G;US) 
ACID CARBONATES 
Ecological Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
Controls of soil-solution chemistry in lodgepole pine forest 
ecosystems, Wyoming, 12:1733 (BA;US) 
Quantity Ratio 
Characteristics and composition of smokes in sodium fires, 
12:945 (RA;BR;In Portuguese) 
ACID ELECTROLYTE FUEL CELLS 
Fuel cells. Technology status report, 12:645 (R;US) 


Novel fluorinated acids for phosphoric acid fuel cells. Annual 
report, April 1985-March 1986, 12:648 (R;US) 

Synthesis of novel acid electrolytes for phosphoric-acid fuel 
cells. Annual report, May 1985-April 1986, 12:647 (R;US) 

ACID RAIN 

Comparison of natural and man-made hydrocarbon emission 
inventories necessary for regional acid deposition and 
oxidant modeling, 12:1554 (R;US) 

Input-output budget of selected nutrients on an experimental 
watershed near Parsons, West Virginia. Forest Service 
research paper, 12:1548 (R;US) 

Occurrence of acid precipitation on the West Coast of the 
United States, 12:1615 (R;US) 

Sources and migration of highway runoff pollutants. Volume 1. 
Executive summary. Final report 1978-1982, 12:1789 (R;US) 








ACID RAIN 


Sources and migration of highway runoff pollutants. Volume 2. 


Methods. Final report, October 1977-December 1981, 
12:1790 (R;US) 


Sources and migration of highway runoff pollutants. Volume 3. 


Research report. Final report 1978-1982, 12:1791 (R;US) 


Sources and migration of highway runoff pollutants. Volume 4. 


Appendix. Final draft report, 12:1792 (R;US) 
Air Pollution 

Microbial response to acid deposition and effects on plant 

productivity, 12:1619 (R;US) 
Biological Effects 

Effects of simulated acidic rain on yields of Raphanus sativus, 
Lactuca sativa, Triticum aestivum and Medicago sativa, 
12:1614 (R;US) 

Reproductive failure due to environmental pH and ionic 
factors in landlocked rainbow smelt (Osmerus mordax), 
12:1551 (R;US) 

Status report on acid precipitation and its biological 
consequences as of April 1981, 12:1620 (R;US) 

Control 

Summary of US LIMB (limestone injection with multistage 

burner) technology, 12:1549 (R;US) 
Environmental Effects 

Acidic deposition influences on biogeochemistry of four forest 

ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
Environmental Transport 

Study of the formation and transport of acidic species by 
nonprecipitating cumulus clouds during VENTEX-84, 
12:1514 (R;US) 

Land Pollution 

Effects of acid precipitation on microbiological and chemical 
parameters in soils: the Florida experience, 12:1727 (R;US) 

Microbial response to acid deposition and effects on plant 
productivity, 12:1619 (R;US) 

Regional Analysis 

Conceptual design and chemical data needs for evaluation of 

regional acidic deposition models, 12:1505 (R;US) 
Reviews 

Status report on acid precipitation and its biological 

consequences as of April 1981, 12:1620 (R;US) 
Simulation 

Effects of simulated acidic rain on yields of Raphanus sativus, 
Lactuca sativa, Triticum aestivum and Medicago sativa, 
12:1614 (R;US) 

ACIDIFICATION 
Biological Effects 
Effects of acid precipitation on microbiological and chemical 
parameters in soils: the Florida experience, 12:1727 (R;US) 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC EMISSION TESTING 
Meetings 

Report of the first DOE Ad-Hoc Committee meeting on AE 

monitoring of pinch welding, 12:1130 (R;US) 
ACRYLAMIDE 
Electron Transfer 

Polyacrylamide/graphite and polyacrylamide/titanium dioxide 

gel electrodes, 12:1011 (J;US) 
Performance 

Polyacrylamide/graphite and polyacrylamide/titanium dioxide 

gel electrodes, 12:1011 (J;US) 
Photochemical Reactions 

Polyacrylamide/graphite and polyacrylamide/titanium dioxide 

gel electrodes, 12:1011 (J;US) 
Uses 

Polyacrylamide/graphite and polyacrylamide/titanium dioxide 

gel electrodes, 12:1011 (J;US) 
ACTINIDE NUCLEI 


See also ACTINIUM 228 
AMERICIUM 241 
AMERICIUM 243 
CALIFORNIUM 248 
CALIFORNIUM 252 
CURIUM 244 
NEPTUNIUM 237 
NEPTUNIUM 239 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
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PLUTONIUM 241 
PLUTONIUM 242 
THORIUM 230 
THORIUM 232 
THORIUM 234 
URANIUM 235 
URANIUM 238 


Decay 
Nuclear spectroscopy and decay data for actinides, 12:2470 
(RA;XA) 
Neutron Reactions 
Application of theoretical models to the evaluation and 
prediction of actinide neutron cross-sections, 12:2464 
(RA;XA) 
Systematics of fission probability characteristics for heavy 
nuclei, 12:2466 (RA;XA) 
ACTINIDES 


See also AMERICIUM 
CURIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 


Distribution Functions 
Mathematical model for extracting uranium, plutonium, 
neptunium and acid nitric by tributyl phosphate, 12:953 
(RA;BR;In Portuguese) 
Fission Barrier 
New macroscopic-microscopic description of the double- 
humped fission barriers, 12:2471 (R;XA) 
Nuclear Data Collections 
Libraries of ABBN type group constants for actinides and 
some other materials, 12:1037 (RA;CS;In Czech) 
ACTINIUM 228 
Radioecological Concentration 
¥ activity in struverite, 12:1746 (R;XA) 
ACTIVATED CARBON 
Sorptive Properties 
Pulmonary effects of sulfur dioxide and respirable carbon 
aerosol, 12:2021 (J;US) 
ACTIVATION ANALYSIS 
Reviews 
Neutron activation analysis using nuclear reactors, 12:938 
(RA;XA) 
Uses 
Applications of neutron activation analysis technique in the 
IPR-R1 research reactor, 12:942 (RA;BR;In Portuguese) 
ACTIVATION DETECTORS 
Spectra Unfolding 
Data base and software for neutron spectra unfolding on 
research reactors, 12:3228 (RA;XA) 
ACTIVITY COEFFICIENT 
See REACTION KINETICS 
ACYL RADICALS 
Chemical Reactions 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
Radiolysis 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
Ss 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
ADHESIVES 
Testing 
Photovoltaic membrane (PVM) roof system. Third quarterly 
technical progress report, 1986, 12:297 (R;US) 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AECL 
See ATOMIC ENERGY OF CANADA LTD 
AEROSOL GENERATORS 


Use of a jet mill for dispersing dry powder for inhalation 
studies, 12:2032 (J;US) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 
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Atmospheric Circulation 
Multivariate assessment of meteorological influences on 
inhalable particle source impacts, 12:1502 (R;US) 
AEROSPACE INDUSTRY 


Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 
Hazardous Materials 
Health hazard evaluation report HETA 83-369-1672, 
Lockheed-Georgia Company, Marietta, Georgia, 12:1587 
(R;US) 


Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 
AFRICA 


See also MOROCCO 
NIGERIA 
SENEGAL 
SOUTH AFRICA 
SUDAN 


Applicability of Landsat in an exploratory soil survey on the 
Central African Plateau, 12:1712 (RA;US) 
Remote Sensing 
Agricultural drought monitoring by METEOSAT in Africa, 
12:1465 (RA;US) 
Applicability of Landsat in an exploratory soil survey on the 
Central African Plateau, 12:1712 (RA;US) 
Regional remote sensing facility for easten and southern 
Africa, 12:1656 (RA;US) 
Rotation of spectral channel axes: application to a rice growing 
area of west Africa, 12:1669 (RA;US) 
AGE ESTIMATION 
Carbon 14 
Use of radiocarbon technique for archaeologic dating, 12:947 
(RA;BR;In Portuguese) 
Carbonaceous Materials 
Use of radiocarbon technique for archaeologic dating, 12:947 
(RA;BR;In Portuguese) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Ammonolysis 
Effect of ammonia and electron beam irradiation on 
lignocelulosic materials, 12:1986 (RA;BR;In Portuguese) 
Radiolysis 
Effect of ammonia and electron beam irradiation on 
lignocelulosic materials, 12:1986 (RA;BR;In Portuguese) 
Resource Assessment 
Preliminary study on energy management and waste 
management system based on biogas utilization, 12:274 
(R;FI;In Finnish) 
AGRICULTURE 
See also DAIRY INDUSTRY 
Data Acquisition 
Agricultural statistics in developing countries, 12:1663 
(RA;US) 
Sensing 


Applications of Landsat MSS and TM data for agricultural 
development planning in Morocco and the Southern Sudan, 
12:1694 (RA;US) 

European community's agricultural information system: 
requirements and remote sensing prospects, 12:1661 (RA;US) 

NOAA AVHRR data as a tool for agricultural monitoring, 
12:1703 (RA;US) 

Per-field classification and application to SPOT simulated, 
SAR and combined SAR-MSS data, 12:1759 (RA;US) 

Research Programs 

Development through innovative research: the first three years 
of the Agency for International Development (AID) 
Program in Science and Technology Cooperation (PSTC), 
12:614 (R;US) 

AIR 
Chemical Reaction Kinetics 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Vield 
Air corona disch wg - chemical kinetics, 12:1013 (BA;US) 





Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Electrochemistry 

Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Electron Beams 

Beam propagation experimental study. Annual report, 12:3195 
(R;US) 

Radioactivity 

Experience and improved techniques in radiological 
environmental monitoring at major DOE low-level waste 
disposal sites, 12:196 (R;US) 

AIR FILTERS 
Performance Testing 

On-site test of filters in nuclear facilities using radioactive 
sodium chloride (7*Na)-aerosol and methyl iodide (7*'I), 
12:1064 (R;DK) 

AIR FLOW 
Computerized Control Systems 
i r control of rotogravure airflows. Final report, 
March-July 1985, 12:1616 (R;US) 
Methods 

Calibration of thermal anemometer probes for measuring low 
air current velocities in air conditioning engineering, 12:1396 
(R;DE;In German) 

AIR HEATERS 
See also SOLAR AIR HEATERS 
Indoor Air Pollution 

Selected organic pollutant emissions from unvented kerosene 

heaters, 12:1508 (R;US) 
Radiowave Radiation 

Health-hazard evaluation report HETA 84-476-1647, Kimball 
International Upholstered Products, Inc., Jasper, Indiana, 
12:2047 (R;US) 

AIR INFILTRATION 
Standards 

Exegesis of proposed ASHRAE Standard 119: air leakage 
performance for detached single-family residential buildings, 
12:665 (R;US) 

AIR POLLUTION 
See also INDOOR AIR POLLUTION 

Effects of simulated acidic rain on yields of Raphanus sativus, 
Lactuca sativa, Triticum aestivum and Medicago sativa, 
12:1614 (R;US) 

Hazardous-waste destruction, 12:598 (R;US) 

Recovery of principal organic nazardous constituents and 
products of incomplete combustion from a Volatile Organic 
Sampling Train. Final report, 12:1513 (R;US) 

Stability of polynuclear aromatic compounds collected from air 
on quartz fiber filters and XAD-2 resin. Report for 1 
October 1985-31 March 1986, 12:1563 (R;US) 

Acid Rain 

Occurrence of acid precipitation on the West Coast of the 

United States, 12:1615 (R;US) 
Atmospheric Chemistry 

Basic program for eddy correlation in non-simple terrain. 
Technical memo, 12:1613 (R;US) 

Southern California Air-Quality Study (SCAQS) suggested 
program plan. Final report, 12:1575 (R;US) 

Study of the formation and transport of acidic species by 
nonprecipitating cumulus clouds during VENTEX-84, 
12:1514 (R;US) 

Complex Terrain 

Three-layer model for calculating mesoscale wind and emission 

fields over complex terrain, 12:1485 (R;DE;In German) 
Information Systems 

National Air Toxics Information Clearinghouse: ongoing 
research and regulatory development projects. Interim 
report, 12:1608 (R;US) 

Mathematical Models 

Conceptual design and chemical data needs for evaluation of 
regional acidic deposition models, 12:1505 (R;US) 

Simulation of pollutant dispersion and photochemical smog 
formation in urban areas, 12:1497 (R;DE;In German) 











AIR POLLUTION 
Measuring Methods 


Measuring Methods 

Comparisons between MM5 (Modified Method 5), OM7 
(Oregon Method 7), and draft ASTM measurements of 
wood-stove emissions, 12:1566 (R;US) 

Pollution Control Equipment 

Comparison of pilot data with predictions from the US EPA 
(Environmental Protection Agency) SPRAYMOD computer 
program. Final report, 12:1503 (R;US) 

Field evaluation of windscreens as a fugitive-dust control 
measure for material storage piles. Final report, April 1985- 
June 1986, 12:1621 (R;US) 

Research Programs 

Environmental Research Program. FY 1985 annual report, 
12:1498 (R;US) 

Environmental Chemistry Division annual report, 1985, 
12:1492 (R;US) 

Sampling 

Multivariate assessment of meteorological influences on 

inhalable particle source impacts, 12:1502 (R;US) 
X-Ray Fluorescence Analysis 

Trace analysis in the atmosphere, water bodies and uranium 
ores by means of X-ray fluorescence, 12:956 (R;MX;In 
Spanish) 

AIR POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 
pollutants at the source. 

Procedures manual for the recommended ARB (Air Resources 
Board) particle-size distribution method (cascade impactors), 
12:1510 (R;US) 

Procedures manual for the recommended ARB (Air Resources 
Board) sized chemical sample method (cascade cyclones), 
12:1511 (R;US) 

Recommended methodology for the determination of particle- 
size distributions in ducted sources. Project final 
Report for November 1984-May 1986, 12:1509 (R;US) 

Computerized Control Systems 

Microprocessor control of rotogravure airflows. Final report, 

March-July 1985, 12:1616 (R;US) 
Manuals 

Identification, assessment, and control of fugitive 
emissions. Final report, April 1983-April 1986, 12:1617 
(R;US) 

Planning 

Identification, assessment, and control of fugitive 
emissions. Final report, April 1983-April 1986, 12:1617 
(R;US) 

Pollution Control Equipment 

BACT/LAER (Best Available Control Technology/Lowest 
Achievable Emission Rate) Clearinghouse: a compilation of 
control-technology determinations. First supplement to 1985 
edition. Summary tables and Appendices A-G. Final report, 

12:1612 (R;US) 
Recommendations 
Preliminary survey report: control technology for filling of 
containers at Corn Products Company, Summit, Illinois, 
12:1576 (R;US) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Hazardous-waste destruction, 12:598 (R;US) 
AIR POLLUTION MONITORING 
Measurement of gaseous emission rates from land surfaces 
using an emission-isolation flux chamber. User's guide, 
12:1567 (R;US) 
AIR POLLUTION MONITORS 


Portable field sorption detector for the detection and 
recognition of chemical agents, 12:1009 (R;US) 
AIR PREHEATERS 
See AIR HEATERS 
AIR QUALITY 
Data Acquisition 
Guideline on the identification and use of air-quality data 
affected by exceptional events, 12:1506 (R;US) 
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Evaluation 
Air-quality criteria for particulate matter and sulfur oxides 
(1982) (second addendum): assessment of newly available 
health effects information. Review draft, 12:1518 (R;US) 
Health Hazards 
Air-quality criteria for particulate matter and sulfur oxides 
(1982) (second addendum): assessment of newly available 
health effects information. Review draft, 12:1518 (R;US) 
Mathematical Models 
Preliminary assessment of pollution from passenger cars and 
buses at Stapleton International Airport, 12:709 (R;US) 
Program report for FY 1984 and 1985 Atmospheric and 
Geophysical Sciences Division of the Physics Department, 
12:1643 (R;US) 
Program Management 
Southern California Air-Quality Study (SCAQS) suggested 
program plan. Final report, 12:1575 (R;US) 
Programs 


Role of quality assurance in the US Environmental Protection 
Agency's Air and Energy Engineering Research Laboratory, 
12:1556 (R;US) 

AIR TRANSPORT 
Fuels 
Hydrogen in air transportation feasibility study for Zurich- 
Airport, Switzerland, 12:685 (R;CH) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 


See also SPACE SHUTTLES 
Blast Effects 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 8.0. General report 
of blast studies on aircraft, 12:1433 (R;US) 

ion Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 8.1A. Effects of thermal and blast 
forces from nuclear detonations on basic aircraft structures 
and components. Report to the Test Director, 12:1441 
(R;US) 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.3. Blast effects on B-36 type 
aircraft in flight. Report to the test director, 12:1442 (R;US) 

Simulation 


AIRID - An application of the KAS/Prospector expert 
builder to airplane identification, 12:3264 (BA;US) 
Data Acquisition Systems 
AIRID - An application of the KAS/Prospector expert 
builder to airplane identification, 12:3264 (BA;US) 
Decontamination 
Operation Ranger. Decontamination of aircraft, 12:1445 (R;US) 
Expert Systems 
AIRID - An application of the KAS/Prospector expert system 
builder to airplane identification, 12:3264 (BA;US) 
Flight Testing 
Spectral density estimates of coarsely quantized random 
vibration data, 12:1065 (R;US) 
Identification Systems 
AIRID - An application of the KAS/Prospector expert s 
builder to airplane identification, 12:3264 (BA;US) 
Impact Shock 
Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.2. Atomic weapon effects on B- 
50 type aircraft in flight, 12:1437 (R;US) 
Vibrations 
Spectral density estimates of coarsely quantized random 
vibration data, 12:1065 (R;US) 
AIRCRAFT ACCIDENTS 


system 


Advanced airfoils for HAWTS, 12:348 (BA;US) 
Airfoil treatments for vertical axis wind turbines, 12:349 
(BA;US) 
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High performance airfoil final test results, 12:354 (BA;US) 
Field Tests 
High performance airfoil final test results, 12:354 (BA;US) 
Performance Testing 
Advanced airfoils for HAWTS, 12:348 (BA;US) 
Airfoil treatments for vertical axis wind turbines, 12:349 
(BA;US) 
AIRPORTS 
Air Quality 
Preliminary assessment of pollution from passenger cars and 
buses at Stapleton International Airport, 12:709 (R;US) 
Photovoltaic Power Supplies 
Sky Harbor Photovoltaic Concentrator Project. Phase III. 
First forty-two months of operation. Final technical report, 
12:312 (R;US) 
ALABAMA 
Military Facilities 
Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
Computer Networks 
FIRUS; the FNAL site-wide fire and utility monitoring 
system, 12:1296 (J;NL) 
ALASKA 
Continental Shelf 
Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 
Islands 
Reconnaissance of intertidal and subtidal zones of Back Island, 
Behm Canal, Southeast Alaska, 12:1876 (R;US) 
ALCATOR DEVICE 
Current-Drive Heating 
Lower hybrid heating and current drive experiments in 
Alcator C, 12:2839 (BA;US) 
Electron Temperature 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 
ICR Heating 
The Alcator C ICRF heating experiment, 12:2844 (BA;US) 
Limiters 
Lower hybrid heating and current drive experiments in 
Alcator C, 12:2839 (BA;US) 
Lower Hybrid Heating 
Lower hybrid heating and current drive experiments in 
Alcator C, 12:2839 (BA;US) 
Magnetic Shielding 
The Alcator C ICRF heating experiment, 12:2844 (BA;US) 
Plasma Confinement 
Energy confinement of lower-hybrid-current—driven tokamak 
plasmas, 12:2782 (J;US) 
Plasma Diagnostics 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 
High resolution x-ray observations of argon, molybdenum and 
sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
Lower hybrid heating and current drive experiments in 
Alcator C, 12:2839 (BA;US) 
ALCOHOLS 
See also BENZHYDROL 
CHOLINE 
ETHANOL 
GLYCOLS 
METHANOL 
Influence of alcohols on the combustion of hydrocarbon fuels 
in diffusion flames, 12:1044 (R;US) 
Mixtures 
Patterns of phase behavior in ternary ethoxylated alcohol-n- 
alkane-water mixtures, 12:998 (J;US) 


ALFVEN WAVES 
Research 


Programs 
[Hydromagnetic waves and RF heating in TORUS tokamak]. 
Annual progress report 1985, 12:2728 (R;AU) 
Wave 
Propagation of driven alfven waves in a tokamak: theory & 
experiment, 12:2842 (BA;US) 
Slow wave antenna for unidirectional Alfven wave 
propagation in a small Tokamak, 12:2926 (BA;US) 
ALGAE 
See also LICHENS 


Primary productivity (1*C) at Twin Lakes Colorado: 1973-81 
study results, 12:1871 (R;US) 
ALKALI METAL COMPOUNDS 

See also CESIUM COMPOUNDS 
LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
RUBIDIUM COMPOUNDS 
SODIUM COMPOUNDS 

Dielectric 


Properties 
Dielectric parameters of alkali halides, 12:913 (J;US) 


Refractivity 
Dielectric parameters of alkali halides, 12:913 (J;US) 
Removal 


Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 

ALKALIS 
See HYDROXIDES 


See also CYCLOALKANES 
DECANE 
HEXADECANE 
METHANE 
PENTANE 
PROPANE 


Mixtures 


Patterns of phase behavior in ternary ethoxylated alcohol-n- 
alkane-water mixtures, 12:998 (J;US) 
ALKENES 
See also ETHYLENE 
Fluorination 
Synthesis of novel acid electrolytes for phosphoric-acid fuel 
cells. Annual report, May 1985-April 1986, 12:647 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Physical Radiation Effects 
Material options for a commercial fusion reactor first wall, 
12:3054 (BA;US) 
Radiation-induced segregation in HT-9 martensitic steel, 12:726 
(R;US) 
Reactor 


Materials 
Sodium compatibility of HT-9 and Fe-9Cr-1Mo steels, 12:516 
(R;US) 

ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOYS 


See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 


HEAT RESISTING ALLOYS 
INDIUM ALLOYS 

IRON ALLOYS 

LEAD ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 

RARE EARTH ALLOYS 
SILICON ALLOYS 








Reactor Materiais 


SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
VANADIUM ALLOYS 

YTTRIUM ALLOYS 

ZINC ALLOYS 

ZIRCONIUM ALLOYS 


Quantitative Chemical Analysis 
Titrating lead ion by NasMoO, with glass electrode as 
indicating electrode, 12:966 (TJ;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA PARTICLES 
Emitted by nuclei. 
Particle Kinematics 
Alpha-driven currents in tokamak reactors, 12:2840 (BA;US) 
Particle Tracks 
Calculation of heavy-ion tracks in liquid water, 12:2553 (J;US) 
Spectrometers 
Calculated response of a Linear Energy Transfer Spectrometer 
(LETS) correlation with relative biological effectiveness and 
quality factors. Technical report, June 1969-June 1971, 
12:1332 (R;US) 
ALPHA REACTIONS 
Breakup Reactions 
Breakup-fusion description of the (a,d) and (a,t) reactions, 
12:2528 (J;NL) 
Compound-Nucleus Reactions 
Experimental investigation of reactions with formation of 
neutrons on the IAE cyclotron, 12:1335 (RA;XA) 
On neutron yield for the O,F(a,n) reactions, 12:2407 (RA;XA) 
Differential Cross Sections 
Cross sections for the formation of helium and lithium iso’ 
in the interaction of a-particles with silver and gold, 12:2437 
(R;SU;In Russian) 
Potential Scattering 
Asymmetric deflection functions and the extinction of 
rainbows: A comparison of a-particle scattering from “Ca 
and “Ca, 12:2426 (J;NL) 


Momentum characteristics of spectators in fragmentation of 
“He nuclei, 12:2401 (R;SU;In Russian) 
ALPHA SPECTROMETERS 
a-decay rare event spectrometer, 12:1357 (R;SU;In Russian) 
ALPHA-BEARING WASTES 
Radioactive Waste Management 
High-level and transuranic radioactive wastes. Response to 
comments for final rule. Volume 1, 12:211 (R;US) 
Radioactive Waste Processing 
Waste management system alternatives for treatment of wastes 
from spent fuel reprocessing, 12:214 (R;US) 
ALPS 
Remote 


Dighal elevation modeling with Landsat-3 RBV data, 12:1691 


ALUMINATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 


descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Novel sorbents for high temperature regenerative HaS 
removal. Quarterly report No. 3, August-October 1984, 12:6 
(R;US) 

ALUMINIA 
See ALUMINIUM OXIDES 
AL 


Spectroscopy 
Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic absorption hotometry with 


electrothermal atomization, 12:950 (RA;BR;Jn Portuguese) 
Atom Collisions 
Optical and uv radiation from solids struck by swift electrons, 
protons and H-atoms, 12:2142 (R;US) 
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Beam Transport 
Calorimetric measurements of stopping power of Al and Ni for 
35Cl and 1*C ions, 12:2538 (RA;JP) 
Carbon 12 Reactions 
Spectra of p,d,t emitted at 160 deg in a reaction with the %C 
nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
Charged-Particle Transport 
Monte Carlo calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Protection 












Study of the inhibition of corrosion of aluminium by chromates 
using fluorescence detection of surface x-ray absorption, 
12:820 (BA;US) 

Concentration 

Controls of soil-solution chemistry in lodgepole pine forest 

ecosystems, Wyoming, 12:1733 (BA;US) 
Fatigue 

Lifetime analysis of the TDF reaction chamber, 12:3110 

(BA;US) 
Fluorescence Spectroscopy 

Study of the inhibition of corrosion of aluminium by chromates 
using fluorescence detection of surface x-ray absorption, 
12:820 (BA;US) 

Foils 

Parameter studies on flat copper and aluminum bridgefoils, 

12:1143 (R;US) 
Ton Collisions 

Preparation of thin films for use in generating neutral particle 

beams, 12:2144 (R;US) 
Ton Implantation 
Icosahedral phase formation by ion beam alloying methods, 
12:777 (R;US) 
Photon Transport 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Positrons 

Study of solids by use of nonthermalized positrons, 12:801 

(J;US) 
Pressure Effects 

Lifetime analysis of the TDF reaction chamber, 12:3110 

(BA;US) 








proposal. Final draft, 12:687 (R;US) 
Draft record of decision for the Aluminum Smelter 
Conservation/Modernization Program, 12:688 (R;US) 


Calculation of the pressure dependence of the 

transition temperature of aluminum, 12:804 (J;US) 
Texture 

Inference of crystallite orientation distribution function from 

the velocity of ultrasonic plate modes, 12:1126 (R;US) 
Wires 

Parameter studies on flat copper and aluminum bridgefoils, 

12:1143 (R;US) 
ALUMINIUM 27 TARGET 
Oxygen 16 Reactions — 

Light particle in /sup 16/O-induced reactions on /sup 
12/C, /sup 27/A\, and /sup 197/Au at E-italic/A-italic = 25 
MeV, 12:2419 (J;US) 

ALUMINIUM ALLOYS 
See also HEUSLER ALLOYS 
Absorption Spectra 

Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 

icosahedral alloys, 12:794 (J;US) 
Chemical Composition 

Evaluation of mechanical and metallurgical properties of 

FesAl-based aluminides, 12:776 (R;US) 


Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Corrosion Resistance 
Effect of tempering on corrosion resistance of cast aluminium 
bronzes, 12:758 (R;NO) 
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Fabrication 
Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 


Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 


Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Production 
Icosahedral phase formation by ion beam alloying methods, 
12:777 (R;US) 


Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Tensile Properties 
Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
X-Ray Spectra 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 
icosahedral alloys, 12:794 (J;US) 
ARSENID 


LS 


Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Charged-Particle Transport 
Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Homojunctions 2 
Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Order Parameters 
Synchrotron x-ray study of a Fibonacci superlattice, 12:918 
G;US) 


GaAs/In/sub x/Al/sub 1-x/As (0 S x = 0.006) indirect 
bandgap superlattices, 12:1141 (R;US) 


Synchrotron x-ray study of a Fibonacci superlattice, 12:918 
(J;US) 
X-Ray Diffraction 
Synchrotron x-ray study of a Fibonacci superlattice, 12:918 
(;US) 
ALUMINIUM OXIDES 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 
Acoustic Measurements 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
c izing Green-state ceramics, 12:856 (BA;US) 
Brazed Joints 
Role of interfacial reactions on the mechanical properties of 
ceramic brazements, 12:842 (R;US) 
Catalytic Effects 
Ammonia synthesis over iron single-crystal catalysts: the 
effects of alumina and potassium, 12:281 (J;US) 


Properties of thin antimultipactor TiN and Cr2Os coatings for 
klystron windows, 12:853 (J;US) 
Computerized Tomography 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
Resistance 


Advanced high temperature coating systems beyond current 
state-of-the-art systems. Final technical report, 1 January 
1980-31 December 1984, 12:721 (R;US) 

Defects 

A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 

Density 

A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 


Radioecological 


Image Processing 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
Infrared Spectra 
Investigations of the transverse bulk polaritons in uniaxial 
AkOs by infrared reflection, 12:851 (J;US) 
Phonons 
Investigations of the transverse bulk polaritons in uniaxial 
AkOs by infrared reflection, 12:851 (J;US) 
Physical Radiation Effects 
Effect of irradiation-induced defects on fusion reactor 
ceramics, 12:848 (R;US) 
Ultrasonic Testing 
A pena of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
X-Ray Emission Analysis 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 
Mathematical Models 
Problems on spatial generalization for resolution models of the 
inverse thermal problem, 12:1480 (RA;US) 
Remote Sensing 
Problems on spatial generalization for resolution models of the 
inverse thermal problem, 12:1480 (RA;US) 
Surface temperature and emissivity evaluation from satellite 
thermal infrared measurements, 12:1479 (RA;US) 
AMERICIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Extraction Chromatography 
Americium and purification by chromatography, 
12:1038 (RA;SU) 
Ion Exchange Chromatography 
Americium separation and purification by chromatography, 
12:1038 (RA;SU) 
Radiation Monitoring 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Concentration 


Behaviour of certain long-lived radionuclides in the marine 

environment, 12:1862 (RA;XA) 
AMERICIUM 241 
Purification 

Americium separation and purification by chromatography, 

12:1038 (RA;SU) 
Radiation Monitoring 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 


Concentration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Biological mixing and radionuclide redistribution in marine 
sediments, 12:1859 (RA;XA) 

Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 

Intercomparison studies of transuranics in North Atlantic deep 
sea sediments from the NEA dumpsite, 12:1745 (RA;XA) 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 














Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 

Radionuclide Kinetics 
Uptake of *°*2“°Py and **1Am by grass on normally grazed 

pastures, 12:1989 (RA;NL) 

Solvent Extraction 
Use of radioisotopes in the study of tetracycline analytical 

application. Extraction of compounds formed between 

tetracycline and neptunium and americium elements, 12:952 

(RA;BR;In Portuguese) 

Tracer Techniques 

Use of radioisotopes in the study of tetracycline analytical 
application. Extraction of compounds formed between 
tetracycline and neptunium and americium elements, 12:952 
(RA;BR;In Portuguese) 

Uptake 

Uptake of 7°°*2“°Py and 7“1Am by grass on normally grazed 
pastures, 12:1989 (RA;NL) 

AMERICIUM 241 TARGET 
Neutron Reactions 

Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 

AMERICIUM 243 
Radioecological Concentration 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 

AMERICIUM 243 TARGET 

Fast Fission 
Absolute measurements of fission cross sections averaged over 
the fission neutron spectrum, 12:2469 (RA;XA) 

AMERICIUM COMPOUNDS 
Adsorption 

Actinide sorption on marine sediments, 12:1742 (RA;XA) 


See also ANILINE 
BROMAMINES 
CHLORAMINES 
NITROSAMINES 
RHODAMINES 


Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
Solitons 
Soliton dynamics on an easy-plane ferromagnetic chain, 12:858 
(J;GB) 
Water Chemistry 
Novel precursor of trihalomethanes, 12:1808 (BA;US) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also BETAINE 
TYROSINE 
Ecological Concentration 
Evolution of amino acids in water treatment plants and the 
effect of chlorination of amino acids, 12:1804 (BA;US) 
Solubility 
Evolution of amino acids in water treatment plants and the 
effect of chlorination of amino acids, 12:1804 (BA;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Chemical Preparation 
Ammonia synthesis over iron single-crystal catalysts: the 
effects of alumina and potassium, 12:281 (J;US) 
Collisions 
Rotationally inelastic gas—surface scattering: NHs from NHs- 
saturated W(100), 12:2192 (J;US) 
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Corrosive Effects 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
Emission 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 
Energy-Level Transitions 
Rotationally inelastic gas—surface 
saturated W(100), 12:2192 (J;US) 







ing: NHs from NHs- 






Monitoring 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 
Measurement Systems 





On-Line 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 
AMMONIUM COMPOUNDS 
See also AMMONIUM PHOSPHATES 
AMMONIUM SULFATES 
Absorption Spectra 
Pressure tuning spectroscopy of binuclear metal cluster 
compounds, 12:887 (J;US) 
Concentration 







Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
AMMONIUM PHOSPHATES 
Indoor Air Pollution 
Health-hazard evaluation report HETA 85-029-1675, J. R. 
Simplot Company, Helm, California, 12:1523 (R;US) 
AMMONIUM SULFATES 
Indoor Air Pollution 
Health-hazard evaluation report HETA 85-029-1675, J. R. 
Simplot Company, Helm, California, 12:1523 (R;US) 
AMMUNITION 
Metallography 
Metallurgical examinations of a fragmented blank firing 
adapter and associated components from an M-16 rifle, 
12:829 (BA;US) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMPLIFIERS 
See also MAGNETIC AMPLIFIERS 
MICROWAVE AMPLIFIERS 
Performance 
Efficient double-pass raman amplifier with pump intensity 
averaging in a light guide, 12:2825 (J;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (GAS) 
See GAS ANALYSIS 
ANGRA-1 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 
A 
Atmospheric dispersion in complex terrain: Angra-1 nuclear 
power plant, 12:1638 (RA;BR;In Portuguese) 
Radioactive Effiuents 
Determination of Fe, Cr, Co and Cs in macroalgae from 
Almirante Alvaro Alberto Nuclear Power Plant region, 
Angra dos Reis, R.J. in Brazil-Choice of a bio-indicator, 
12:1870 (RA;BR;In Portuguese) 
Reactor Control Systems 
Safety probabilistic study of Almirante Alvaro Alberto nuclear 
power plant-Unit I, 12:400 (R;BR;In Portuguese) 
Safety 
Safety probabilistic study of Almirante Alvaro Alberto nuclear 
power plant-Unit I, 12:400 (R;BR;In Portuguese) 


Uptake 
Bioaccumulation of fossil fuel components during single- 
compound and complex-mixture exposures of Daphnia 
magna, 12:2022 (J;US) 
ANIMAL CELLS 
Includes human cells. 


See also CHO CELLS 
EMBRYONIC CELLS 
TUMOR CELLS 


Irradiation 
Dose modifying factors and the mean inactivation dose, 
12:1991 (RA;ZA) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
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I ee and Aeatoen aay th eee eee, 
12:979 (J;US) 
PH Value 
Electron spin resonance and pulse radiolysis studies of the 
acid-base properties of the m-benzosemiquinone radical 
anion, 12:1020 (J;US) 


Electron spin resonance and pulse radiolysis studies of the 


acid-base properties of the m-benzosemiquinone radical 
anion, 12:1020 (J;US) 


Electron spin resonance and pulse radiolysis studies of the 
acid-base of the m-benzosemiquinone radical 
anion, 12:1020 (J;US) 

ANKYLOSING SPONDYLITIS 
See SPONDYLITIS 
ANODES 
Modulation 

Gyrotron anode modulation of the Electron Cyclotron 
Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3083 
(BA;US) 


Electrochemical investigation of porous silicon formation, 
12:590 (BA;US) 
ANTARES FACILITY 


Planning 
Laser plasma interaction research with Antares, 12:3176 
(BA;US) 


Laser plasma interaction research with Antares, 12:3176 

(BA;US) 
Plasma 

Laser plasma interaction research with Antares, 12:3176 

(BA;US) 
ANTENNAS 

Alfven wave heating studies in Tokapole II tokamak, 12:2828 
(BA;US) 

U.S. National ICH project: results of development, simulation, 
and testing of antennas for the next large U.S. fusion 
devices, 12:2848 (BA;US) 


Bushings 
High power rf cone bushings, 12:3080 (BA;US) 
Calibration 


A calibrated, broadband antenna for plasma RF emission 
measurements below 1 GHz, 12:2880 (BA;US) 
Coupling 
Antenna-plasma coupling in the ICRF, 12:2935 (BA;US) 
Slow wave antenna for unidirectional en wave 
propagation in a small Tokamak, 12:2926 (BA;US) 


Design 

A calibrated, broadband antenna for plasma RF emission 
measurements below 1 GHz, 12:2880 (BA;US) 

Ion Cyclotron Resonant Heating 2 X 170° loop antenna for the 
Tandem Mirror Experiment-Upgrade, 12:3100 (BA;US) 

Ion Cyclotron Resonant Heating slot antenna for the Tandem 
Mirror Experiment-Upgrade, 12:3101 (BA;US) 

Slow wave antenna for unidirectional Alfven wave 
propagation in a small Tokamak, 12:2926 (BA;US) 


Slow wave antenna for unidirectional Alfven wave 
propagation in a small Tokamak, 12:2926 (BA;US) 
Performance 
Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 


Functions 
Response from a small pulsed antenna in a magnetized plasma, 
12:2925 (BA;US) 
ANTIBIOTICS 
See also TETRACYCLINES 


Decomposition 
Importance of — tolerance and detoxification for 
gress report, June 1, 1983-April 1, 1984, 


12:1883 es) 


Importance of phytoalexin tolerance and detoxification for 
report, April 1, 1984-January 1, 
1985, 12:1882 (RUS) 
Importance of phytoalexin tolerance and detoxification for 
. Progress report, June 1983-June 1985, 12:1881 
(R;US) 


ANTIFERROMAGNETIC MATERIALS 
Collective Excitations 
Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
G;US) 
Spin Waves 
Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
G;US) 
ANTIGENS 


Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:1887 (RA;XA) 


Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:1887 (RA;XA) 


Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:1887 (RA;XA) 

Radiolabeling, extraction and characterization of surface 
antigens as illustrated by studies on Schistosoma mansoni, 
12:1885 (RA;XA) 

Liquid Column 

Affinity chromatography ie antibodies. Purification of 
trematode antigens by gel filtration and antibody affinity 
chromatography, 12:1889 (RA;XA) 


Affinity chromatography using antibodies. Purification of 
trematode antigens by gel filtration and antibody affinity 
chromatography, 12:1889 (RA;XA) 

Solvent Extraction 
Radiolabeling, extraction and characterization of surface 
antigens as illustrated by studies on Schistosoma mansoni, 
12:1885 (RA;XA) 
ANTIMONY 

Buildup 

Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
ANTIMONY 121 TARGET 
Argon 40 Reactions 
Description of relative motion of nuclei in deep inelastic heavy 
ion collisions, 12:2473 (RA;SU;In Russian) 
Description of relativistic nuclear motion in deep inelastic 
heavy ion collisions, 12:2438 (R;SU;In Russian) 
ANTIMONY ALLOYS 

Electronic Structure 

Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 

Photoelectron Spectroscopy 

Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
ANTIMONY IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
G;US) 
ANTIMUONS 
See MUONS PLUS 
ANTIPROTON REACTIONS 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 
Annihilation 
Physics of antimatter-matter reactions for interstellar 
propulsion, 12:2395 (R;US) 
Uses 
Physics of antimatter-matter reactions for interstellar 
propulsion, 12:2395 (R;US) 














ANTIPROTON-NEUTRON INTERACTIONS 
Inclusive interactions 


ANTIPROTON-NEUTRON INTERACTIONS 
Inclusive Interactions 
Have quasinuclear NN-bar bound states been discovered?, 
12:2281 (J;US) 
ANTIPROTONS 
Particle Production 
Absorption of particles in nuclear matter during tunnelling 
from vacuum, 12:2502 (R;SU) 
ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 
Energy Conservation 
Financial impacts of energy conservation investment in public 
housing, 12:669 (R;US) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 
Coal Deposits 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
Coal Reserves 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
APPENDIX (VERMIFORM) 
See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUA REGIA 
Chemical Reactions 
Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Contamination 
Aquatic models and tumor induction, 12:1831 (BA;US) 
Pattern Recognition 
Identifying regional water quality patterns and their 
relationships with terrestrial ecosystems and fish 
distributions, 12:1782 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also FISHES 


MOLLUSCS 
SEAWEEDS 


Radionuclide Kinetics 
Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Biological mixing and radionuclide redistribution in marine 
sediments, 12:1859 (RA;XA) 
Technetium distribution and accumulation in marine sediments 
and biota, 12:1860 (RA;XA) 
Remote Sensing 
Remote sensing the nearshore vegetation of Quebec coasts, 
12:1765 (RA;US) 
AQUEOUS SOLUTIONS 
Chemical Composition 
Physicochemical basis of the Na-K-Ca geothermometer, 12:341 
(R;US) 
AQUIFERS 
Mathematical Models 
Technique of tritium-tagging of soil moisture for determination 
of ground water recharge. Some results from north eastern 
region of Brazil, 12:1747 (RA;BR) 
Radionuclide Migration 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
Water Pollution 
Geohydrologic summary for herbicide orange sites at Eglin 
AFB, Florida and the the Naval Construction Battalion 
Center, Gulfport, Mississippi. Final report, April 1984-April 
1986, 12:1723 (R;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
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ARGENTINA 
FBR Type Reactors 
Fast breeder reactors insertion in a D2O - natural U nuclear 
power plants park, 12:432 (R;AR;In Spanish) 
Geologic Deposits 
Metalliferous deposits of the Argentine Republic. Vol. 2, 
12:143 (R;AR;In Spanish) 
Thorium ore deposits. Deposits. Chapter 18, 12:141 (RA;AR;In 
Spanish) 
Hail 


Estimation of hail damage in agricultural areas in Argentina by 
digital interpretation of Landsat data, 12:1717 (RA;US) 
Solar Radiation 
Feasibility of using GOES satellite-derived data to estimate 
incoming solar radiation in the Pradera Pampeana, 
Argentina, 12:1474 (RA;US) 
Uranium Deposits 
Uranium ore deposits. Deposits. Chapter 19, 12:142 (RA;AR;In 
Spanish) 
ARGON 
Excited States 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Ton-Atom Collisions 
Auger electrons in Ar“ + Ar collisions, 12:2161 (RA;JP) 
Ton-Molecule Collisions 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Properties 


Self-consistent and quasiharmonic approximations: the equation 
of state and the high temperature lattice instability, 12:988 
(J;GB) 

ARGON 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 

Description of relativistic nuclear motion in deep inelastic 

heavy ion collisions, 12:2438 (R;SU;In Russian) 
Quasi-Fission 

Description of relative motion of nuclei in deep inelastic heavy 

ion collisions, 12:2473 (RA;SU;In Russian) 
ARGON IONS 
Ton-Atom Collisions 

Auger electrons in Ar“ + Ar collisions, 12:2161 (RA;JP) 

Calculation of Lzs - MiMi: auger energy and relative auger 
rates for Ar®*, 12:2159 (RA;JP) 

Energy-gain spectroscopy of electron-capture collisions 
between low-energy Ar and Ne projectiles and atomic and 
molecular deuterium targets, 12:2186 (J;US) 

Theory of ion-atom collisions at high energy, II. Charge 
stripping cross sections, 12:2156 (RA;JP) 

Ton-Molecule Collisions 

Energy-gain spectroscopy of electron-capture collisions 
between low-energy Ar and Ne projectiles and atomic and 
molecular deuterium targets, 12:2186 (J;US) 

Production of multiply charged ions in energetic heavy ion 
plus molecular target collisions, 12:2162 (RA;JP) 

State-to-state study of the electron transfer reactions 
Ar* (?P/sub 3/2,1/2/)+Na(X,v = 0)—>Ar(?So) +N*2 
(X%,v’), 12:2195 (J;US) 

Reaction Kinetics 

Angular distributions of sputtered particles. Technical report, 

12:2140 (R;US) 
X-Ray Spectra 

High resolution x-ray observations of argon, molybdenum and 

sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
ARID LANDS 
Land Reclamation 

[Semiarid ecosystem development as a function of resource 

processing and allocation]. Final report, 12:125 (R;US) 
Mineral Cycling 

Effects of erosional processes on nutrient cycling in semiarid 

landscapes, 12:1741 (BA;US) 
Remote Sensing 

Application of remotely sensed multi-spectral data to the 
investigation of saline and alkali areas in the irrigated semi- 
arid tropics, 12:1758 (RA;US) 
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Digital processing techniques for image mapping with Landsat 
TM and SPOT simulator data, 12:1654 (RA;US) 
ARMS 
Thermoluminescent Dosimetry 
Determination of photon conversion factors relating 
and dose for several extremity phantom designs, 12:2559 
(R;US) 
ARMS CONTROL 
SALT Talks 
Key issues for the strategic-offensive-force reduction portion of 
the nuclear and space talks in Geneva. Interim report, 
12:3197 (R;US) 
Verification 
Value of in-country seismic monitoring systems, 12:1453 
(R;US) 


See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 


Radiolysis 

Kinetics of fast reactions of excited species. Final report, 

12:1016 (R;US) 
ARRAY PROCESSORS 
Computer Architecture 

FASTRUN: A special purpose hard-wired computing device 

for molecular mechanics, 12:3259 (BA;US) 
Parallel Processing 

High-Performance Parallel Computing. Final report, 1 
February 1984-31 January 1985, 12:3207 (R;US) 

TRAC (Texas Reconfigurable Array Computer): an 
environment for parallel computing. Final report, 1 February 
1984-31 January 1985, 12:3209 (R;US) 

ARSENAZO 


Spectrophotometric determination of thorium with Arsenazo 
III in environmental samples, 12:949 (RA;BR;In Portuguese) 
ARSENIC 
Diffusion 
Movement of water, arsenic, and radium at a Chalk River 
waste management area. 1979-1983, 12:244 (R;CA) 
Evaporation 
Initial decomposition of GaAs during rapid thermal annealing, 
12:905 (J;US) 
Fluorescence Spectroscopy 
Evaluation of stimulated Raman scattering of tunable dye laser 
radiation as a primary excitation source for exciting atomic 
fluorescence in an inductively coupled plasma, 12:963 (J;US) 
ARTERIOSCLEROSIS 
Pathogenesis 
Effects of chlorinated drinking water on myocardial structure 
and functions in pigeons and rabbits, 12:1830 (BA;US) 
ARTIFICIAL INTELLIGENCE 
Fuzzy system model on an IBM pc, 12:3220 (R;US) 
Uses 
Artificial intelligence executive summary, 12:455 (RA;US) 
ASBESTOS 
Health hazard evaluation report HETA 81-025-1668, Operative 
Plasterers and Cement Masons International Association, 
Washington, DC, 12:1561 (R;US) 
Indoor Air Pollution 
Asbestos-containing materials in school buildings: bulk sample 
analysis quality assurance program. Bulk sample rounds 12, 
13, and blind round III. Final report, 12:1544 (R;US) 
Health-hazard evaluation report HETA 84-257-1650, Denver 
Water Department, Denver, Colorado, 12:1520 (R;US) 
Health-hazard evaluation report HETA 83-325-1564, Ladish 
Company, Cudahy, Wisconsin, 12:1609 (R;US) 
Preliminary survey report: control technology for brake lining 
at Northwest Local School District, Cincinnati, Ohio, 
12:1788 (R;US) 


ATF TORSATRON 
Neutral Atom Beam Injection 


Inhalation 
Health hazard evaluation report HETA 85-062-1652, Veterans 
Administration Center and Regional Office, Philadelphia, 
Pennsylvania, 12:1516 (R;US) 
Removal 
Prioritizing asbestos removal from various facilities using the 
insight II+ expert system. Research paper, 12:1491 (R;US) 


Final regulatory impact and regulatory flexibility analysis of 
the revised asbestos standard, 12:1644 (R;US) 
ASCORBIC ACID 


Sensitization of the toxicity of superoxide and vitamin C by 
copper and iron: a site specific mechanism, 12:2004 (BA;NL) 
ASIA 
See also CHINA 
INDIA 
INDONESIA 
JAPAN 
NEW GUINEA 
USSR 
Remote Sensing 
Asian Regional Remote Sensing Training Center (ARRSTC) 
of the Asian Institute of Technology (AIT), 12:1657 
(RA;US) 
ASPHALTENES 
Fractionation 
Separation and characterization of coal derived components, 1 
July-30 September 1986, 12:28 (R;US) 
Structural Chemical Analysis 
Separation and characterization of coal derived components, 1 
July-30 September 1986, 12:28 (R;US) 
ASPHALTS 
See also ASPHALTENES 
Aerosols 
Health hazard evaluation report HETA 83-198-1646, US Army 
Corps of Engineers supply depot, Kansas City, Missouri, 
12:1515 (R;US) 
Air Pollution 
Health-h d evaluation report HETA 83-380-1671, roofing 
sites, Dayton, Ohio, 12:1527 (R;US) 
ASTRONAUTS 





Shielding of manned space stations against Van Allen Belt 
protons: a preliminary scoping study, 12:2546 (R;US) 
ASTROPHYSICS 
Nuclear Reactions 
ISOL/post-accelerator facility for nuclear astrophysics at 
TRIUMF, 12:2115 (R;CA) 
Reaction Kinetics 
ISOL/post-accelerator facility for nuclear astrophysics at 
TRIUMF, 12:2115 (R;CA) 
ATF TORSATRON 
Construction 
Facility design and preparation for ATF, 12:3042 (BA;US) 
Status of ATF construction project, 12:2957 (RA;US) 


Assessment of a compact Torsatron reactor, ATFSR, 12:3028 
(J;US) 
ATFSR: A small torsatron reactor, 12:3047 (BA;US) 
Facility design and preparation for ATF, 12:3042 (BA;US) 
The Advanced Toroidal Facility, 12:3029 (J;US) 
Divertors 
Thoughts on divertor experiments for ATF, 12:2961 (RA;US) 
Fabrication 
Status of ATF construction project, 12:2957 (RA;US) 
ICR Heating 
ICRF antenna and feedthrough development at ORNL, 
12:3081 (BA;US) 
Magnetic Field 
Configuration control & diagnosis, 12:2960 (RA;US) 
Magnetic Fields 
Modelling the effects of error fields on ATF, 12:2962 (RA;US) 
Neutral Atom Beam Injection 
ATF neutral beam injection system, 12:3085 (BA;US) 














Programs 
Assessment of a compact Torsatron reactor, ATFSR, 12:3028 
(J;US) 
ORNL stellarator program, 12:2956 (RA;US) 
Reviews 
The Advanced Toroidal Facility, 12:3029 (J;US) 
Vacuum Systems 
Design and fabrication of the vacuum vessel for the advanced 
toroidal facility, 12:3117 (BA;US) 
ATHEROSCLEROSIS 
See ARTERIOSCLEROSIS 
ATLANTIC OCEAN 
Ambient Temperature 
SEEP data report, 12:2088 (R;US) 
Density 
SEEP data report, 12:2088 (R;US) 
Radioactivity 
Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 
Nordostatlantisches monitoring programm (NOAMP). An 
environmental study of the deep layers of the North-East 
Atlantic, 12:203 (RA;XA) 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
Water Currents 
SEEP data report, 12:2088 (R;US) 
ATMOSPHERES 
Not for EARTH ATMOSPHERE. 
Angra-1 Reactor 
Atmospheric dispersion in complex terrain: Angra-1 nuclear 
power plant, 12:1638 (RA;BR;In Portuguese) 
ATMOSPHERIC CHEMISTRY 
Heterogeneous processes in source-dominated atmospheres: 
proceedings, 12:1499 (R;US) 
ATMOSPHERIC CIRCULATION 
Vortices 
Numerical investigations using spectral modes on the stability 
and dynamics of vortex rolls in an inversion capped 
boundary layer, 12:1484 (R;DE;In German) 
ATMOSPHERIC EXPLOSIONS 
See also TRINITY EVENT 
Electromagnetic Pulses 
Electromagnetic pulse effect on civilian facilities, 12:1449 
(R;US) 
Emission Spectra 
Striation model and spectral characteristics of optical-ir 
emission from HANE (high-altitude nuclear event). 
Memorandum report, 12:1423 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
See also HAIL 
SNOW 
Aerial Monitoring 
Agricultural drought monitoring by METEOSAT in Africa, 
12:1465 (RA;US) 
Chemical Analysis 
Applications of within-event precipitation chemistry 
measurements, 12:1634 (BA;US) 
Sampling 
Applications of within-event precipitation chemistry 
measurements, 12:1634 (BA;US) 
ATOM COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 


ION-ATOM COLLISIONS 
PHOTON-ATOM COLLISIONS 


Energy Transfer 
Atom-phonon interactions studied using a consistent quantum 
treatment, 12:2577 (J;US) 
ATOMIC BEAM SOURCES 
Results of fast atom injector parameter optimization, 12:3003 
(RA;SU;In Russian) 
Ionic Composition 
Investigation of ion component of a plasma obtained by means 
of the electrospark source, 12:2742 (R;SU;In Russian) 
Plasma Jets 
Investigation of ion component of a plasma obtained by means 
of the electrospark source, 12:2742 (R;SU;In Russian) 
Tokamak Devices 
Test fusion reactor injectors, 12:2999 (RA;SU;In Russian) 
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ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY LAWS 
Political Aspects 
Switching off nuclear power plants. Can it be done. The so- 
called ‘bill to ban atomic energy’, proposed by the 
parliamentary party of the Greens, and the relevant 
argumentation. Study accompanying the proposal, entitled: 
Optimisation of public electricity supply in terms of ecology, 
as opposed to economy, 12:622 (R;DE;In German) 


Sociology 
Switching off nuclear power plants. Can it be done. The so- 
called ‘bill to ban atomic energy’, proposed by the 
parliamentary party of the Greens, and the relevant 
argumentation. Study accompanying the proposal, entitled: 
Optimisation of public electricity supply in terms of ecology, 
as opposed to economy, 12:622 (R;DE;In German) 
ATOMIC ENERGY OF CANADA LTD 
See also CHALK RIVER NUCLEAR LABS 
[Atomic Energy of Canada Limited Annual Report]. Annual 
report 1984-1985, 12:3200 (R;CA) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 
Rydberg Correction 
Quantum defect values for positive atomic ions, 12:2187 (J;US) 
ATOMIC MODELS 
Electronic Structure 
Comment on "Probability oscillations in single pass curve 
crossings: Semiclassical ictions of nonmonotonic 
dependence on crossing velocity”, 12:2202 (J;US) 
Energy-Level Transitions 
Comment on "Probability oscillations in single pass curve 
crossings: Semiclassical predictions of nonmonotonic 
dependence on crossing velocity”, 12:2202 (J;US) 
Resonance 
Normalization of resonance wave functions and the calculation 
of resonance widths, 12:2222 (J;US) 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Meetings 
imental and theoretical physics. Vol. 1. Collection, 
12:2154 (R;SU;In Russian) 

Report of the first joint seminar on atomic physics, solid state 
physics and material science in the energy region of tandem 
accelerators, 12:2165 (R;JP) 

ATOMIC POWER COMPANY MAIN YANKEE 
See MAINE YANKEE REACTOR 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also ISOELECTRONIC ATOMS 
Hamiltonians 

Quasi-relativistic treatment of nuclear motion in atoms and 

molecules, 12:2148 (R;XA) 
Nuclear Properties 

Quasi-relativistic treatment of nuclear motion in atoms and 

molecules, 12:2148 (R;XA) 
Rotational States 
Rotation of atoms stimulated by light, 12:2347 (RA;SU;In 
Russian) 
ATWS 
Anticipated transients without scram. 
Heat Transfer 

Uncertainty in BWR power during ATWS events, 12:542 

(RA;US) 


Uncertainty in BWR power during ATWS events, 12:542 
(RA;US) 
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AURATES 
Specific compounds should be indexed by coordination of a 


descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


perconducting specific-heat anomaly in B- 
di[bis(ethylenedithio) tetrathiafulvalene] diiodoaurate [8- 
(ET)Auls], 12:889 (J;US) 

ORAE 


Polar cusp: optical and particle characteristics-dynamics, 
12:2132 (R;US) 
Electrojets 
Pi 2 pulsations and the westward traveling surge, 12:2130 
(R;US) 
Electron Precipitation 
Case study of plasma processes in the dayside cleft, 12:2134 
(R;US) 
Simple model of auroral electrodynamics compared with 
HILAT measurements, 12:2129 (R;US) 
Plasma Drift 
Case study of plasma processes in the dayside cleft, 12:2134 
(R;US) 
Simple model of auroral electrodynamics compared with 
HILAT measurements, 12:2129 (R;US) 
AUSTENITE 


Austenite instability in austenitic steels due to hydrogenation, 
12:770 (R;IL;In Hebrew) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion Resistance 
Formation of sigma phase in austenitic stainless steel cladding 
and its effect on corrosion and mechanical properties, 12:782 
(RA;FT) 
Crack Propagation 
Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 
Cracks 
Environmental effects in the failure of expansion bellows in 
large steam turbines, 12:785 (RA;FI) 
Corrosion 


Environment sensitive cracking in light water reactor pressure 

boundary materials, 12:762 (R;NO) 
Mechanical Properties 

Formation of sigma phase in austenitic stainless steel cladding 
and its effect on corrosion and mechanical properties, 12:782 
(RA;FI) 

Phase Studies 

Formation of sigma phase in austenitic stainless steel cladding 
and its effect on corrosion and mechanical properties, 12:782 
(RA;FT) 

Strain Rate 

Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

Stress Corrosion 

Environment sensitive cracking in light water reactor pressure 
boundary materials, 12:762 (R;NO) 

Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

Temperature Effects 

Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

Voids 
Comparison of the relative importance of helium and vacancy 
accumulation in void nucleation, 12:728 (R;US) 
AUSTRALIA 
See also NEW SOUTH WALES 
WESTERN AUSTRALIA 
Forests 

Assessment of wildfire damage in mountain eucalypt forests in 

Victoria, Australia, 12:1707 (RA;US) 


BABESIDAE 
Antigens 


Remote Sensing 
Application and potential of remote sensing to planning and 
managing the Great Barrier Reef of Australia, 12:1761 
(RA;US) 
AUSTRALIAN ATOMIC ENERGY COMMISSION 
See AAEC 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
Air Pollution 
Network Performance Evaluation Model for assessing the 
impacts of high-occupancy vehicle facilities, 12:686 (R;US) 
assessment of pollution from passenger cars and 
buses at Stapleton International Airport, 12:709 (R;US) 


Cracking 
Patterns of vehicle misfueling in 1981 and 1982: Where, when, 
what vehicles, and how often, 12:714 (BA;US) 


Consumption 
Network Performance Evaluation Model for assessing the 
impacts of high-occupancy vehicle facilities, 12:686 (R;US) 
AUTOMOTIVE FUELS 
Energy Consumption 
Documentation for the personal computer version of the 
Motor Fuel Consumption Model, 12:717 (R;US) 
Underground Storage 

Development of a tank test method for a national survey of 
underground storage tanks (revised draft). Final report, June 
1985-January 1986, 12:88 (R;US) 

AUTOMOTIVE INDUSTRY 
Brakes 
survey report: control technology for brake _— 
at Northwest Local School District, Cincinnati, Ohio 
12:1788 (R;US) 
Hazardous Materials 

Health hazard evaluation report HETA 85-048, 04901658, 
Lausen Engine Division, New Holstein, Wisconsin, 12:1534 
(R;US) 

Preliminary survey report: control technology for brake lining 
at Northwest Local School District, Cincinnati, Ohio, 
12:1788 (R;US) 

AUTORADIOGRAPHS 
See IMAGES 
AUTORADIOGRAPHY 
Uses 

Utilization of plastic detectors in autoradiographic studies of 
radioactive minerals from the Lagoa Real uranium Province, 
state of Bahia, Brazil, 12:1720 (R;BR;In Portuguese) 

AVIATION FUELS 
Toxicity 

USAF toxicology research on petroleum and shale-derived 

aviation gas turbine fuels, 12:95 (R;US) 
AZIMUTHAL PINCH DEVICES (LINEAR) 
See LINEAR THETA PINCH DEVICES 


B MESONS 


Decay 
B—KI* I and other rare B-meson decays, 12:2290 (J;US) 
String Models 
New model of b-quark interactions: A superstring alternative, 
12:2387 (J;US) 
BABESIDAE 
Use of the **Cr release assay to study natural killer cells in 
mice infected with Babesia microti, 12:1947 (RA;XA) 
Antigens 
Measurement of antigen-specific cell proliferation using [*H]- 
thymidine in Trypanosoma cruzi and Babesia microti 
infected mice, 12:1952 (RA;XA) 











BACILLUS SUBTILIS 
Incubation 


BACILLUS SUBTILIS 
Effects of sodium pyrophosphate additive on the “huff and 
puff’ /nutrient flooding MEOR process, 12:71 (RA;US) 
Incubation 
Transport of bacteria in porous media and its significance in 
microbial enhanced oil recovery, 12:72 (RA;US) 
Recombinant DNA 
New shuttle vectors for Bacillus subtilis and Escherichia coli 
which allow rapid detection of inserted fragments, 12:1907 
G;NL) 
BACKGROUND RADIATION 
Anisotropy . . * 
Large-scale anisotropy of the cosmic background radiation in 
Friedmann universes, 12:2121 (J;US) 
BACKWARD WAVE TUBES 
Design 


Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 


ion 
Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 
Performance Testing 
Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 
BACON 
See MEAT 
BACTERIA 
See also CLOSTRIDIUM 
ESCHERICHIA COLI 
KLEBSIELLA 
LEGIONELLA PNEUMOPHILA 


ES 
SULFUR-OXIDIZING BACTERIA 
Comparative Evaluations 
Effects of sodium pyrophosphate additive on the "huff and 
puff” /nutrient flooding MEOR process, 12:71 (RA;US) 
Transport of bacteria in porous media and its significance in 
microbial enhanced oil recovery, 12:72 (RA;US) 
Diffusion 
Theoretical model of convective diffusion of motile and non- 
motile bacteria toward solid surfaces, 12:69 (RA;US) 
Growth 
Effect of sterilization by dry heat or autoclaving on bacterial 
penetration through Berea sandstone, 12:2085 (J;US) 
Inability of laboratory models to accurately predict field 
performance of disinfectants, 12:1841 (BA;US) 
Recurrent coliforms in water distribution systems in the 
presence of free residual chlorine, 12:1845 (BA;US) 
Waste oil biodegradation and changes in microbial populations 
in a semiarid soil, 12:1739 (BA;US) 
Mass Transfer 
Transport of bacteria in porous media and its significance in 
microbial enhanced oil recovery, 12:72 (RA;US) 
Nutrients 
Effects of sodium pyrophosphate additive on the “huff and 
puff” /nutrient flooding MEOR process, 12:71 (RA;US) 
Sensitivity 
Ozonation as a stage in upgrading secondary wastewater 
effluents for reuse, 12:1848 (BA;US) 
BACTERIOPHAGES 
Biological Radiation Effects 
Inactivation of T-even and T-odd coliphages induced by 
superoxide or vitamin C and sensitized by copper, 12:2005 
(BA;NL) 
Inactivation 
Inactivation of T-even and T-odd coliphages induced by 
superoxide or vitamin C and sensitized by copper, 12:2005 
(BA;NL) 
Sensitivity 
Factors influencing chlorine disinfection of wastewater effluent 
contaminated by rotaviruses, enteroviruses, and 
bacteriophages, 12:1847 (BA;US) 
JUND TRANSFORMATION 
Solitons 
Baecklund transformations of the Penleve equations, 12:2350 
(RA;SU;In Russian) 
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BAFFLES 
Configuration 
Effect of baffles on solid residence time distribution in fluidized 
beds, 12:118 (RA;US) 
BAG MODEL 
Boundary Conditions 
Casimir effects in chiral bag models, 12:2526 (J;NL) 
Chiral Symmetry 
Casimir effects in chiral bag models, 12:2526 (J;NL) 
Deuterons 
Quark compound bag model: defining the admixture of 6-quark 
bags in deuteron, 12:2500 (R;SU) 
SU-3 Groups 
Dynamical source of mass splitting in an SU(3) bag model, 
12:2286 (J;US) 
BAKELITE 
Molecular Structure 
Determination of neutron double differential sca cross 
section for calcined bakelite, 12:2535 (RA;BR;In Portuguese) 
Neutron Reactions 
Determination of neutron double differential scattering cross 
section for calcined bakelite, 12:2535 (RA;BR;In Portuguese) 
BALLISTIC MISSILE DEFENSE 
’ Expert Systems 
Investigation of expert systems usage for software requirements 
development in the Strategic Defense Initiative environment. 
Interim report, May-July 1985, 12:3191 (R;US) 
Laser Weapons 
Phased Array Laser System (PALS). Final report, July 1985- 
July 1986, 12:3190 (R;US) 
Underground Facilities 
Decision analysis methodology applied to deep base 
communications, 12:1054 (R;US) 
BALLOONING INSTABILITY 
Integral Equations 
Solution of hot particle ballooning mode integral equation in 
tokamaks, 12:2721 (R;US) 
BALTIC SEA 
Radioactivity 
Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 
Radionuclide Migration 
Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 
BANACH SPACE 
See also HILBERT SPACE 


Infinite-dimensional generalization of Shilov boundary and 
infinite-dimensional analytic structures in the spectrum of a 
uniform algebra, 12:2617 (R;XA) 

BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 


Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Phonons 
First-principles phonon spectrum in bcc Ba: Three-ion forces 
and transition-metal behavior, 12:793 (J;US) 
BARIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
BARIUM 145 
Energy Levels 
Decay of /sup 145/Cs to levels of /sup 145/Ba, 12:2441 (J;US) 
BARIUM IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
G;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
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Control Systems 
10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Master control system as-built 
drawings (RADL Item 6-5). Volume 5: interlock logic 
system (ILS), 12:314 (R;US) 


Plant maintenance/training manual (RADL Item 2-37). Section 
2: stationary apparatus. Revision, 12:313 (R;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON SPECTROSCOPY 
Bag Model 
Theoretical studies of phenomenological models of nuclear 
chromodynamic. Progress report, January 1-December 31, 
1986, 12:2262 (R;US) 
BARYONIUM 
Hadronic Particle Decay 
Have quasinuclear NN-bar bound states been discovered?, 
12:2281 (J;US) 
Particle Identification 
Have quasinuclear NN-bar bound states been discovered?, 
12:2281 (J;US) 
BARYONS 
See also NUCLEONS 
Bag Model 
Dynamical source of mass splitting in an SU(3) bag model, 
12:2286 (J;US) 
Electromagnetic Form Factors 
Electroweak form factors of the Skyrmion, 12:2282 (J;US) 
Mass Spectra 
Dynamical source of mass splitting in an SU(3) bag model, 
12:2286 (J;US) 
Sigma Model 
Size and shape of the interacting Skyrmion, 12:2287 (J;US) 
BASALT 
Radioactive Waste Disposal 
Geomechanics characterization of a proposed nuclear waste 
repository site in basalt, 12:242 (BA;US) 
Rock mass thermal and thermomechanical properties from a 
large-scale block test, 12:238 (BA;US) 
Rock Mechanics 
Geomechanics characterization of a proposed nuclear waste 
repository site in basalt, 12:242 (BA;US) 
BATHYMETRY 


Evaluation of Landsat Thematic Mapper data for shallow 
water bathymetry, 12:2087 (RA;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS 
Chemical Composition 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
Chemical Properties 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 


Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
Extrusion 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
Feasibility Studies 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 


Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
Sulfonation 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
BAYARD-ALPERT GAGES 
Sensitivity 
Investigation on the low pressure limit of the Bayard—Alpert 
gauge, 12:1136 (J;US) 





BEAM CURRENTS 
Hall Effect 
Studies in high-current beam propagation at reduced pressures. 
Annual report, 15 March 1981-30 November 1984, 12:2228 
(R;US) 
BEAM INJECTION 
See also ION BEAM INJECTION 
NEUTRAL ATOM BEAM INJECTION 
Control Systems 
Error monitoring for the SHILAC third injector control 
system, 12:1282 (J;NL) 
BEAM MONITORS 
Beam Profiles 
High-sensitivity beam profile indicator for heavy ion 
synchrotron, 12:1259 (RA;SU;In Russian) 
Multiwire emission beam profile monitor with 20 
pm resolution, 12:1281 (J;NL) 


High flux photon beam monitor, 12:1378 (J;NL) 
Simple photoelectron X-ray beam position monitor for 
synchrotron radiation, 12:1379 (J;NL) 
Isochronous Cyclotrons 
Multifunctional monitor of beam parameters for a cyclotron, 
12:1253 (RA;SU;In Russian) 
Performance 
High flux photon beam monitor, 12:1378 (J;NL) 
Simple photoelectron X-ray beam position monitor for 
synchrotron radiation, 12:1379 (J;NL) 
BEAM NEUTRALIZATION 
Laser Radiation 
Laser neutralization, 12:2170 (R;US) 
BEAM OPTICS 
Algorithms 
Some algorithms for magneto-optical system tuning, 12:1208 
(RA;SU;In Russian) 
Computer-Aided Design 
PORT dialog system, 12:1261 (RA;SU;In Russian) 
BEAM PERVEANCE 
See SPACE CHARGE 
BEAM TRANSPORT 
Computerized Simulation 
BROHR and SYSFIT - a system of computer codes for the 
calculation of the beam transport at electrostatic 
accelerators, 12:1213 (R;DD;In German) 
Multiple Scattering 
Beam optics under conditions of multiple scattering in a gas, 
12:1206 (RA;SU;In Russian) 
Remote Control 
Developing an expert system to control a beam line at the Los 
Alamos Meson Physics Facility, 12:1297 (J;NL) 
BEAM-BEAM INTERACTIONS 
Resonance 
Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 


Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-GAS SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-PLASMA SYSTEMS 
Brillouin Effect 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
ECR Heating 
Space-time evolution of relativistic electromagnetic instabilities, 
12:2923 (BA;US) 
Electron Plasma Waves 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Interactions 
Ion transport in beam-plasma interactions. Final report, 30 
September 1983-29 March 1985, 12:2939 (R;US) 





















BEAM-PLASMA SYSTEMS 
fon Plasma Waves 


Ton Plasma Waves 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Nonlinear Problems 
Chaotic behavior in a beam plasma system, 12:2920 (BA;US) 
Strong interaction of low power electron beams with a plasma 
(self-made or ambient), 12:2918 (BA;US) 
Plasma Diagnostics 
Ion transport in beam-plasma interactions. Final report, 30 
September 1983-29 March 1985, 12:2939 (R;US) 
Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 
Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 
Plasma Instability 
Chaotic behavior in a beam plasma system, 12:2920 (BA;US) 
Electromagnetic effects in relativistic electron beam plasma 
interactions, 12:1186 (J;US) 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
Space-time evolution of relativistic electromagnetic instabilities, 
12:2923 (BA;US) 
Strong interaction of low power electron beams with a plasma 
(self-made or ambient), 12:2918 (BA;US) 
Plasma Waves 
Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 
Raman Effect 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Thomson Scattering 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Turbulence 
Chaotic behavior in a beam plasma system, 12:2920 (BA;US) 
BEAN PLANT 
See PHASEOLUS 
BEARINGS 
Reliability 
Improved motors for utility applications. Volume 7. Bearings 
and seals. Final report, 12:358 (R;US) 
BEAUFORT SEA 
Natural Gas Deposits 
Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 
Petroleum Deposits 
Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 
BEEF 
See MEAT 
BELLOWS 
Failures 
Environmental effects in the failure of expansion bellows in 
large steam turbines, 12:785 (RA;FI) 
BENTONITE 
Radioactive Waste Disposal 
The influence of bentonite on the permeability of sandy silts, 
12:230 (J;US) 
Waste-Rock Interactions 
The influence of bentonite on the permeability of sandy silts, 
12:230 (J;US) 
BENZHYDROL 
Neutron Reactions 
Studies of the chemical consequences of the (n,y) reaction in 
the copper N-benzoylphenylhydroxylamine, 12:1030 
(RA;BR;In Portuguese) 
BENZOFURANS 
Free Enthalpy 
Thermochemical and thermophysical properties of organic 
compounds found in fossil substances, 12:993 (R;US) 
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Hydrogenation 
Catalytic hydrotreatment studies with model compounds. 
Quarterly report, July 1-September 30, 1986, 12:11 (R;US) 
Specific Heat . 
Thermochemical and thermophysical properties of organic 
compounds found in fossil substances, 12:993 (R;US) 
Vapor Pressure 
Thermochemical and thermophysical properties of organic 
compounds found in fossil substances, 12:993 €R;US) 
BENZOHYDROL 
See BENZHYDROL 
BENZOIC ACID 
Water Chemistry 
Characterization of the products from the reaction of 
hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine, 
12:1805 (BA;US) 
BENZOPYRENE 
Biological Effects 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissue, 12:2025 (J;US) 


junoassay 
Development of and assay methodology for antibodies to 
benzo(a) pyrene (BP), 12:2024 (J;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERKELEY BEVALAC 
See BEVALAC 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERYLLIUM 
Electronic Structure 
Electronic surface states in beryllium, 12:806 (J;US) 
Fracture Properties 
Fracture toughness of CIP-HIP (cold isostatic pressed - hot 
isostatic pressed) beryllium at elevated temperatures. Final 
report, 13 May 1980-13 February 1981, 12:720 (R;US) 
Ton Collisions 
Analysis of oxygen on and in beryllium using 2 MeV helium 
ions, 12:2175 (R;US) 
BERYLLIUM ALLOYS 
Knight Shift 
Muon Knight shift in the heavy-fermion superconductors 
U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 0.033, 
12:810 (J;US) 
Superconductivity . 
Muon Knight shift in the heavy-fermion superconductors , 
U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 0.033, 
12:810 (J;US) 
BERYLLIUM COMPOUNDS 
Form Factors 
Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
(J;US) 





Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCuzSie, 12:809 
(J;US) 

Neutron Diffraction 

Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCueSie, 12:809 
G;US) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DETECTION 
Scintillation Counters 

Evaluation of thin CaF. (Eu) scintillator for detecting tritium, 

12:1364 (R;US) 
BETAINE 


Biosynthesis 
Betaine aldehyde dehydrogenase isozymes of spinach, 12:1894 
G;US) 
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BETA-PLUS DECAY RADIOISOTOPES 

See also BISMUTH 207 
BROMINE 75 
CHLORINE 34 
CHROMIUM 49 
COBALT 58 
COPPER 59 
COPPER 64 
ERBIUM 161 
ERBIUM 163 
EUROPIUM 143 
FLUORINE 18 
NEON 19 
RUBIDIUM 81 
SAMARIUM 143 


Isotope Production 
Cyclotron production of positron emitting radionuclides, 
12:265 (RA;ZA) 
BEVALAC 


Bevalac operations update. No. 3, 12:1180 (R;US) 
BICARBONATES 
See ACID CARBONATES 
BINARY ALLOY SYSTEMS 
Mathematical Models 
Localization in random binary alloys, 12:2563 (R;XA) 
Particle Mobility 
Localization in random binary alloys, 12:2563 (R;XA) 
BIOGAS 
See METHANE 
BIOGAS PROCESS 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL STRESS 
Bioassay 


Fecal coliform analyses. Method evaluation for stressed 
organisms, 12:2013 (R;US) 
BIOLOGY 
Research Programs 
Development through innovative research: the first three years 
of the Agency for International Development (AID) 
Program in Science and Technology Cooperation 
12:614 (R;US) 
BIOMASS 
Dictionaries 
Pacific Northwest and Alaska bioenergy program glossary, 
12:295 (R;US) 
Production 
Hydrogen production with the electrocatalytic oxidation 
system. Final report, 30 April 1985-31 July 1986, 12:270 
(R;US) 
Indexes 
Biomass abstracts. Cumulative indexes 1985, 12:305 (R;US) 
Research Programs 
Development through innovative research: the first three years 
of the Agency for International Development (AID) 
Program in Science and Technology Cooperation (PSTC), 
12:614 (R;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 


Intermediate-scale, semicontinuous solid-phase fermentation 
process for production of fuel ethanol from sweet sorghum, 
12:279 (J;US) 
BIPYRIDINES 
Excited States 
Effect of the glass-to-fluid transition on excited-state decay. 
Application of the energy gap law, 12:999 (J;US) 
BISMUTH 207 
Radiation Monitoring 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
Concentration 


Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 


BISMUTH 210 
Radiation Monitoring 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
Concentration 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
BISMUTH 214 
Radioecological Concentration 
¥ activity in struverite, 12:1746 (R;XA) 


See also ASPHALTS 
Chemical 
Isothermal decomposition of New Albany shale from 
Kentucky, 12:116 (R;US) 
Chemical Properties 
Laboratory studies of forward combustion in the Tar Sand 
Triangle resource, 12:115 (R;US) 


Special Waste Form Lysimeters-Arid Program. Summary, 
12:883 (R;US) 
Physical Properties 
Laboratory studies of forward combustion in the Tar Sand 
Triangle resource, 12:115 (R;US) 
BITUMINOUS COAL 
Microstructure 
Structure and chemistry of coals: transport and nucleation 
processes in mineral metathesis, 12:35 (J;US) 
BLACK SHALES 
Fracture Mechanics 
Mechanical fabric and in-situ stress orientations in the 
Devonian gas shales of the Appalachian Basin, 12:123 
(BA;US) 
Stress Analysis 
Mechanical fabric and in-situ stress orientations in the 
Devonian gas shales of the Appalachian Basin, 12:123 
(BA;US) 
BLACKBODY RADIATION 
Photon-Atom Collisions 
Thermodynamic theory for an atom interacting 
with blackbody radiation, 12:2212 (J;US) 
BLADDER 
Neoplasms 
inking water source and risk of bladder cancer: a case- 
control study, 12:2034 (BA;US) 
Epidemiologic considerations for evaluating associations 
between the disinfection of drinking water and cancer in 
humans, 12:2033 (BA;US) 


Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 2.9. Blast injuries in 
foxholes, 12:1428 (R;US) 

Pressure Measurement 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6, blast 
measurements. Part 3. Pressure near ground level. Section 4. 
Blast asymmetry from aerial photographs. Section 5. Ball- 
crusher-gauge measurements of peak pressure, 12:1432 
(R;US) 

BLASTS 
See EXPLOSIONS 
BLOOD 


Health and environmental chemistry: analytical techniques, 
data management, and quality assurance. Volume I, 12:1039 
(R;US) 


Health and environmental chemistry: analytical techniques, 
data management, and quality assurance. Volume I, 12:1039 
(R;US) 

















BLOOD FLOW 
Oxygen 15 


BLOOD FLOW 
Oxygen 15 
Measurement of blood flow by neutron-induced tracer 
washout, 12:1921 (RA;ZA) 
BLOOD PLATELETS 
Indium 111 
Indium-111-labelled blood platelets: clinical application, 
12:1919 (RA;ZA) 


Indium-111-labelled blood platelets: clinical application, 
12:1919 (RA;ZA) 

Quantification of the organ distribution of Indium-111-labelled 
platelets and calculation of radiation exposure, 12:1920 
(RA;ZA) 

BLOWERS 
Performance 

Submersible fans and pumps for cryogenic fluids, 12:1307 
(BA;US) 

ications 

Submersible fans and pumps for cryogenic fluids, 12:1307 

(BA;US) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 

BNL 
Research Programs 
Environmental Chemistry Division annual report, 1985, 
12:1492 (R;US) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Construction 

Direct sorbent injection for combined SO2/NO/sub x/ 
removal. Quarterly technical progress report, January-March 
1986, 12:37 (R;US) 

Corrosion 

Scaling and corrosion damage of mild steel and low alloy steel 

in boiler feedwater, 12:786 (RA;FI) 
Fouling 

Low-rank coal research. Quarterly technical progress report, 

January-March 1986, 12:2 (R;US) 
Pollution Regulations 
Summary of US LIMB (limestone injection with multistage 
burner) technology, 12:1549 (R;US) 
Thermal Stresses 
1985 fossil plant cycling workshop: proceedings, 12:360 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION 
Analytical Solution 

Lie group invariance of the Vlasov equation for E 
perpendicular B/sub 0/, 12:2899 (BA;US) 

On some exact solutions of many-dimensional nonlinear 
D’Alambert Liouville, Dirac equations and eikonal 
equations, 12:2648 (RA;SU;In Russian) 

Invariance Principles 

Lie group invariance of the Vlasov equation for E 

perpendicular B/sub 0/, 12:2899 (BA;US) 
Lie Groups 

Lie group invariance of the Vlasov equation for E 

perpendicular B/sub 0/, 12:2899 (BA;US) 
Quantization 
Two-dimensional exactly integrable dynamical systems in 
quantum region, 12:2644 (RA;SU;In Russian) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 
Electric Logging 

Resistivity and induced-polarization probing in the vicinity of a 

spherical anomaly, 12:1415 (J;US) 
Geophysical Surveys 

Resistivity and induced-polarization probing in the vicinity of a 

spherical anomaly, 12:1415 (J;US) 
BORIDES 


See also NICKEL BORIDES 
RHODIUM BORIDES 


Fabrication 
Self-propagating high-temperature synthesis (SHS): current 
status and future prospects. Final report, 12:837 (R;US) 
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BORON 


Biogeochemistry of boron and its role in forest ecosystems, 
12:1737 (BA;US) 
Ecological 
Biogeochemistry of boron and its role in forest ecosystems, 
12:1737 (BA;US) 
BORON 10 TARGET 
Neutron Reactions 
Gamma-ray production cross sections for 0.9 to 20 MeV 
neutron interactions with 1°B, 12:2416 (R;US) 
BORON 11 


uclei 
Weak decay of P shell lambda hypernuclei, 12:2406 (R;US) 
BORON ALLOYS 
Neutron Diffraction 
Vibrational density of states in amorphous Ni/sub 1-//sub 
x/B/sub x/ alloys and c-NieB, 12:791 (J;US) 
Surface Treatments 
Detection of a metallic glass layer by x-ray diffraction, 12:815 
(J;US) 
Vibrational States 
Vibrational density of states in amorphous Ni/sub 1-//sub 
x/B/sub x/ alloys and c-NieB, 12:791 (J;US) 
X-Ray Diffraction 
Detection of a metallic glass layer by x-ray diffraction, 12:815 
(J;US) 
BORON NITRIDES 
Crystal Growth Methods 
Method for synthesizing boron nitride, 12:854 (TG;US) 
BOROSILICATE GLASS 
Chemical Radiation Effects 
Radiation chemical effects in experiments to study the reaction 
of glass in an environment of irradiated air, 
groundwater, and tuff (NNWSI Project), 12:886 (R;US) 
Materials Testing 
Comparison of short-term leaching in both radiation-damaged 
and annealed nuclear waste glasses, 12:239 (J;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSON EXPANSION 
Spin-1/2 bosonization on compact surfaces, 12:2386 (J;US) 
BOSONIZATION 
See BOSON EXPANSION 
BOSONS 
See also MESONS 
Composite Models 
Anomalous magnetic moment of electron and constraint on 
composite weak-interaction bosons, 12:2301 (J;US) 


Spin-1/2 bosonization on compact surfaces, 12:2386 (J;US) 
String Models 
Theta-structure in string theories - 1: bosonic strings, 12:2308 
(R;XA) 
BOTTOM MESONS 
See B MESONS 
BOUNDARY LAYERS 
Heat Transfer 
Simultaneous heat and mass transfer on oscillatory free 
convection boundary layer flow, 12:2603 (R;XA) 
Mass Transfer 
Simultaneous heat and mass transfer on oscillatory free 
convection boundary layer flow, 12:2603 (R;XA) 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIDWOOD-1 REACTOR 
Braidwood, Illinois, USA 
Reactor Operation 
Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 1, 12:525 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 1, 12:525 (R;US) 
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BRAIDWOOD-2 REACTOR 
Braidwood, Illinois, USA 
Reactor Operation 
Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 1, 12:525 (R;US). 
Reactor Safety 
Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 1, 12:525 (R;US) 
BRAKES 
Asbestos 
Preliminary survey report: control technology for brake lining 
at Northwest Local School District, Cincinnati, Ohio, 
12:1788 (R;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 


Crack Propagation 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
Pitting Corrosion 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
Stress Corrosion 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
BRAZED JOINTS 
Flexural Strength 
Role of interfacial reactions on the mechanical properties of 
ceramic brazements, 12:842 (R;US) 


Coal Deposits 

Faciologic characterization of coal beds in the Cerquilho 
region, state of Sao Paulo, Brazil, 12:127 (R;BR;In 
Portuguese) ; 

Mines 

Radium migration of Morro do Ferro (Pocos de Caldas, MG) 
thorium deposit during baseflow regime (no rainfall), 12:1869 
(RA;BR;In Portuguese) 

Population Dynamics 

Use of image registration technique in Brasilia’s urban growth 

monitoring, 12:1682 (RA;US) 
Thorium Minerals 

Thorium minerals of Morro do Ferro, Pocos de Caldas, state 

of Minas Gerais, Brazil, 12:138 (R;BR;In Portuguese) 
Thorium Ores 

Thorium deposit of Morro do Ferro in Pocos de Caldas, 
Brazil: an analogue of a radioactive waste repository, 12:139 
(RA;BR;In Portuguese) 

Uranium Deposits 

Calc-sodic zoning in rocks from Lagoa Real uranium province, 
state of Bahia, Brazil, 12:132 (R;BR;In Portuguese) 

Carboniferous geology and uranium potential of the northeast 
flank of the Parana Basin and southwest flank of the 
Parnaiba Basin, Brazil, 12:135 (R;BR;In Portuguese) 

Contributions to the mineralogy, petrography and metallogeny 
of the Itataia phosphorus-uranium deposit, state of Ceara, 
Brazil, 12:134 (R;BR;In Portuguese) 

Faciologic characterization of coal beds in the Cerquilho 
region, state of Sao Paulo, Brazil, 12:127 (R;BR;In 
Portuguese) 

Fluid inclusion study of the Cachoeira uranium deposit, 
Caetite, state of Bahia, Brazil, 12:131 (R;BR;In Portuguese) 

Phosphorus-uranium mineralization of the Mandacaru Farm, 
Iraucuba, state of Ceara, Brazil, 12:136 (R;BR;In Portuguese) 

Phosphorus-uranium occurrences of Serrotes Baixos, state of 
Ceara, Brazil, 12:137 (R;BR;In Portuguese) . 

Proposition of a new genetic model for the Itataia uranium 
deposit, state of Ceara, Brazil, 12:133 (R;BR;In Portuguese) 

Sedimentary uranium deposit of the Ipora/Amorinopolis 
region, state of Goias, Brazil, 12:126 (R;BR;In Portuguese) 

Uranium deposits of Lagoa Real uranium province, state of 
Bahia, Brazil, 12:130 (R;BR;In Portuguese) 

Uranium Reserves 

Uranium deposits of Lagoa Real uranium province, state of 

Bahia, Brazil, 12:130 (R;BR;In Portuguese) 


BRAZILIAN CNEN 
Comissao Nacional de Energia Nuclear de Brasil. 
Research Programs 
Annual report of the Brazilian Nuclear Energy Commission- 
1984, 12:3203 (R;BR;In Portuguese) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Reactor engineering, 12:2966 (R;US) 
A Codes 
Protection of the first granules layer in the CASCADE 
reactor, 12:3106 (BA;US) 
Activity Levels 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 12:3061 (BA;US) 
After-Heat 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 12:3061 (BA;US) 
Computer-Aided Design 
Two-dimensional nucleonics calculations for a "FIRST STEP” 
conceptual ICF reactor design, 12:3062 (BA;US) 
Eddy Currents 
Eddy current models for a tokamak reactor vessel and 
blanket/shield, 12:3055 (BA;US) 
Granular Materials 
Protection of the first granules layer in the CASCADE 
reactor, 12:3106 (BA;US) 
M Codes 
Two-dimensional nucleonics calculations for a "FIRST STEP” 
conceptual ICF reactor design, 12:3062 (BA;US) 
Materials Testing 
A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 
Mathematical Models 
Eddy current models for a tokamak reactor vessel and 
blanket/shield, 12:3055 (BA;US) 
Physical Radiation Effects 
A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 
Protection of the first granules layer in the CASCADE 
reactor, 12:3106 (BA;US) 
Protective Coatings 
Protection of the first granules layer in the CASCADE 
reactor, 12:3106 (BA;US) 
Stresses 
A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 
Supports 
Engineering aspects of high availability Resistive magnet 
Commercial Tokamak Reactors, 12:3052 (BA;US) 
T Codes 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 12:3061 (BA;US) 
Two-dimensional nucleonics calculations for a "FIRST STEP” 
conceptual ICF reactor design, 12:3062 (BA;US) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Photon Beams 
Experimental and analytical study of the bremsstrahlung 
radiation production at low energies, 12:2540 (R;ES;In 
Spanish) 
X-Ray Fluorescence Analysis 
Experimental and analytical study of the bremsstrahlung 
radiation production at low energies, 12:2540 (R;ES;In 
Spanish) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Scaling 
Field tests to determine scaling tendency of some moderate- 
temperature geothermal brines, 12:339 (R;US) 











BROMAMINES 
Decomposition 


BROMAMINES 
Decomposition 
Decomposition of bromamines in aqueous solution: preliminary 
report of the decomposition kinetics and disproportionation 
of NH2Br, 12:1854 (BA;US) 
Water Chemistry 
Decomposition of bromamines in aqueous solution: preliminary 
report of the decomposition kinetics and disproportionation 
of NH2Br, 12:1854 (BA;US) 
BROMIDES 
See also COPPER BROMIDES 
Chemical Preparation 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
GUS) 
Chemical Properties 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
G;US) 
Chemical Reactions 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
G;US) 


Factors affecting incorporation of bromide into brominated 
into brominated trihalomethanes during chlorination, 12:1809 
(BA;US) 

Molecular Structure 

Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 

NMR Spectra 

Activation of hydrogen by cationic cyclopentadieny] 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
G;US): 

BROMINE 
Blood Chemistry 

Blood bromine levels in a Pacific atoll population, 12:2020 
(J;US) 

Ecological Concentration 

Sea water chlorination: influence of ammonia concentration, 
12:1852 (BA;US) 

Environmental Exposure Pathway 

Blood bromine levels in a Pacific atoll population, 12:2020 

GJ;US) 
Water Chemistry 

Sea water chlorination: influence of ammonia concentration, 
12:1852 (BA;US) 

X-Ray Fluorescence Analysis ; 

Blood bromine levels in a Pacific atoll population, 12:2020 
G;US) 

BROMINE 75 
Chemical Reactions 

Stereochemical consequences of bromine-for-halogen 

substitutions in the gas phase, 12:1041 (J;US) 
BROMINE 82 
Counting Techniques 

Tracers in measurement and analysis of river pollution, 12:1867 

(RA;BR;In Portuguese) 
Water Pollution 
Tracers in measurement and analysis of river pollution, 12:1867 
(RA;BR;In Portuguese) 
BROMINE BROMIDES 
See BROMINE 
BRONCHITIS 
Sensitivity 

Pulmonary function adaptation to ozone in subjects with 

chronic bronchitis, 12:2016 (R;US) 
BRONCHOGENIC CARCINOMA 
See RESPIRATORY SYSTEM DISEASES 
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BRONZE 
Corrosion Resistance 
Effect of tempering on corrosion resistance of cast aluminium 
bronzes, 12:758 (R;NO) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BTU METERS 
See HEAT METERS 
BUBBLE CHAMBERS 
See also CRYOGENIC BUBBLE CHAMBERS 
Data Processing 
Program of kinematical analysis of events from the Lyudmila 
facility using internal track-sensitive target, 12:1349 (R;SU;In 
Russian) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Indoor Air Pollution 
Effects of ventilation rates and product loading on organic 
emission rates from particleboard, 12:1558 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
FEDERAL BUILDINGS 
HOSPITALS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
PUBLIC BUILDINGS 


RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Quality 
Indoor air and human health, 12:1632 (B;US) 
Energy Analysis 
Energy Analysis Program. FY 1985 annual report, 12:664 
(R;US) 


Efficiency 
Energy Efficient Buildings Program. FY 1985 annual report, 
12:663 (R;US) 
Energy Management Systems 
Energy management systems, 12:659 (R;GB) 
Hazardous Materials 
Health hazard evaluation report HETA 81-025-1668, Operative 
Plasterers and Cement Masons International Association, 
Washington, DC, 12:1561 (R;US) 
Lighting Systems 
Lighting efficiency. for better energy cost control: guidelines 
for lighting standards and low-cost strategies for efficient use 
of lighting in Illinois state buildings, 12:677 (R;US) 


Conversion Standards Education Program. Instructor's guide, 
12:652 (R;US) 
Windows 
Complementary electrochromic devices for energy efficient 
“smart” windows, 12:1012 (BA;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUMPY TORI 
See also ELMO BUMPY TORUS 
Drift Instability 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
MHD Equilibrium 
Closed flux surface EBT, 12:2914 (BA;US) 
The magnetohydrodynamic equilibria in a Bumpy Torus with 
toroidal current, 12:2913 (BA;US) 


Closed flux surface EBT, 12:2914 (BA;US) 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
Plasma Confinement 
Closed flux surface EBT, 12:2914 (BA;US) 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
Plasma 
Heavy ion beam probe data acquisition on EBT, 12:2857 
(BA;US) 
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Plasma Heating 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
Plasma 


Instability 

The magnetohydrodynamic equilibria in a Bumpy Torus with 
toroidal current, 12:2913 (BA;US) 

Theory of low frequency fluctuations in Bumpy Tori, 12:2838 
(BA;US) 

Plasma Waves 

Theory of low frequency fluctuations in Bumpy Tori, 12:2838 

(BA;US) 


See HEATING OILS 


Use of plasma torches for igniting burners and as a substitute 

for auxiliary fuels in power plants, 12:695 (RA;FI;In Finnish) 
BUSES 
Air Pollution 

Preliminary assessment of pollution from passenger cars and 

buses at Stapleton International Airport, 12:709 (R;US) 
BUTADIENE 
Air Pollution 

Industrial-hygiene survey report of Phillips Chemical 
Company, Philtex Plant, Borger, Texas, 12:1546 (R;US) 

Industrial-hygiene walk-through survey report of Uniroyal, 
Inc., Painesville Plant, Painesville, Ohio, 12:1959 (R;US) 

Indoor Air Pollution 

Industrial hygiene walk-through survey report of E. I. du Pont 
de Nemours and Company Sabine River Works, Orange, 
Texas, 12:1569 (R;US) 

Industrial hygiene walk-through survey report of the B. F. 
Goodrich Company, Louisville Facility, Louisville, 
Kentucky, 12:1577 (R;US) 

Industrial hygiene walk-through survey report of Colorado 
Chemical Specialties, Golden, Colorado, 12:1578 (R;US) 

Industrial hygiene walk-through survey report of Calhio 
Chemicals, Inc., subsidiary of Stauffer Chemical Company, 
Perry, Ohio, 12:1592 (R;US) Sa 

Industrial-hygiene walk-through survey report of Synpol, Inc., 
Subsidiary of Uniroyal, Inc., Port Neches, Texas, 12:1594 
(R;US) 

Industrial hygiene walk-through survey report of the 
Goodyear Tire and Rubber Company, Houston Chemical 
Plant, Houston, Texas, 12:1598 (R;US) 

Industrial-hygiene walk-through survey report of E.I. du Pont 
de Nemours and Company, Incorporated, Beaumont Works 
facility, Beaumont, Texas, 12:1604 (R;US) 

Industrial-hygiene walk-through survey report of Firestone 
Synthetic Rubber and Latex Company, Lake Charles, 
Louisiana, 12:1605 (R;US) 

Industrial-hygiene walk-through survey report of Denka 
Chemical Corporation, Houston, Texas, 12:1606 (R;US) 

Industry-wide study report of an in-depth survey at Shell Oil 
Company Deer Park Manufacturing Complex, Deer Park, 
Texas, 12:1547 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Amoco Chemical Company, Alvin, Texas, 
12:1573 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Texaco Chemical Company, Port Neches, 
Texas, 12:1589 (R;US) 

BWR TYPE REACTORS 


See also GE STANDARD REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 

ATWS 


Uncertainty in BWR power during ATWS events, 12:542 


(RA;US) 
Control Systems 
1985 nuclear power plant safety control technology seminar: 
proceedings, 12:513 (R;US) 


BWR TYPE REACTORS 
Reactor Monitoring Systems 


Construction 
Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 
Corrosion Fatigue 
Measurement techniques for BWR crack growth. Final report, 
12:389 (R;US) 
Economics 
Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 
Engineered Safety Systems 
Automatic software generation and validation for nuclear 
power plant status monitoring, 12:515 (R;US) 
Fire Hazards 
Flammability limits and combustion characteristics of 
hydrogen:air:steam at intermediate-scale, 12:564 (R;US) 
Loss of Coolant 
Maturity of reactor safety thermal-hydraulics, 12:529 (RA;US) 
US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 
Materials Testing 
Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 
Optimization 
Through a cloudy crystal ball, 12:528 (RA;US) 
Performance 
Light water reactor - better every day, 12:384 (RA;US) 
Pressure Vessels 
Application of a two-mechanism model for environmentally- 
assisted crack growth, 12:396 (R;US) 
Primary Coolant Circuits 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
Radioactive Aerosols 
Uranium oxide aerosol experiments in steam-air atmospheres: 
NSPP Tests 401-407, data record report, 12:559 (R;US) 
Reactor Accidents 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
Reassessment of the technical bases for estimating source 
terms. Final report, 12:524 (R;US) 
Reactor Components 
Concrete component aging and its significance relative to life 
extension of nuclear power plants, 12:395 (R;US) 
Impacts of age-related failures on nuclear systems, 12:509 
(R;US) 
Reactor Core 
Containment of degraded core accidents, 12:574 (BA;US) 
Current challenges in nuclear reactor safety, 12:527 (RA;US) 
Reactor Cores 
ERASME: an extensive experiment for LWHCR design 
qualification, 12:392 (RA;US) 
LWHCR physics experiments and their interpretation, 12:391 
(RA;US) 
Reactor Decommissioning 
Nuclear reactor decommissioning: an analysis of the regulatory 
environments, 12:561 (R;US) 
Reactor Kinetics 
RETRAN-O2 one-dimensional kinetics model: a review, 12:550 
(RA;US) 
Reactor Materials 
Concrete component aging and its significance relative to life 
extension of nuclear power plants, 12:395 (R;US) 
Evaluation of welded and repair-welded stainless steel for 
LWR service. Annual report, October 1984-September 1985. 
Volume 3, No. 2, 12:394 (R;US) 
Integration of wide-plate crack-arrest test results, 12:505 
(R;US) 
Nuclear plant irradiated steel handbook, 12:388 (R;US) 
Reactor Monitoring Systems 
Measurement techniques for BWR crack growth. Final report, 
12:389 (R;US) 














Reactor Operation 


Reactor Operation 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Appendices. Volume 2, 12:553 
(R;US) 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Main report. Volume 1, 12:552 
(R;US) 

IMAGE information monitoring and applied graphics software 
environment. Volume 4. Applications description, 12:514 
(R;US) 

Some new directions in system transient simulation, 12:385 
(R;US) 

Reactor Physics 

ERASME: an extensive experiment for LWHCR design 
qualification, 12:392 (RA;US) 

LWHCR physics experiments and their interpretation, 12:391 
(RA;US) 

Modified Borresen’s coarse-mesh method for a spatial neutron 
kinetics problem of light water reactor, 12:393 (RA;US) 

State of reactor physics in Japan, 12:530 (RA;US) 

Reactor Protection Systems 

Review of operating experience on reactor trip systems, 12:506 

(R;US) 
Reactor Safety 

1985 nuclear power plant safety control technology seminar: 
proceedings, 12:513 (R;US) 

Current challenges in nuclear reactor safety, 12:527 (RA;US) 

IMAGE information monitoring and applied graphics software 
environment. Volume 4. Applications description, 12:514 
(R;US) 

Impacts of age-related failures on nuclear systems, 12:509 
(R;US) 

Maturity of reactor safety thermal-hydraulics, 12:529 (RA;US) 

New perspectives on reactor safety, 12:531 (RA;US) 

RETRAN-O2 one-dimensional kinetics model: a review, 12:550 
(RA;US) 

State of reactor physics in Japan, 12:530 (RA;US) 

Through a cloudy crystal ball, 12:528 (RA;US) 

Topical meeting in reactor physics safety three-dimensional 
analysis of thermal power reactors, 12:551 (RA;US) 

Uncertainty in BWR power during ATWS events, 12:542 
(RA;US) 

US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 

Reactor Safety Experiments 

Flammability limits and combustion characteristics of 

hydrogen:air:steam at intermediate-scale, 12:564 (R;US) 


Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 
Secondary Coolant Circuits 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
ents 


Topical meeting in reactor physics safety three-dimensional 
analysis of thermal power reactors, 12:551 (RA;US) 
Welded Joints 
Evaluation of welded and repair-welded stainless steel for 
LWR service. Annual report, October 1984-September 1985. 
Volume 3, No. 2, 12:394 (R;US) 
BWR 
6 TYPE REACTORS 
See GE STANDARD REACTOR 


Cc 


CADARACHE MAQUETTE SURGENERATIC REACTOR 
See MASURCA REACTOR 
CADMIUM 


Spectroscopy 
Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic absorption spectrophotometry with 
electrothermal atomization, 12:950 (RA;BR;In Portuguese) 
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Biological Effects 
Biosynthesis of poly(y-glutamylcysteinyl)glycines (Datura 
innoxia), 12:1896 (J;US) 
Toxicity 
Health hazard evaluation report HETA 83-222-1631, Metz 
Metallurgical, South Plainfield, New Jersey, 12:1543 (R;US) 
CADMIUM 106 TARGET 
Proton Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 
CADMIUM 108 TARGET 
Proton Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 
CADMIUM 110 TARGET 
Proton Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 
CADMIUM 112 TARGET 
Proton Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 
CADMIUM 114 TARGET 
Proton Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 
CADMIUM 116 TARGET 
Proton Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 
CADMIUM 123 
Energy-Level Transitions 
Half-life measurements for neutron-rich Ag and Cd nuclei, 
12:2443 (J;US) 
CADMIUM 124 
Energy-Level Transitions 
Half-life measurements for neutron-rich Ag and Cd nuclei, 
12:2443 (J;US) 
CADMIUM 125 
Energy-Level Transitions 
Half-life measurements for neutron-rich Ag and Cd nuclei, 
12:2443 (J;US) 
CADMIUM 127 
Energy-Level Transitions 
Half-life measurements for neutron-rich Ag and Cd nuclei, 
12:2443 (J;US) 
CADMIUM 128 
Energy-Level Transitions 
Half-life measurements for neutron-rich Ag and Cd nuclei, 
12:2443 (J;US) 
CADMIUM IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
(J;US) 
CADMIUM SULFIDE SOLAR CELLS 
Fabrication 
Fundamental engineering analysis of CdTe/CdS photovoltaic 
processing. Final subcontract report, 1 December 1983-31 
May 1985, 12:307 (R;US) 
CADMIUM SULFIDES 
Order-Disorder Transformations 
Anti-structural defects and inversion of conductivity type in 
A?B2°S,° compounds, 12:877 (RA;SU;In Russian) 
Vacuum Evaporation 
Fundamental engineering analysis of CdTe/CdS photovoltaic 
processing. Final subcontract report, 1 December 1983-31 
May 1985, 12:307 (R;US) 
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CADMIUM TELLURIDE SOLAR CELLS 
Fabrication 
Fundamental engineering analysis of CdTe/CdS photovoltaic 
P ing. Final subcontract report, 1 December 1983-31 
May 1985, 12:307 (R;US) 
CADMIUM TELLURIDES 
Faraday Effect 
Frequency-dependent Faraday rotation in CdMnTe, 12:890 
G;US) 


Thermodynamic 
Thermophysical properties measurements of gallium arsenide 
and cadmium telluride. Final report, 1 November 1984-31 
August 1986, 12:869 (R;US) 
Vacuum 
Fundamental engineering analysis of CdTe/CdS photovoltaic 
ing. Final subcontract report, 1 December 1983-31 
May 1985, 12:307 (R;US) 
Vibrational States 
X-ray vibrational studies on (100)-oriented CdTe crystals as a 
function of the temperature (8—350 K), 12:909 (J;US) 
X-Ray Diffraction 
X-ray vibrational studies on (100)-oriented CdTe crystals as a 
function of the temperature (8—350 K), 12:909 (J;US) 


Biological Effects 
Role of calcium in the mechanical strength of soybean 
hypocotyl cell walls, 12:1895 (J;US) 


Calc-sodic zoning in rocks from Lagoa Real uranium province, 
state of Bahia, Brazil, 12:132 (R;BR;In Portuguese) 
Laser Spectroscopy 
RIMS diagnostics for laser desorption/laser ablation, 12:959 
(R;US) 


Plages 
Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 
Resonance Ionization Mass Spectroscopy 
RIMS diagnostics for laser desorption/laser ablation, 12:959 
(R;US) 
CALCIUM 40 TARGET 
Alpha Reactions 
Asymmetric deflection functions and the extinction of 
rainbows: A ison of a-particle scattering from Ca 
and “Ca, 12:2426 (J;NL) 
Reactions 


Alpha-spectroscopic factors from (d,*Li) and (*He,’Be) 
reactions on *C, Mg, “Ca and °®Ni, 12:2409 (R;XA) 

Glauber optical limit approximation for polarized d-nucleus 
elastic scattering at intermediate energies, 12:2424 (R;FR) 

Helium 3 Reactions 

Alpha-spectroscopic factors from (d,*Li) and (*He,’Be) 

reactions on 1*C, Mg, “Ca and "*Ni, 12:2409 (R;XA) 
CALCIUM 44 TARGET 
Alpha Reactions — 

Asymmetric deflection functions and the extinction of 
rainbows: A comparison of a-particle scattering from *°Ca 
and “Ca, 12:2426 (J;NL) 

CALCIUM 49 
Energy Levels 
Nuclear data sheets for A = 49, 12:2425 (J;US) 
CALCIUM CARBONATES 
Annealing 

Organic products from Ca'COs autoradiolysis: effects of 

thermal annealing, 12:1018 (RA;BR;In Portuguese) 


Organic products from Ca'*COs autoradiolysis: effects of 
thermal annealing, 12:1018 (RA;BR;In Portuguese) 
CALCIUM COMPOUNDS 


See also CALCIUM CARBONATES 
CALCIUM OXIDES 


Ecological Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
CALCIUM FLUORIDES 
Laser Spectroscopy 
RIMS diagnostics for laser desorption/laser ablation, 12:959 
(R;US) 


Properties 
Sm* — Nd*® energy transfer in CaF2, 12:1102 (J;US) 
Physical Radiation Effects 
Formation of a new ordered structure of CaF2/Si(111) by 
ultraviolet irradiation, 12:917 (J;US) 
Resonance Ionization Mass Spectroscopy 
ata nee 12:959 
(R;US) 
CALCIUM IONS 
Ton-Molecule Collisions 
Resonant transfer and excitation: Dependence on projectile 
charge state and target-electron momentum distribution, 
12:2221 (J;US) 
CALCIUM OXIDES 


Properties 
Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 
CALIFORNIA 
Air Quality 
Southern California Air-Quality Study (SCAQS) suggested 
program plan. Final report, 12:1575 (R;US) 
Data Acquisition Systems 
Development of a satellite-aided crop acreage estimation and 
mapping system for the state of California, 12:1718 (RA;US) 
Geologic Faults 
Report of exploratory trenching for the Decontamination and 
Waste Treatment Facility at Lawrence Livermore National 
Laboratory, Livermore, California, 12:225 (R;US) 
Wind Turbines 
Programmatic equipment grant. Final report, 12:343 (R;US) 
CALIFORNIUM 248 
Sample Preparation 
of **CmFs deposits on self-supported carbon foils, 
12:1024 (R;US) 
Targets 
Preparation of *“*CmFs deposits on self-supported carbon foils, 
12:1024 (R;US) 
CALIFORNIUM 252 
Fission Neutrons 
Neutron emission at spontaneous fission, 12:2465 (RA;XA) 
Spontaneous Fission 
Neutron emission at spontaneous fission, 12:2465 (RA;XA) 
CALVERT CLIFFS-1 REACTOR 
Lusby, Maryland, USA 
Reactor Control Systems 
Assessment of the safety implications of control at the Calvert 
Cliffs-1 Nuclear Plant. Volume 2. Appendices, 12:554 (R;US) 
Reactor Safety 
Assessment of the safety implications of control at the Calvert 
Cliffs-1 Nuclear Plant. Volume 2. Appendices, 12:554 (R;US) 
CAMERAS 


Design 
HRV SPOT detection unit: optical and radiometric 
characteristics, 12:1392 (RA;US) 
CANADA 
Radioactive Waste Management 
Radioactive waste management in Canada: AECL publications 
and other literature, 1983-1985. Revision 4, 12:192 (R;CA) 
Remote Sensing 
Canada’s synthetic aperture radar satellite, 12:1459 (RA;US) 
High relief terrain classification using digital elevation model 
variables and LANDSAT MSS data in the Yukon Territory, 
Canada, 12:1681 (RA;US) 
Uranium Reserves 
Uranium in Canada: 1984 assessment of supply and 
requirements, 12:140 (R;CA) 
CANADIAN AECB 
Canadian Atomic Energy Control Board. 
Research Programs 
Description of how the Atomic Energy Control Board 
research and development program is administered, 12:3202 
(R;CA;In English and French) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also PICKERING-2 REACTOR 





CANDU TYPE REACTORS 
Research Programs 


POINT LEPREAU-2 REACTOR 
Cost 

Economics of CANDU-PHW. 1984, 12:429 (R;CA) 
Fuel Cycle 

General overview of CANDU advanced fuel cycles program. 
Rationale and thrusts, 12:420 (R;CA) 

Fuel Management 

Improved locations of reactivity devices in future CANDU 
reactors fuelled with natural uranium or enriched fuels, 
12:430 (RA;US) 

Physics characteristics of a CANDU-600 with repositional 
adjuster rods fuelled with MOX or natural uranium, 12:422 
(R;CA) 

Loss of Coolant 

CANDU fuel behaviour during large break loss-of-coolant 
power transients, 12:423 (R;CA) 

Pressure Tubes 2 

Pressure tube rupture in a closed tank. Feasibility study, 12:424 
(R;CA) 

Primary Coolant Circuits 

Improved model for predicting reactor coolant pump behavior, 
12:540 (RA;US) 

Reactor Control Systems 

Development of a safety and regulation systems simulation 

program II (SLISIM code), 12:484 (R;CA) 
Reactor Licensing 

Costs and benefits of nuclear reactor regulation in Canada, 

12:425 (R;CA) 
Reactor Physics 

Improved locations of reactivity devices in future CANDU 
reactors fuelled with natural uranium or enriched fuels, 
12:430 (RA;US) 

Reactor Safety 

Improved model for predicting reactor coolant pump behavior, 

12:540 (RA;US) 
Thorium Cycle 
Catalogue of advanced fuel cycles in CANDU-PHW reactors, 
12:419 (R;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CANOPIES 
Mathematical Models 
Discrete-object modeling of remotely sensed scenes, 12:1668 
(RA;US) 
Remote Sensing 
Effect of soil color on vegetation indices, 12:1713 (RA;US) 
Investigation into the Mid-IR spectral band best suited to 
monitoring vegetation water content (preliminary results), 
12:1704 (RA;US) 
Statistical Models 
Experimental study of the potential of spot imagery for crop 
identification and monitoring, 12:1690 (RA;US) 
CARBIDES 
See also SILICON CARBIDES 
TANTALUM CARBIDES 
TITANIUM CARBIDES 
TUNGSTEN CARBIDES 
VANADIUM CARBIDES 
Fabrication 
Self-propagating high-temperature synthesis (SHS): current 
status and future prospects. Final report, 12:837 (R;US) 
CARBINOL 
See METHANOL 
CARBOHYDRATES 
Translocation 
Photoperiodic control of soybean ‘C-assimilate partitioning 
during the seed filling period, 12:1953 (J;US) 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
Carbon 12 Reactions 
Spectra of p,d,t emitted at 160 deg in a reaction with the 1*C 
nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
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Charged-Particle Transport 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Crystal Structure 
Anomalous expansion of tungsten-carbon multilayers used in x- 
ray optics, 12:896 (J;US) 


Anomalous expansion of tungsten-carbon multilayers used in x- 
ray optics, 12:896 (J;US) 


Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 
Ton Spectroscopy 
Target-thickness dependence of the convoy-electron yield 
measured in coincidence with exit charge states in fast-ion— 
solid collisions, 12:2179 (J;US) 
Ionization 
Quantitative electron energy loss spectroscopy of vanadium 
carbide, 12:859 (J;NL) 
Layers 
Anomalous expansion of tungsten-carbon multilayers used in x- 
ray optics, 12:896 (J;US) 
Molecular Structure 
Lanthanum complexes of spheroidal carbon shells, 12:970 
(R;US) 
Photon Transport 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Quantitative Chemical Analysis 
Quantitation of carbon in oil shale process wastewaters: 
coulometry coupled with ultraviolet-peroxydisulfate and 
high-temperature oxidation, 12:124 (J;US) 
Uses 
Feasibility study on the utilization of TRW carbon in LLNL 
applications. Final report, 12:885 (R;US) 
CARBON 12 
Hypernuclei 
Weak decay of P shell lambda hypernuclei, 12:2406 (R;US) 
CARBON 12 BEAMS 
Stopping Power 

Calorimetric measurements of stopping power of Al and Ni for 

35Cl and 1*C ions, 12:2538 (RA;JP) 
CARBON 12 REACTIONS 
Inclusive Interactions 

Spectra of p,d,t emitted at 160 deg in a reaction with the %C 

nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
Ternary Fission 

Ternary fission with ‘He emission in *O(144 Mev) + 7*Th 
and '*C(108 Mev) + '*7Au reactions, 12:2460 (R;SU;In 
Russian) 

CARBON 12 TARGET 
Deuteron Reactions 

Alpha-spectroscopic factors from (d,°Li) and (*He,’Be) | 

reactions on C, **Mg, “Ca and °*Ni, 12:2409 (R;XA) 
Helium 3 Reactions 

Alpha-spectroscopic factors from (d,*Li) and (*He,7Be) 
reactions on #C, 7*Mg, “Ca and ®*Ni, 12:2409 (R;XA) 

On the energy dependence of 1*C(*He,’Be)*Be reaction and 
spectroscopic information using the same reaction on 12C 
and Mg nuclei, 12:2408 (R;XA) 

Study of Gamow-Teller resonances and of A-resonance 
excitation by (*He,t) reactions at intermediate energies, 
12:2415 (R;FR;In French) 

Kaon Minus Reactions 
Weak decay of P shell lambda hypernuclei, 12:2406 (R;US) 
Neutron Reactions 

12C(n,7o)?C reaction in the giant resonance region, 12:2420 
G;NL) 

Nitrogen 14 Reactions 

Isospin nonconservation degree in the heavy ion reactions, 
12:2410 (RA;SU;In Russian) 

Oxygen 16 Reactions 

Light particle emission in /sup 16/O-induced reactions on /sup 
12/C, /sup 27/Al, and /sup 197/Au at E-italic/A-italic = 25 
MeV, 12:2419 (J;US) 
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Photonuclear Reactions 
On a contradictory situation in the coherent 'C(y,7°) and 
*He(y,7°) reactions, 12:2403 (R;SU;In Russian) 
Minus Reactions 


Mechanism of cumulative proton production in pion-nucleus 
interactions at 5 GeV/c. A phenomenological analysis, 
12:2413 (R;SU) 

Silicon 28 Reactions 

Nonequilibrium population of magnetic substates and 
excitation-energy division in the decay of an orbiting 
complex, 12:2421 (J;US) 

CARBON 13 
Giant Resonance 
*C(n,¥0)C reaction in the giant resonance region, 12:2420 


Dynamic polarization of °C in ethylene-1,2-'°C, glucol, 
12:1042 (J;NL) 
CARBON 14 
Age Estimation 
Use of radiocarbon technique for archaeologic dating, 12:947 
(RA;BR;In Portuguese) 
Specimens 


Use of radiocarbon technique for archaeologic dating, 12:947 
(RA;BR;In Portuguese) 
Localization 


Photoperiodic control of so ilate partitioning 
during the seed filling period, 12:1953 (J;US) 
Synthesis of labelled pesticides, 12:1032 (RA;XM;In Russian) 
Synthesis of metnyl-2-/2-'*C/benzimidazolecarbamate and 2- 
amino/2-1*C/benzimidazole, 12:1033 (RA;XM;In Russian) 
Uptake 
Photoperiodic control of soybean 
during the seed filling period, 12:1953 (J;US) 
CARBON 14 BEAMS 
Beam Production 
Production of a beam of radioactive carbon isotope (?*C) 
accelerated ions in the U-300 cyclotron, 12:1234 234 (RA;SU: In 
Russian) 
CARBON 14 COMPOUNDS 
Uptake 
Bioaccumulation of fossil fuel components during single- 
compound and complex-mixture exposures of Daphnia 
magna, 12:2022 (J;US) 
CARBON COMPLEXES 
Lanthanum complexes of spheroidal carbon shells, 12:970 
(R;US) 
CARBON DIOXIDE 
Air Pollution Abatement 
A current view of atmospheric CO/sub 2/, 12:1633 (BA;US) 
Atom-Molecule Collisions 
Rotationally resolved hot atom collisional excitation of 
CO.(00° 1) by time-resolved diode laser spectroscopy, 
12:2196 (J;US) 
Biological Effects 
Influence of nutrition on vegetation response to carbon 
dioxide. I. Interactions of nitrogen and phosphorus supply on 
soybean growth and nutritional parameters, 12:2011 (R;US) 
Chemical Reaction Yield 
Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986, 12:13 (R;US) 
Isothermal pyrolysis of Hanna Coal, 12:3 (R;US) 
Electrochemistry 


Electrochemical reduction of carbon dioxide. Final report, 

12:968 (R;US) 
Environmental Impacts 

A current view of atmospheric CO/sub 2/, 12:1633 (BA;US) 

Global energy and future CO, emissions: the state of the art, 
12:1625 (R;US) 

Natural and anthropogenic climate chazge. Final report, 
12:1629 (R;US) 

Program report for FY 1984 end 1985 Atmospheric and 
Geophysical Sciences Division of the Physics Department, 
12:1643 (R;US) 


Greenhouse Effect 
Atmospheric carbon dioxide change: agent of future forest 
growth or decline, 12:1494 (R;US) 
Laser 
Rotationally resolved hot atom collisional excitation of 
CO,(00°1) by time-resolved diode laser spectroscopy, 
12:2196 (J;US) 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
Inversion 
Investigations of a high-power CO2-N2-He electrical discharge 
mixing laser. Technical report, August 1968-May 1970, 
12:1078 (R;US) 
Reduction 
Electrochemical reduction of carbon dioxide. Final report, 
12:968 (R;US) 
Standardized Terminology 
Subject keywords index for the Carbon Dioxide Information 
Center’s Bibliographic Information System, 12:1501 (R;US) 
CARBON DIOXIDE LASERS 
Design 
Investigations of a high-power CO2-N2-He electrical discharge 
mixing laser. Technical report, August 1968-May 1970, 
12:1078 (R;US) 
Focusing 
Focusing of apertured Gaussian beams at long ranges. 
Technical report, 1 January-15 September 1970, 12:1077 
(R;US) 
Gaussian Processes 
Focusing of apertured Gaussian beams at long ranges. 
Technical report, 1 January-15 September 1970, 12:1077 
(R;US) 
Uses 
Results and future aspects of CO2-laser systems in remote 
sensing, 12:1676 (RA;US) 
CARBON IONS 
Ton-Atom Collisions 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 
Theory of ion-atom collisions at high energy, II. Charge 
stripping cross sections, 12:2156 (RA;JP) 
Ton-Molecule Collisions 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 
Ultraviolet Radiation 
Radiation cooling and gain calculation for C VI 182-A line in 
carbon—selenium plasma, 12:2208 (J;US) 
CARBON MONOXIDE 
Air Pollution Monitors 
Fabrication and testing of a prototype handheld 
electrochemical CO monitor. Final report, June 1984-July 
1985, 12:1397 (R;US) 
Chemical Reaction Yield 
Isothermal pyrolysis of Hanna Coal, 12:3 (R;US) 
Concentration 


Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 


Catalytic and surface science studies of clean and modified 
rhodium, molybdenum and palladium crystal surfaces: 
hydrogenation of carbon monoxide and the 
cyclotrimerization of acetylene to form benzene, 12:972 
(R;US) 

Methanation 

Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 

Influence of ethylene on the hydrogenation of CO over 
ruthenium, 12:1004 (J;US) 








CARBON MONOXIDE 
Oxidation 


Oxidation 
CO oxidation over Rh and Ru: a comparative study, 12:983 
(J;US) 
Qualitative Chemical Analysis 
Measurements of combustion product emission factors of 
unvented kerosene heaters, 12:1631 (J;US) 
Reduction 
Reactivity of group 4 acyl complexes with alkylaluminum 
reagents: synthesis of zirconium ketone complexes, 12:276 
G;US) 
Standards 
Preliminary assessment of pollution from passenger cars and 
buses at Stapleton International Airport, 12:709 (R;US) 
CARBONATES 
See also CALCIUM CARBONATES 
Quantity Ratio 
Characteristics and composition of smokes in sodium fires, 
12:945 (RA;BR;In Portuguese) 
CARBONIZATION 
Economics 
Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 
Optimization 
Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 
Recommendations 
Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 
Waste Water 
Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Chemical Preparation 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Crystal Structure 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Electronic Structure 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbony](2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Excited States 
Effect of the glass-to-fluid transition on excited-state decay. 
Application of the energy gap law, 12:999 (J;US) 
CARCINOGENS 
See also PHORBOL ESTERS 
Health hazard evaluation report HETA 81-025-1668, Operative 
Plasterers and Cement Masons International Association, 
Washington, DC, 12:1561 (R;US) 
Biological Effects 
Chronological supplement to the carcinogenic potency 
database: standardized results of animal bioassays published 
through December 1982, 12:2030 (J;US) 
Dose-Response Relationships 
Chronological supplement to the carcinogenic potency 
database: standardized results of animal bioassays published 
through December 1982, 12:2030 (J;US) 
Environmental Exposure Pathway 


Health-assessment document for polychlorinated dibenzofurans. 


Review draft, 12:1519 (R;US) 
Health Hazards 
Health hazard evaluation report HETA 81-385-1659, Texaco 
Chemical Company, Port Neches, Texas, 12:1955 (R;US) 
CARDIOVASCULAR DISEASES 
See also ARTERIOSCLEROSIS 

HYPERTENSION 
THROMBOSIS 
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Epidemiology 

Risk assessment issues in evaluating the health effects of 
alternate means of drinking water disinfection, 12:1817 
(BA;US) 

CAROLINA POWER LIGHT ROBINSON-2 REACTOR 
See ROBINSON-2 REACTOR 
CASCADE IMPACTORS 
Performance 

Procedures manual for the recommended ARB (Air Resources 
Board) particle-size distribution method (cascade impactors), 
12:1510 (R;US) 

Procedures manual for the recommended ARB (Air Resources 
Board) size-specific stationary source particulate method 
(Emission Gas Recycle), 12:1512 (R;US) 

Recommended methodology for the determination of particle- 
size distributions in ducted sources. Project final report. 
Report for November 1984-May 1986, 12:1509 (R;US) 

Testing 

Qc (quality control) for stationary source particle-size 
measurements. Report for May 1984-September 1985, 
12:1623 (R;US) 

CASCADE REACTORS 
Breeding Blankets 
Protection of the first granules layer in the CASCADE 
reactor, 12:3106 (BA;US) 
CASINGS 
See COVERINGS 
CASKS 
See also SPENT FUEL CASKS 
Operation 
Planning, licensing and operational experience of spent fuel dry 
storage cask in Switzerland, 12:174 (RA;FI) 
CASTE (INSECTS) 
See INSECTS 
CATALYST SUPPORTS 
Carbon 

Feasibility study on the utilization of TRW carbon in LLNL 

applications. Final report, 12:885 (R;US) 
CATALYSTS 
Chemical Preparation 

Interactive chemistry of coal-petroleum processing. Progress 
report, March 16-June 15, 1986 (Molybdenum, vanadium, 
chromium, cobalt or tungsten naphthenate), 12:17 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 

Zeolite-supported cobalt catalysts for the conversion of 
synthesis gas to hydrocarbon products, 12:26 (J;US) 

Performance Testing 

Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 

Zeolite-supported cobalt catalysts for the conversion of 
synthesis gas to hydrocarbon products, 12:26 (J;US) 

Structural Chemical 

Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 

CATALYTIC CRACKING 
Performance 
Patterns of vehicle misfueling in 1981 and 1982: Where, when, 
what vehicles, and how often, 12:714 (BA;US) 
CATAPHORESIS 
See ELECTROPHORESIS 
CATAWBA-1 REACTOR 
York County, South Carolina, USA 
Reactor Monitoring Systems 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
CATAWBA-2 REACTOR 
York County, South Carolina, USA 
Reactor Monitoring Systems 

Utilization of incore/excore instrumentation for improved 

operating margins, 12:405 (RA;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
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CATIONS 
See also HYDROGEN IONS 1 PLUS 


Ionization potentials and electron affinities in aqueous solution, 
12:979 (J;US) 
Ton-Molecule Collisions 
Low energy ion-molecule reaction dynamics and 
chemiionization kinetics. Progress report, February 1, 1986- 
January 31, 1987, 12:990 (R;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 


Reentrant cavity as a low-power plasma source, 12:2232 (J;US) 
Performance 


Reentrant cavity as a low-power plasma source, 12:2232 (J;US) 


See CHARGE-COUPLED DEVICES 
CELL CULTURES 
In vitro cultivation of the exoerythrocyte stage of malarial 
parasites, 12:1941 (RA;XA) 
CELL GROWTH (ANIMAL) 


See ANIMAL CELLS 
GROWTH 


CELL GROWTH (PLANT) 
See GROWTH 
CELL MEMBRANES 
Fractionation 
Isolation of parasite surface membranes, 12:1886 (RA;XA) 
CELL PROLIFERATION 
Control 
Interaction of Escherichia coli B, B/4, and bacteriophage T4D 
with Berea sandstone rock in relation to enhanced oil 
recovery, 12:1937 (RA;US) 
CELL WALL 


Role of calcium in the mechanical strength of soybean 
hypocotyl cell walls, 12:1895 (J;US) 
CELLOPHANE 
Proton 
Geometrical effect on the measurement of stopping power, 
12:2537 (RA;JP) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 
Acid H: 
Acid hydrolysis of the biomass of resistant cellulose of thistle 
"Onopordum nervosum boiss”, 12:303 (R;ES;In Spanish) 


See also PORTLAND CEMENT 


Special Waste Form Lysimeters-Arid Program. Summary, 
12:883 (R;US) 
CENTRAL NERVOUS SYSTEM 
Radiation Effects 
Afferent mechanisms of microwave-induced biological effects. 
Annual report, 1 June 1985-31 May 1986, 12:2045 (R;US) 


ry 
Helium-ion beam for stereotactic radiosurgery of central 
nervous system disorders, 12:1933 (J;US) 


Helium-ion beam for stereotactic radiosurgery of central 
nervous system disorders, 12:1933 (J;US) 
CENTRIFUGAL PUMPS 
Design 
A generic pump/compressor design for circulation of 
cryogenic fluids, 12:1076 (BA;US) 
Performance 
A generic pump/compressor design for circulation of 
cryogenic fluids, 12:1076 (BA;US) 
Submersible fans and pumps for cryogenic fluids, 12:1307 
(BA;US) 


Submersible fans and pumps for cryogenic fluids, 12:1307 
(BA;US) 


CERAMICS 
Acoustic Measurements 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 


Study of high temperature failure mechanisms in ceramics. 
Annual report, 1 April 1985-31 March 1986, 12:840 (R;US) 
Computerized Tomography 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 


Study of high temperature failure mechanisms in ceramics. 

Annual report, 1 April 1985-31 March 1986, 12:840 (R;US) 

Defects 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
Review of the effect of flaws on the fracture behavior of 
. Structural ceramics, 12:841 (R;US) 
Density 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
Fabrication 
Self-propagating high-temperature synthesis (SHS): current 
status and future prospects. Final report, 12:837 (R;US) 
Fracture Properties 

Review of the effect of flaws on the fracture behavior of 

structural ceramics, 12:841 (R;US) 
Image Processing 

A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 

Ion Implantation 

Ion acoustic microscopy. Final report, July 1983-June 1984, 

12:1120 (R;US) 
Materials Testing 

Second annual progress report on United States-Japan 
collaborative testing in the High Flux Isotope Reactor and 
the Oak Ridge Research Reactor for the period ending 
September 30, 1985, 12:3010 (R;US) 

Production 
Plasma by induction, 12:696 (RA;FI;In Finnish) 
Ultrasonic Testing 

A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 

X-Ray Emission Analysis 

A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 

CERAMICS INDUSTRY 
Dusts 

Preliminary technology assessment of Louisville Fire Brick 
Company, Grahn, cetede. 12:1957 (R;US) 

Preliminary control technology assessment of Stark Ceramics, 
Inc., Canton, Ohio, 12:1958 (R;US) 

Hazardous Materials 

In-depth survey report: control technology for the Ceramic 
Industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1595 (R;US) 

In-depth survey report: control technology for the ceramic 
industry at American Olean Tile Company, Lewisport, 
Kentucky, 12:1596 (R;US) 

Preliminary survey report: control technology for the ceramic 
industry at Acme Brick Company, Malvern, Arkansas, 
12:1582 (R;US) 

Preliminary survey report: control technology for the ceramics 
industry at American Standard Corporation, Wauregan, 
Connecticut, 12:1583 (R;US) 

Preliminary survey report: control technology for the ceramics 
industry at Ohio Brass Company, Barberton, Ohio, 12:1961 
(R;US) 











CERAMICS INDUSTRY 
Hazardous Materials 


Preliminary survey report: control technology for manual 
transfer of chemical powders at Hobart Corporation, Mt. 
Sterling, Kentucky, 12:1607 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Porcelain Metals 
Corporation, Louisville, Kentucky, 12:1599 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1600 (R;US) 

Health Hazards 

Preliminary technology assessment of Louisville Fire Brick 
Company, Grahn, Kentucky, 12:1957 (R;US) 

Preliminary control technology assessment of Stark Ceramics, 
Inc., Canton, Ohio, 12:1958 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at Can-Clay Corporation, Cannelton, 
Indiana, 12:1572 (R;US) 

Silica 

Walk-through survey report: control technology for the 
ceramic industry at Can-Clay Corporation, Cannelton, 
Indiana, 12:1572 (R;US) 

CERIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
CERIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
CERIUM IONS 
Hyperfine Structure 

Intermediate valence model of the hyperfine field and 
relaxation rate of cerium in gadolinium metal, 12:2149 
(R;XA) 

CERIUM SILICIDES 
Form Factors 

Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
(J;US) 

Magnetization 

Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCueSie, 12:809 
(J;US) 

Neutron Diffraction 

Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCueSie, 12:809 
(J;US) 

CERN 
Historical Aspects 
John Adams and his times, 12:3201 (R;XC) 
CERRO PRIETO GEOTHERMAL FIELD 
Geologic Models 

Update of the hydrogeologic model of the Cerro Prieto field 

based on recent well data, 12:333 (R;US) 
Seismic Effects 

Lack of immediate effects from the 1979-80 Imperial and 
Victoria earthquakes on the exploited Cerro Prieto 
geothermal reservoir, 12:336 (R;US) 

CESIUM 
Buildup 

Literature review of the concentration ratios of selected 

radionuclides in freshwater and marine fish, 12:1998 (R;US) 


Two-photon resonant four-wave mixing and multiphoton 
ionization of cesium in a heat-pipe oven, 12:2211 (J;US) 
Infrared Spectra 
Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
Photoionization 
Two-photon resonant four-wave mixing and multiphoton 
ionization of cesium in a heat-pipe oven, 12:2211 (J;US) 
Precipitation 
Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
Solubility 
Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
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CESIUM 134 
Diffusion 
Study of prediction of migration of radiocesium and 
tium in soil for environmental control around 
shallow radioactive waste disposal site, 12:1748 (RA;BR) 
CESIUM 137 
Accumulation 

Studies on the bioaccumulation of radionuclides of long half- 

life in mussels in the North East of Spain, 12:1983 (RA;XA) 
Radiation Monitoring 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 

proposed disposal site of radioactive wastes in Western 

North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Nordostatlantisches monitoring programm (NOAMP). An 
environmental study of the deep layers of the North-East 
Atlantic, 12:203 (RA;XA) 

Concentration 


Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 

Determination of Fe, Cr, Co and Cs in macroalgae from 
Almirante Alvaro Alberto Nuclear Power Plant region, 
Angra dos Reis, R.J. in Brazil-Choice of a bio-indicator, 
12:1870 (RA;BR;In Portuguese) 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Nordostatlantisches monitoring programm (NOAMP). An 
environmental study of the deep layers of the North-East 
Atlantic, 12:203 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

CESIUM 145 
Beta-Minus Decay 
Decay of /sup 145/Cs to levels of /sup 145/Ba, 12:2441 (J;US) 
CESIUM COMPLEXES 
Solitons 

Soliton dynamics on an easy-plane ferromagnetic chain, 12:858 
(J;GB) 

CESIUM COMPOUNDS 
See also CESIUM IODIDES 
Solvent Extraction 

Effect of sidearm length upon competitive alkali metal solvent 
extraction into chloroform by lipophilic crown phosphonic 
acid monoalkyl esters, 12:964 (J;US) 

CESIUM IODIDES 
Chemical Reactions 

Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 

CESIUM IONS 
Cathode Sputtering 

Angular spread of negative hydrogen ions sputtered by cesium 

bombardment, 12:3165 (BA;US) 
CHALK RIVER 
Gneisses 
Hydraulic characterization of a small groundwater flow system 
in fractured monzonitic gneiss, 12:2057 (R;CA) 
CHALK RIVER NUCLEAR LABS 
Radiation Protection 
Introduction to radiation protection principles, 12:2050 (R;CA) 
CHALKS 


See LIMESTONE 
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CHARGE CARRIERS 
Capture 
Theory of pressure effects on nonradiative capture, 12:2578 
(J;US) 
CHARGE-COUPLED DEVICES 
Performance Testing 
Nondispersive x-ray spectroscopy and imaging of plasmas 
using a charge coupled device (CCD), 12:2870 (BA;US) 


Nondispersive x-ray spectroscopy and imaging of plasmas 

using a charge coupled device (CCD), 12:2870 (BA;US) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 
See also ALPHA PARTICLES 
DEUTERONS 
IONS 
TRITONS 
Acceleration 

Brief report on The second workshop on laser acceleration of 
particles”, 12:1216 (J;US) 

Experimental study of beat wave excitation of high phase 
velocity space charge waves in a plasma for particle 
acceleration, 12:1185 (J;US) 

Radial implosion acceleration, 12:1218 (J;US) 

Surface heating by short pulses of radiation, 12:1192 (J;US) 

Focusing 

General features of the accelerating modes of open structures, 
12:1190 (J;US) 

Laser focusing of particle beams, 12:1219 (J;US) 

Laser Guidance 
Laser focusing of particle beams, 12:1219 (J;US) 
Collisions 


Brief report on "The second workshop on laser acceleration of 
particles”, 12:1216 (J;US) 
Stimulated Emission 
On the induced radiation of some quadric systems, 12:2345 
(RA;SU;In Russian) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARGED-PARTICLE TRANSPORT 
See also PROTON TRANSPORT 
Measuring Methods 
Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Activation Energy 
Kinetics of high pressure char-CO: reaction in oil shale 
retorting and spent shale gasification, 12:119 (RA;US) 


Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 
Desulfurization 
Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 


Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986 (Phenol-formaldehyde resin, 
lignite and coconut chars), 12:13 (R;US) 

Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 

Kinetics of high pressure char-CO: reaction in oil shale 
retorting and spent shale gasification, 12:119 (RA;US) 


Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986 (Phenol-formaldehyde resin, 
lignite and coconut chars), 12:13 (R;US) 

Oil shale quarterly report, April-June 1986, 12:121 (R;US) 

Sorptive Properties 

Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986 (Phenol-formaldehyde resin, 
lignite and coconut chars), 12:13 (R;US) 


CHEMICAL INDUSTRY 
Hazardous Materials 


Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 
Surface Area 
Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986 (Phenol-formaldehyde resin, 
lignite and coconut chars), 12:13 (R;US) 
CHARTS 
See DIAGRAMS 
CHELATING AGENTS 
Biosynthesis 
Induced formation of chelating agents by Pseudomonas 
aeruginosa grown in presence of thorium and uranium, 
12:2031 (J;DE) 
Chemical Properties 
Induced formation of chelating agents by Pseudomonas 
aeruginosa grown in presence of thorium and uranium, 
12:2031 (J;DE) 
CHEMICAL EFFLUENTS 
Chlorination 
Formation of genotoxic compounds by chlorination of residues 
from oil refinery effluents, 12:90 (BA;US) 
Environmental Exposure Pathway 
Chemical transport, human exposure and health risk: a 
multimedia approach, 12:1729 (R;US) 
Environmental Transport 
Program report for FY 1984 and 1985 Atmospheric and 
Geophysical Sciences Division of the Physics Department, 
12:1643 (R;US) 
Mutagen Screening 
Formation of genotoxic compounds by chlorination of residues 
from oil refinery effluents, 12:90 (BA;US) 
Toxicity 
Chemical transport, human exposure and health risk: a 
multimedia approach, 12:1729 (R;US) 
CHEMICAL EXPLOSIONS 
Construction activities and schedule evaluation for the 
simulation development program Project Goliath and 
Project Hercules HEST tests. Technical report, 29 
September 1967-30 May 1968, 12:1416 (R;US) 
Seismic Waves 
DIRECT COURSE-TRINITY seismic experiment. Final 
report, July 1983-July 1984, 12:1417 (R;US) 
Underground Explosions 
Cowboy Trails. Analysis of gauge records for peak velocity 
and wavespeed. Final report, 1 May 1983-10 May 1985, 
12:1418 (R;US) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
Detonations 
Atlas cratering tests, 12:1419 (R;US) 
Transportation Systems 
Evaluation of methods to compare consequences from 
hazardous materials transportation accidents, 12:166 (R;US) 
CHEMICAL INDUSTRY 
Hazardous Materials 
Health hazard evaluation report HETA 85-334-1676, Olin 
Corporation, Marion, Illinois, 12:1586 (R;US) 
Health hazard evaluation report HETA 84-420-1661, E.I. du 
Pont Sabine River Works, Orange, Texas, 12:1571 (R;US) 
Industrial-hygiene survey report of Phillips Chemical 
Company, Philtex Plant, Borger, Texas, 12:1546 (R;US) 
Industrial hygiene walk-through survey report of E. I. du Pont 
de Nemours and Company Sabine River Works, Orange, 
Texas, 12:1569 (R;US) 
Industrial hygiene walk-through survey report of Colorado 
Chemical Specialties, Golden, Colorado, 12:1578 (R;US) 
Industrial hygiene walk-through survey report of Calhio 
Chemicals, Inc., subsidiary of Stauffer Chemical Company, 
Perry, Ohio, 12:1592 (R;US) 
Industrial-hygiene walk-through survey report of Denka 
Chemical Corporation, Houston, Texas, 12:1606 (R;US) 
Industry-wide study report of an in-depth survey at Shell Oil 
Company Deer Park Manufacturing Complex, Deer Park, 
Texas, 12:1547 (R;US) 











CHEMICAL INDUSTRY 
Hazardous Materials 





Industry-wide studies report of an in-depth industrial hygiene 
survey of the Amoco Chemical Company, Alvin, Texas, 
12:1573 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Texaco Chemical Company, Port Neches, 
Texas, 12:1589 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Harshaw Filtrol Partnership, 
Louisville, Kentucky, 12:1601 (R;US) 

CHEMICAL LASERS 
Energy Transfer 

Iodine monofluoride energy-transfer studies. Final report, 13 
June 1983-31 October 1984, 12:1081 (R;US) 

CHEMICAL MUTAGENS 

See MUTAGENS 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Computerized Simulation 

Partial averaging approach to Fourier coefficient path 

integration, 12:976 (J;US) 
Heat Losses 

Solution profiles for some simple combustion models, 12:1043 
(R;US) 

CHEMICAL REACTORS 
Design 

Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986, 12:13 (R;US) 

Modeling of chemical vapor deposition reactors, 12:930 
(TJ;US) 

Mathematical Models 

Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 

Modeling of chemical vapor deposition reactors, 12:930 
(TJ;US) 

CHEMICAL SHIFT 
Nuclear Magnetic Resonance 

Fourier transform zero field NMR and NQR, 12:967 (D;US) 

Nuclear Quadrupole Resonance 

Fourier transform zero field NMR and NQR, 12:967 (D;US) 

CHEMICAL WARFARE AGENTS 
Biological Effects 

Feature generation and statistical analysis of physiological 
responses to nerve-agent exposure. Final report, January 
1984-January 1985, 12:3193 (R;US) 

CHEMICAL WASTES 
Health Hazards 

Factors for assessment of human health risk associated with 
remedial action at hazardous waste sites, 12:1725 (R;US) 

CHEMICALS 

See CARCINOGENS 
CHELATING AGENTS - 
MUTAGENS 
SOLVENTS 
SURFACTANTS 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
RADIOCHEMISTRY 
Data Base Management 
Scientific and technical factual databases for energy research 
and development. Characteristics and status for physics, 
chemistry, and materials, 12:3266 (R;US) 
Research Programs 




































































































































12:3187 (R;US) 
Summaries of FY 1986 research in the chemical sciences, 
12:931 (R;US) 
CHERENKOV COUNTERS 
Electron Collisions 
Observation of interference between C-hacekerenkov and 
synchrotron radiation, 12:1373 (J;US) 
Photon Emission 
Observation of interference between C-hacekerenkov and 
synchrotron radiation, 12:1373 (J;US) 
Uses 
32 Kton water Cerenkov detector (JACK). A proposal for 
detailed studies of nucleon decays and for low energy 
neutrino detection, 12:1361 (RA;JP) 


Materials and Molecular Research Division annual report 1985, 
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CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 
Interactions 
Observation of interference between C-hacekerenkov and 
synchrotron radiation, 12:1373 (J;US) 
CHERNOBYLSK-4 REACTOR 
Reactor Accidents 
First report of the task group on the accident at the Chernobyl 
nuclear power plant, 12:518 (R;AU) 
CHEW-LOW METHOD 
Nonlinear Problems 
On a new solution of Chew-Low type equations, 12:2671 
(R;SU;In Russian) 
CHILDREN 
Lung Clearance 
miso of peak flow decrement in children following 
exposures exceeding the National Ambient Air 
Quality Standar Standard, 12:1622 (R;US) 
Respiratory System 
Effects of ambient sulfur oxides and suspended particles on 
respiratory health of preadolescent children, 12:2018 (R;US) 
Harvard's indoor air pollution/health study, 12:1504 (R;US) 
CHILE 
Air Pollution Monitoring 
Integrated global background monitoring network. Preliminary 
results from Torres del Paine and Olympic National Parks, 
12:1495 (R;US) 
Volcanoes 
Remote sensing study of a sector collapse volcano (Socompa, 
Chile), 12:2073 (RA;US) 
CHINA 


Remote sensing for grassland types survey and mapping Inner 
Mongolia, China, 12:1710 (RA;US) 
Remote Sensing 
Geoscience analyses of Landsat imagery - an image atlas of 
China, 12:1678 (RA;US) 
CHINESE BEAN OIL 
See SOYBEAN OIL 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHIRAL SYMMETRY 
Strong Interactions 
Elements of the theory of the mesonic exchange currents, 
12:2255 (R;DD;In German) 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 


CHLORAMINE-B 
See CHLORAMINES 
CHLORAMINES 
Biochemical Reaction Kinetics 
Aspects of the mode of action of monochloramine, 12:1842 
(BA;US) 
Pharmacokinetics of chlorine obtained from chlorine dioxide, 
chlorine, chloramine, and chloride, 12:1826 (BA;US) 
Reactions of hypochlorite and organic N-chloramines in 
stomach fluid, 12:2035 (BA;US) 


Reactions of hypochlorite and organic N-chloramines in 

stomach fluid, 12:2035 (BA;US) 
Comparative Evaluations 

Characterization of the products from the reaction of 
hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine, 
12:1805 (BA;US) 

Effects 


Reproductive effects of alternate disinfectants and their by- 
products, 12:2036 (BA;US) 
Mutagen Screening 
Mutagenic properties of drinking 
products, 12:1821 (BA;US) 
Toxicity 
Disinfection of E. coli in the presence of N-organic 
compounds, 12:1843 (BA;US) 


water disinfectants and by- 
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Effect of selected chlorine-produced oxidants on oysters 
larvae, 12:1838 (BA;US) 
Inability of laboratory models to accurately predict field 
performance of disinfectants, 12:1841 (BA;US) 
Water Chemistry 
Aspects bon gr mode of action of monochloramine, 12:1842 
(BA;US) 
IRAMINE-T 
See CHLORAMINES 
CHLORIDES 
See also LITHIUM CHLORIDES 
SODIUM CHLORIDES 
Biochemical Reaction Kinetics 
Pharmacokinetics of chlorine obtained from chlorine dioxide, 
chlorine, chloramine, and chloride, 12:1826 (BA;US) 


Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 

CHLORINATED AROMATIC HYDROCARBONS 


Toxicity of 2-chlorophenol, 2,4-dichlorophenol, and 2,4,6- 
trichlorophenol, 12:2037 (BA;US) 
Health Hazards 
Health hazard evaluation report HETA 85-334-1676, Olin 
Corporation, Marion, Illinois, 12:1586 (R;US) 
Land Pollution Control 
Development of advisory levels for polychlorinated biphenyls 
(PCBs) cleanup, 12:1728 (R;US) 
Toxicity 
Toxicity of 2-chlorophenol, 2,4-dichlorophenol, and 2,4,6- 
trichlorophenol, 12:2037 (BA;US) 
Toxicological evaluation of selected chlorinated phenols, 
12:1827 (BA;US) 
Water Pollution Control 

Development of advisory levels for polychlorinated biphenyls 

(PCBs) cleanup, 12:1728 (R;US) 
CHLORINATION 
Effects 

Evolution of amino acids in water treatment plants and the 

effect of chlorination of amino acids, 12:1804 (BA;US) 
Decision Making 

Conceptual h to evaluate alternatives to chlorination 
for biofouling control, 12:1815 (BA;US) 

Water chlorination: crossroad of uncertainties and decisions, 
12:1810 (BA;US) 

Environmental Effects 

Black bullhead: an indicator of the presence of chemical 
carcinogens, 12:1833 (BA;US) 

Comparison of acute toxicity and avoidance responses of 
Atlantic silverside and white perch to chlorinated estuarine 
waters, 12:1836 (BA;US) 

Depression of larval growth and hosis of oysters 
exposed to chlorinated sewage, 12:1837 (BA;US) 

Effect of selected chlorine-produced oxidants on oysters 
larvae, 12:1838 (BA;US) 

Inhibition of phytoplankton photosynthesis by chlorinated 
sewage in the James River, 12:1840 (BA;US) 

Interactions of chlorine-produced oxidants, salinity, and a 
protistan parasite in affecting lethal and sublethal 
physiological effects in the eastern or American oyster, 
12:1834 (BA;US) 

Response of Sheep River, Alberta, macroinvertebrate 
communities to di of chlorinated municipal sewage 
effluent, 12:1835 (BA;US) 

Environmental Impacts 

Delayed effects of chlorine on early life stages of the mayfly, 
12:1839 (BA;US) 

Environmental impacts of chlorine discharges: a utility 
industry perspective, 12:1814 (BA;US) 

Health Hazards 

Case-control study of colon cancer and water chlorination in 

North Carolina, 12:1818 (BA;US) 
inking water source and risk of bladder cancer: a case- 
control study, 12:2034 (BA;US) 

Effects of chlorine dioxide on neurobehavioral development of 
rats, 12:1829 (BA;US) 


CHLORINE 
Toxicity 


Pharmacokinetics of chlorine obtained from chlorine dioxide, 
chlorine, chloramine, and chloride, 12:1826 (BA;US) 
Target organ effects of disinfectants and their by-products, 
12:1828 (BA;US) 
Mathematical Models 
Kinetic model of chlorination of natural water: the roles of 
organic nitrogen and humic substances, 12:1851 (BA;US) 


Chlorine dilemma: an environmental organization's perspective, 
12:1877 (BA;US) 
Research Programs 
Chlorine dilemma: an environmental organization’s perspective, 
12:1877 (BA;US) 
Water Chemistry 
Basic issues in water chlorination: a chemical perspective, 
12:1812 (BA;US) 
Chlorination of power plant cooling waters, 12:1813 (BA;US) 
Chlorination kinetics of surface and deep tropical seawater, 
12:1853 (BA;US) 
Kinetic model of chlorination of natural water: the roles of 
organic nitrogen and humic substances, 12:1851 (BA;US) 
Nonpurgeable organohalide formation on chlorination of algal 
extracellular material, 12:1807 (BA;US) 
Reaction dynamics in water chlorination, 12:1849 (BA;US) 
CHLORINE 
Biochemical Reaction Kinetics 
Pharmacokinetics of chlorine obtained from chlorine dioxide, 
chlorine, chloramine, and chloride, 12:1826 (BA;US) 
Biological Effects 
Recurrent coliforms in water distribution systems in the 
presence of free residual chlorine, 12:1845 (BA;US) 
Sensitivity of vegetative protozoa to free and combined 
chlorine, 12:1846 (BA;US) 


Black bullhead: an indicator of the presence of chemical 
carcinogens, 12:1833 (BA;US) 
Chemical Reaction Kinetics 
Reaction dynamics in water chlorination, 12:1849 (BA;US) 
Comparative Evaluations 
Characterization of the products from the reaction of 
hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine, 
12:1805 (BA;US) 


Basic issues in water chlorination: a chemical perspective, 

12:1812 (BA;US) 
Ecological Concentration 

Sea water chlorination: influence of ammonia concentration, 

12:1852 (BA;US) 
Genetic Effects 

Reproductive effects of alternate disinfectants and their by- 

products, 12:2036 (BA;US) 
Health Hazards 

Epidemiologic considerations for evaluating associations 
between the disinfection of drinking water and cancer in 
humans, 12:2033 (BA;US) 

Reactions of hypochlorite and organic N-chloramines in 
stomach fluid, 12:2035 (BA;US) 

Mutagen Screening 

Mutagenic and carcinogenic properties of drinking water, 
12:1820 (BA;US) 

Mutagenic properties of drinking water disinfectants and by- 
products, 12:1821 (BA;US) 

Risk Assessment 

Risk assessment issues in evaluating the health effects of 
alternate means of drinking water disinfection, 12:1817 
(BA;US) 

Toxicity 

Chlorine dilemma: an environmental organization's perspective, 
12:1877 (BA;US) 

Comparison of acute toxicity and avoidance responses of 
Atlantic silverside and white perch to chlorinated estuarine 
waters, 12:1836 (BA;US) 

Delayed effects of chlorine on early life stages of the mayfly, 
12:1839 (BA;US) 











CHLORINE 
Toxicity 


Depression of larval growth and metamorphosis of oysters 
exposed to chlorinated sewage, 12:1837 (BA;US) 

Disinfection of E. coli in the presence of N-organic 
compounds, 12:1843 (BA;US) 

Disinfection resistance of Legionella pneumophila and 
Escherichia coli grown in continuous and batch culture, 
12:2041 (BA;US) 

Effect of selected chlorine-produced oxidants on oysters 
larvae, 12:1838 (BA;US) 

Effects of chlorinated drinking water on myocardial structure 
and functions in pigeons and rabbits, 12:1830 (BA;US) 

Environmental impacts of chlorine discharges: a utility 
industry perspective, 12:1814 (BA;US) 

Factors influencing chlorine disinfection of wastewater effluent 
contaminated by rotaviruses, enteroviruses, and 
bacteriophages, 12:1847 (BA;US) 

Inability of laboratory models to accurately predict field 
performance of disinfectants, 12:1841 (BA;US) 

Inhibition of phytoplankton photosynthesis by chlorinated 
sewage in the James River, 12:1840 (BA;US) 

Interactions of chlorine-produced oxidants, salinity, and a 
protistan parasite in affecting lethal and sublethal 
physiological effects in the eastern or American oyster, 
12:1834 (BA;US) 

Response of Sheep River, Alberta, macroinvertebrate 
communities to discharge of chlorinated municipal sewage 
effluent, 12:1835 (BA;US) 

Response of chemostat-grown enteric bacteria to chlorine 
dioxide, 12:2042 (BA;US) 

Transportation Systems 

Evaluation of methods to compare consequences from 

hazardous materials transportation accidents, 12:166 (R;US) 
Water Chemistry 

Chlorination of the peptide nitrogen, 12:1857 (BA;US) 

Chlorine decay chemistry in natural waters, 12:1850 (BA;US) 

Influence of sodium, potassium, and lithium on hypochlorite 
solution equilibria, 12:1855 (BA;US) 

Novel precursor of trihalomethanes, 12:1808 (BA;US) 

Reactions of chlorine in drinking water, with humic acids and 
in vivo, 12:1819 (BA;US) 

Relative disinfection potentials of chlorine and chlorine dioxide 
in drinking water, 12:1844 (BA;US) 

Sea water chlorination: influence of ammonia concentration, 
12:1852 (BA;US) 

X-Ray Fluorescence Analysis 

Blood bromine levels in a Pacific atoll population, 12:2020 

(J;US) 
X-Ray Spectra 

Development of mercuric iodide detectors for XAS and XRD 

measurements, 12:1383 (J;NL) 
CHLORINE 34 
Chemical Reactions 

Stereochemical consequences of bromine-for-halogen 

substitutions in the gas phase, 12:1041 (J;US) 
CHLORINE 35 BEAMS 
Stopping Power 
Calorimetric measurements of stopping power of Al and Ni for 
§5C] and ™C ions, 12:2538 (RA;JP) 

CHLORINE 37 TARGET 

Neutrino Reactions 

Resonant solar neutrino oscillation experiments, 12:2116 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 

CHLORINE OXIDES 

Biochemical Reaction Kinetics 

Pharmacokinetics of chlorine obtained from chlorine dioxide, 
chlorine, chloramine, and chloride, 12:1826 (BA;US) 

Comparative Evaluations 

Characterization of the products from the reaction of 
hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine, 
12:1805 (BA;US) 

Genetic Effects 

Reproductive effects of alternate disinfectants and their by- 

products, 12:2036 (BA;US) 
M 


etallography 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
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Metallurgical Effects 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
Mutagen Screening 
Mutagenic and carcinogenic properties of drinking water, 
12:1820 (BA;US) 
Pressing 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
Synthesis 







Chemistry of oxo-chlorine compounds relevant to chlorine 
dioxide generation, 12:1856 (BA;US) 
Toxicity 
Disinfection resistance of Legionella pneumophila and 
Escherichia coli grown in continuous and batch culture, 
12:2041 (BA;US) 
Effects of chlorine dioxide on neurobehavioral development of 
rats, 12:1829 (BA;US) 
Mode of action of chlorine dioxide on selected viruses, 12: 2043 
(BA;US) 
Response of chemostat-grown enteric bacteria to chlorine 
dioxide, 12:2042 (BA;US) 
Water Chemistry 
Chemistry of oxo-chlorine compounds relevant to chlorine 
dioxide generation, 12:1856 (BA;US) 
Relative disinfection potentials of chlorine and chlorine dioxide 
in drinking water, 12:1844 (BA;US) 
CHLOROFORM 


Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 


Kinetics of fast reactions of excited species. Final report, 
12:1016 (R;US) 
Health Hazards 
Drinking water source and risk of bladder cancer: a case- | 
control study, 12:2034 (BA;US) 
Metabolism 
Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 
CHLOROPHYLL 
Electron Transfer 
Mechanisms of energy conversion by chlorophyll. Technical 
progress report, March 1, 1983-January 1, 1986, 12:300 
(R;US) 
F 


orecasting 
Estuarine chlorophyll a mapping from airborne Daedalus 
scanner, 12:1768 (RA;US) 
Ton-Molecule Collisions 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Mapping 
Diagnosis of forest recovery in east region of Kyoto using 
Landsat data, 12:1700 (RA;US) 
Estuarine chlorophyll a mapping from airborne Daedalus 
scanner, 12:1768 (RA;US) 
CHLOROPHYLL-BINDING PROTEINS 





Reconstitution of LHC phosphorylation by a protein kinase 

isolated from spinach thylakoids, 12:293 (R;US) 
CHLOROPLASTS 
Amino Acid Sequence 

Protein sequence homologies between portions of the L and M 
subunits of reaction centers of Rhodopseudomonas capsulata 
and the 32 kd herbicide-binding polypeptide ¢ of ae 
thylakoid membranes and a proposed relation 
binding sites, 12:1898 (BA;NL) 

Interaction 


Protein sequence homologies between portions of the L and M 
subunits of reaction centers of Rhodopseudomonas 
and the 32 kd herbicide-binding polypeptide of chloroplast 
thylakoid membranes and a proposed relation to quinone- 
binding sites, 12:1898 (BA;NL) 

CHO CELLS 

Sister Chromatid Exchanges 
Formation of genotoxic compounds by chlorination of residues 
from oil refinery effluents, 12:90 (BA;US) 
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Biological Effects 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissue, 12:2025 (J;US) 
CHOLINE 
Oxidation 
Choline oxidation by intact chloroplasts isolated directly from 
spinach leaves, 12:1893 (J;US) 
CHROMATES 
compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Corrosion Resistance 
Study of the inhibition of corrosion of aluminium by chromates 
using fluorescence detection of surface x-ray absorption, 
12:820 (BA;US) 


Spectroscopy 
Study of the inhibition of corrosion of aluminium by chromates 
using fluorescence detection of surface x-ray absorption, 
12:820 (BA;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATIN 
See also NUCLEOSOMES 
Dynamic Function Studies 
Collective biology of the gene: Towards genetic dynamics . 


Superfund Record of Decision (EPA Region 5): Novaco 
Industries Site, Temperance, Michigan, June 1986. Final 
report, 12:602 (R;US) 

CHROMIUM 


Spectroscopy 
Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic absorption hotometry with 
electrothermal 


spectrop 
atomization, 12:950 (RA;BR;In Portuguese) 


Cross Sections 
Synchrotron radiation as a source for quantitative XPS: 
advantages and consequences, 12:934 (R;US) 
Electronic Structure 
Energy band structure of Cr by the Slater-Koster interpolation 
scheme, 12:2564 (R;XA) 
Phase Stability 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 


Nuclear data sheets for A = 49, 12:2425 (J;US) 
CHROMIUM 51 
Crystal Doping 
Chromium 51 em K2CrO,: reactions of dopant atoms in solid 
state, 12:2422 (RA;BR;In Portuguese) 
Uses 
Use of the **Cr release assay to study natural killer cells in 
mice infected with Babesia microti, 12:1947 (RA;XA) 
Neutron Reactions 
Chromium 51 em K2CrO;,: reactions of dopant atoms in solid 
state, 12:2422 (RA;BR;In Portuguese) 
Concentration 


Determination of Fe, Cr, Co and Cs in macroalgae from 
Almirante Alvaro Alberto Nuclear Power Plant region, 
Angra dos Reis, R.J. in Brazil-Choice of a bio-indicator, 
12:1870 (RA;BR;In Portuguese) 

CHROMIUM ALLOYS 
See also STAINLESS STEELS 
Dislocations 
Dislocation evolution in Fe-10% Cr, 12:730 (R;US) 


Tensile and fracture properties of EBR-II-irradiated V-15Cr- 
5Ti containing helium, 12:729 (R;US) 
Order-Disorder Transformations 
Influence of order-disorder transformations on the swelling of 
85Ni-15Cr nichrome alloy, 12:740 (R;US) 
Physical Radiation Effects 
Dislocation evolution in Fe-10% Cr, 12:730 (R;US) 


Pitting Corrosion 
Distribution functions for the breakdown of passive films, 
12:818 (BA;US) 


1980-31 December 1984, 12:721 (R;US) 
Swelling 
Influence of order-disorder transformations on the swelling of 
85Ni-15Cr nichrome alloy, 12:740 (R;US) 
Tensile and fracture properties of EBR-II-irradiated V-15Cr- 
STi containing helium, 12:729 (R;US) 
CHROMIUM OXIDES 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 
Neutron Diffractometers 
Two-dimensional neutron diffraction of YFe2O, and CoCr2O,, 
12:2531 (R;US) 
Secondary Emission 
Properties of thin antimultipactor TiN and Cr2Os coatings for 
klystron windows, 12:853 (J;US) 
Surface Coating 
Properties of thin antimultipactor TiN and Cr2Os coatings for 
klystron windows, 12:853 (J;US) 
CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
STEEL-1SKH2MFA 


Chemical Composition 
-casting process and properties (2.25Cr-1 Mo and 
modified 9Cr-1Mo), 12:774 (R;US) 


Creep 
-casting process and properties (2.25Cr-1 Mo and 
modified 9Cr-1Mo), 12:774 (R;US) 
Electron Beam Welding 
Microstructural evaluation of Fe-3Cr-1.5Mo-0.1V thick-section 
electron beam welds, 12:727 (R;US) 
Electroslag Casting 
Electroslag-casting process and properties (2.25Cr-1 Mo and 
modified 9Cr-1Mo), 12:774 (R;US) 
Reactor Materials 
Sodium compatibility of HT-9 and Fe-9Cr-1Mo steels, 12:516 
(R;US) 
Tensile Properties 
rocess and 


Electroslag-casting p’ 
modified 9Cr-1Mo), 12:774 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also SISTER CHROMATID EXCHANGES 
Health hazard evaluation report HETA 81-385-1659, Texaco 
Chemical Company, Port Neches, Texas, 12:1955 (R;US) 
Mutation Frequency 
[Improved mutagen-testing system in mice]. Informal technical 
progress report, 12:1903 (R;US) 
Radiation-induced chromosomal inversions in mice. Technical 
progress report, 12:1904 (R;US) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CINNAMIC ACID 
Water Chemistry 
Characterization of the products from the reaction of 
hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine, 
12:1805 (BA;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CITIES — 
See URBAN AREAS 


(2.25Cr-1 Mo and 








Government Policies 


CIVIL DEFENSE 
Government Policies 
Crisis relocation and nuclear deterrence. Student essay, 12:1424 
(R;US) 
CLASSICAL MECHANICS 
Coordinates 
Coordinate free reformulation of the Nambu mechanics, 
12:2598 (R;XA) 
CLEBSCH-GORDAN COEFFICIENTS 
Group Theory 
Classical orthogonal polynomials of a discrete variable in 
group representation theory, 12:2655 (RA;SU;In Russian) 
Symmetry 
Clebsh-Gordan coefficients for SU(3) groups and their 
symmetry properties, 12:2628 (RA;SU;In Russian) 
U-3 Groups 
Some Clebsh-Gordan coefficients for a chain of Us is contained 
in Us groups, 12:2657 (RA;SU;In Russian) 
U-6 Groups 
Some Clebsh-Gordan coefficients for a chain of Us is contained 
in Us groups, 12:2657 (RA;SU;In Russian) 
CLIFFORD ALGEBRA 
Spinors 
Clifford algebras and Kaehler-Dirac spinors, 12:2676 (R;AT) 
CLIMATES 
Feedback 
Cloud optical thickness feedbacks on climate: evidence from 
satellite remote sensing. Final report, 12:1628 (R;US) 
Mathematical Models 
Natural and anthropogenic climate change. Final report, 
12:1629 (R;US) 
Research Programs 
Natural and anthropogenic climate change. Final report, 
12:1629 (R;US) 
CLINCH RIVER BREEDER REACTOR 
Outages 
Comparison of oxide- and metal-core behavior during CRBRP 
station blackout, 12:537 (RA;US) 
Reactor Cores 
Comparison of oxide- and metal-core behavior during CRBRP 
station blackout, 12:537 (RA;US) 
Reactor Safety 
Comparison of oxide- and metal-core behavior during CRBRP 
station blackout, 12:537 (RA;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOSED-CYCLE COOLING SYSTEMS 
Pressure Control 
Two phase cooling for superconducting magnets, 12:1074 
(BA;US) 
Two-Phase Flow 
Two phase cooling for superconducting magnets, 12:1074 
(BA;US) 
UM 


Effects of sodium pyrophosphate additive on the “huff and 
puff" /nutrient flooding MEOR process (Clostridium 
acetobutylicum), 12:71 (RA;US) 

CLOUDS 

Limited to clouds in the earth atmosphere; for interstellar clouds 

see COSMIC DUST or COSMIC GASES. 
Aerial Monitoring 

Agricultural drought monitoring by METEOSAT in Africa, 

12:1465 (RA;US) 
Optical Properties 
Cloud optical thickness feedbacks on climate: evidence from 
satellite remote sensing. Final report, 12:1628 (R;US) 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CNEN BRAZIL 
See BRAZILIAN CNEN 
COAL 


See also SUBBITUMINOUS COAL 
Biodegradation 
Cooperative research in coal liquefaction infratechnology and 


generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 
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Chemical Composition 
Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 
Reactivity of coal in direct hydrogenation processes. Technical 
progress report, June-August 1986, 12:18 (R;US) 
Chemical Reaction Kinetics 
Reactivity of coal in direct hydrogenation processes. Technical 
progress report, June-August 1986, 12:18 (R;US) 


Technical coal chemistry - present and future developments, 
12:1 (R;DE;In German) 
Cleaning 
Chemical cleaning of Illinois No. 6 coal using a 
microwave/caustic treatment, 12:61 (R;US) 
Three-dimensional structure of flow in coal-cleaning cyclones. 
Technical progress report No. 4, June 1-August 31, 1986, 
12:60 (R;US) 
Cocombustion 
Co-firing gas on coal-fired utility boilers: summary of benefits 
and review of operating iences. Topical 
November 1985-April 1986, 12:364 (R;US) 
Combustion Products 
Indoor air sampling and mutagenicity studies related to 
emissions from unvented coal combustion, 12:1507 (R;US) 
Consumption Rates 
Quarterly Coal Report, April-June 1986 (USA; by state), 12:50 
(R;US) 


Chemical cleaning of Illinois No. 6 coal using a 

microwave/caustic treatment, 12:61 (R;US) 
Desulfurization 

Chemical cleaning of Illinois No. 6 coal using a 
microwave/caustic treatment, 12:61 (R;US) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Microbial removal of organic sulfur from coal. Fourth 
quarterly report, July-September 1986, 12:20 (R;US) 

Dissolution 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Hydrogenation 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Reactivity of coal in direct hydrogenation processes. Technical 
progress report, June-August 1986, 12:18 (R;US) 

Information Systems 

Computerized database for the mechanical properties of coal, 

12:34 (J;GB) 
Mechanical Properties 

Computerized database for the mechanical properties of coal, 

12:34 (J;GB) 
Particle Size 

Diffusion of gases in coals and chars. Quarterly technical 
progress report No. 4, June 15-September 14, 1986, 12:31 
(R;US) 

Petrography 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Reactivity of coal in direct hydrogenation processes. Technical 
progress report, June-August 1986, 12:18 (R;US) 

Porosity 

Diffusion of gases in coals and chars. Quarterly technical 
progress report No. 4, June 15-September 14, 1986, 12:31 
(R;US) ' 

Prices 

Quarterly Coal Report, April-June 1986 (USA; by state), 12:50 
(R;US) 

Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
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Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Interactive chemistry of coal-petroleum processing. Progress 
report, March 16-June 15, 1986, 12:17 (R;US) 

Production 

Coal Distribution, January-June 1986 (By coal producing 
district; 1986-2Q), 12:51 (R;US) 

Quarterly Coal Report, April-June 1986 (USA; by state), 12:50 
(R;US) 


Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Volatiles mass transport within particles of softened coal. 
Technical progress report, April 1-October 20, 1986, 12:12 
(R;US) 

Quality Control 

Reserves and potential supply of low-sulfur Appalachian coal. 

Final report, 12:48 (R;US) 
Quantitative Chemical Analysis 

Spectrophotometric determination of vanadium with 
diphenylcarbazide and cetylmethylammonium bromide, 
12:965 (TJ;US) 


Programs 
Low-rank coal research. Quarterly technical progress report, 
. January-March 1986, 12:2 (R;US) 
Sorptive Properties 
Diffusion of gases in coals and chars. Quarterly technical 
progress report No. 4, June 15-September 14, 1986, 12:31 
(R;US) 
Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 


Quarterly Coal Report, April-June 1986 (USA; by state), 12:50 
(R;US) 
Supply and Demand 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) ; 
Tennessee energy statistical quarterly, 4/1985, 12:630 (R;US) 
Tennessee energy statistical quarterly, 3/1985, 12:629 (R;US) 
Surface Area 
Diffusion of gases in coals and chars. Quarterly technical 
progress report No. 4, June 15-September 14, 1986, 12:31 
(R;US) 


Volatiles mass transport within particles of softened coal. 
Technical progress report, April 1-October 20, 1986, 12:12 
(R;US) 


Equilibrium studies of the direct reduction of sulfur dioxide by 
coal, 12:27 (J;GB) 


International coal trade: 1990 and 1995. Final report 
(Forecasting to 1990 and 1995; imports by 44 countries), 
12:62 (R;US) 


Coal Distribution, January-June 1986 (By coal producing 
district; 1986-2Q), 12:51 (R;US) 
Washing 
Chemical cleaning of Illinois No. 6 coal using a 
microwave/caustic treatment, 12:61 aaa 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
See also COAL SEAMS 


Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
COAL EXTRACTS 
Fractionation 
Separation and characterization of coal derived components, 1 
July-30 September 1986, 12:28 (R;US) 
Structural Chemical Analysis 
Separation and characterization of coal derived components, 1 
July-30 September 1986, 12:28 (R;US) 


COAL FINES 
Flotation 
Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
Particle Size 
Chemical cleaning of Illinois No. 6 coal using a 
microwave/caustic treatment, 12:61 (R;US) 
COAL GASIFICATION 


Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 
Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 
Catalytic Effects 
Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
Chemical Reaction Kinetics 
Fundamental studies on coal-gasification mechanisms. Final 
report, January 198-January 1986, 12:25 (R;US) 
Chemical Reactors 
Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 
Entrainment 
Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 
Fuel Feeding Systems 
Entrained flow gasification at elevated pressure. we 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 


Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 

Mathematical Models 

Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 

Products 

Fundamental studies on coal-gasjfication mechanisms. Final 

report, January 198-January 1986, 12:25 (R;US) 
Research Programs 

Chemical Process Research and Development Program, FY 

1985. Annual report, 12:272 (R;US) 
Yields 

Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 

COAL GASIFICATION PLANTS 
Waste Water 

Formation of 5,5-dimethylhydantoin under conditions 
representative of condensate waters from coal gasification, 
12:22 (R;US) 

Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 

COAL INDUSTRY 


Employment 
Quarterly Coal Report, April-June 1986, 12:50 (R;US) 
Institutional Factors 


Research to determine the feasibility of utilizing employee- 
assistance programs for the mining industry. Open File 
Report (Final), 12:65 (R;US) 

COAL LIQUEFACTION 
See also EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
w-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
Catalysts 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Interactive chemistry of coal-petroleum processing. Progress 
report, March 16-June 15, 1986, 12:17 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 














COAL LIQUEFACTION 
Chemical Reaction Kinetics 


Chemical Reaction Kinetics 

Reactivity of coal in direct hydrogenation processes. Technical 

progress report, June-August 1986, 12:18 (R;US) 
Coordinated Research Programs 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Demonstration 

Status of oil-shale and coal-liquefaction projects in the United 

States, 12:24 (R;US) 
Research Programs 

Status of oil-shale and coal-liquefaction projects in the United 

States, 12:24 (R;US) 
Simulation 

Phase equilibria in coal conversion processes. Final report, 

12:21 (R;US) 
Yields 

Reactivity of coal in direct hydrogenation processes. Technical 
progress report, June-August 1986, 12:18 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 

COAL LIQUIDS 
Biological Effects 

Bioaccumulation of fossil fuel components during single- 
compound and complex-mixture exposures of Daphnia 
magna, 12:2022 (J;US) 

Evaporation 

Phase equilibria in coal conversion processes. Final report, 

12:21 (R;US) 
Mass Spectroscopy 

Development and evaluation of supercritical fluid 

chromatography/mass spectrometry for polar and high 
- molecular weight coal components, 12:32 (R;US) 
Structural Chemical Analysis 

Comparative chemical analysis of commercial creosotes and 
solvent refined coal-II materials by high resolution gas 
chromatography, 12:33 (J;DE) 

Supercritical Fluid Chromatography 

Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high 
molecular weight coal components, 12:32 (R;US) 

Toxicity 

Comparative chemical analysis of commercial creosotes and 
solvent refined coal-II materials by high resolution gas 
chromatography, 12:33 (J;DE) 

COAL MINES 
Culm 

Coal recovery from mine wastes of the historic longwall 
mining district of north-central illinois. Illinois mineral notes, 
12:43 (R;US) 

Ground Subsidence 

Ground subsidence and structural damage over an abandoned 

room-and-pillar coal mine at Hegeler, Illinois, 12:45 (R;US) 
Mineral Wastes 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 April 1985-30 June 1985, 12:40 
(R;US) 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, .1 January 1986-31 March 1986, 
12:41 (R;US) 

Roofs 

Coal mine roof instability: categories and causes. Information 

Circular/1986, 12:52 (R;US) 
Underground Mining 

Psychophysical investigations of discomfort and disability glare 
from underground coal mine illumination systems. Open File 
Report, May 1980-July 1983, 12:64 (R;US) 

COAL MINING 
Capacity 

Reserves and potential supply of low-sulfur Appalachian coal. 

Final report, 12:48 (R;US) 
Personnel ent 

Research to ine the feasibility of utilizing employee- 
assistance programs for the mining industry. Open File 
Report (Final), 12:65 (R;US) 
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Underground Mining 

Auto-track bridge conveyer train for continuous-face haulage. 
Open File Report, 12:53 (R;US) 

Use of diesel equipment in underground coal mines: Work 
Group reports from workshop held at Morgantown, West 
Virginia on September 19-23, 1977, 12:63 (R;US) 

COAL PREPARATION PLANTS 
Mineral Wastes 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 April 1985-30 June 1985, 12:40 
(R;US) 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 
12:41 (R;US) 

COAL RESERVES 
Sulfur Content 

Reserves and potential supply of low-sulfur Appalachian coal. 

Final report, 12:48 (R;US) 
COAL SEAMS 
Inclined Strata 

Facies analysis in order to determine the genesis of the seam 
banding in the Helmstedt Eocene soft lignite (Brunswick 
district), 12:49 (R;DE;In German) 

COAL TAR 
Air Pollution 

Health-hazard evaluation report HETA 83-380-1671, roofing 

sites, Dayton, Ohio, 12:1527 (R;US) 
Removal 

Summary report on physical and chemical treatment of UCG 

condensate and affected groundwaters, 12:36 (R;US) 
Vapors 

Industrial-hygiene characterization of fluidized-bed-combustion 

processes. Final report, 12:1157 (R;US) 
COAL TAR OILS 
Indoor Air Pollution 

Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Previous to February 1980 this concept was indexed to GAS 

TURBINES. 
Turbine Blades 
Particle and vapor deposition in coal-fired gas turbines, 12:366 





COASTAL REGIONS 
Resource Development 
Coastal resources management guidelines. Coastal Management 
Publication No. 2. Renewable Resources Information Series, 
12:609 (R;US) 
COASTAL WATERS 
Aquatic Ecosystems 
Reconnaissance of intertidal and subtidal zones of Back Island, 
Behm Canal, Southeast Alaska, 12:1876 (R;US) 


Analysis of possibilities offered by the Thematic Mapper for 
mapping land use and coastal waters: application to France's 
VAR department, 12:1757 (RA;US) 

Nuclear Facilities 

Application of a circulation model in waters, based in the 

difference method, for bays, 12:1866 (R;BR;In Portuguese) 


Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 


Migration 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Remote Sensing 
Analysis of possibilities offered by the Thematic Mapper for 
mapping land use and coastal waters: application to France's 
VAR department, 12:1757 (RA;US) 
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Simulation 
Application of a circulation model in waters, based in the 
difference method, for bays, 12:1866 (R;BR;In Portuguese) 
COATINGS 


See also PAINTS 
PROTECTIVE COATINGS 
Cracks 


Thermal conductivity of optical coatings, 12:2566 (J;US) 
Thermal Conductivity 
Thermal conductivity of optical coatings, 12:2566 (J;US) 
COBALT 
Buildup 


Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Chromium Oxides 
Two-dimensional neutron diffraction of YFe2O, and CoCr2O,, 
12:2531 (R;US) 
Phase Stability 
Review of the development and breakdown of protective oxide 
series on alloys exposed to coal-derived atmospheres, 12:775 


Some aspects of the production and application of radioactive 
isotopes, 12:261 (RA;XA) 
COBALT 58 


Radioecological Concentration 

Determination of Fe, Cr, Co and Cs in macroalgae from 
Almirante Alvaro Alberto Nuclear Power Plant region, 
Angra dos Reis, R.J. in Brazil-Choice of a bio-indicator, 
12:1870 (RA;BR;In Portuguese) 

COBALT 60 
Accumulation 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
Radiation Monitoring 
Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 
Radioecological Concentration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Determination of Fe, Cr, Co and Cs in macroalgae from 
Almirante Alvaro Alberto Nuclear Power Plant region, 
Angra dos Reis, R.J. in Brazil-Choice of a bio-indicator, 
12:1870 (RA;BR;In Portuguese) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

COBALT COMPLEXES 
Effects 

Study of some transition metal complexes as process catalysts. 

Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
COFFEE PLANTS 
Autoradiography 

Nuclear techniques in plant pathology. 2. Use of 
autoradiography in phytopathology, 12:1949 (RA;BR;In 
Portuguese) 

Viral Diseases 

Nuclear techniques in plant pathology. 2. Use of 
autoradiography in phytopathology, 12:1949 (RA;BR;In 
Portuguese) 

COGEMA 
Lawsuits 

American government plans legal action against COGEMA, 

12:190 (TG;US) 
COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 

Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 

Programs 


Small-scale combined heat and power, 12:660 (R;GB) 


COLLIDING BEAMS 
Scaling Laws 


Environmental Impacts 
Estimating environmental costs and benefits for five generating 
resources. Technical appendices. Description of generic 
generating resources, their likely significant environmental 
effects, and the economic value of those effects. Final report, 
12:592 (R;US) 
COHERENT RADIATION 
Polarization 
Three-wave accelerator and how it compares with two-wave 
accelerator, 12:1195 (J;US) 
Wave Propagation 
Three-wave accelerator and how it compares with two-wave 
accelerator, 12:1195 (J;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE CIRCUITS 
CAMAC System 
Nanosecond coincidence circuit with programmable resolving 
time, 12:1394 (R;SU;In Russian) 
COINCIDENCE SPECTROMETRY 
Data Analysis 
ies in accidental-coincidence corrections, 12:2707 
(J;US) 
COKING PLANTS 
Consumption Rates 
Coal Distribution, January-June 1986, 12:51 (R;US) 
COLD PLASMA 
Antennas 
Excitation of fast waves near the mean gyrofrequency, 12:2754 
G;US) 


Relations 
Excitation of fast waves near the mean gyrofrequency, 12:2754 
G;US) 
Ionization 
Fundamental processes in partially ionized plasmas. Annual 
scientific report, 1 February 1985-31 January 1986, 12:2226 
(R;US) 
Lower Hybrid Heating 
Excitation of fast waves near the mean gyrofrequency, 12:2754 
(J;US) 


Fundamental processes in partially ionized plasmas. Annual 
scientific report, 1 February 1985-31 January 1986, 12:2226 


Constant energy per charge of ions produced in plasma focus 
and collective ion acceleration experiments, 12:2886 (BA;US) 
Design 
Tonization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 
Diagnostic Techniques 
Thomson spectrometer resolution analysis, 12:1413 (BA;US) 
Electric Fields 
Ionization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 
COLLECTIVE MODEL 
Density Matrix 
Microscopic approach to the problem of fluctuations and 
damping of collective motions in nuclei, 12:2498 (RA;SU;In 
Russian) 
Hartree-Fock Method 
Microscopic theory of dynamical collective submanifold for 
large-amplitude collective motion, 12:2499 (R;JP) 
COLLECTOR PROPERTIES 
See PERM 
COLLECTOR PROPERTIES (ROCKS) 
See PERMEABILITY 
COLLIDING BEAMS 
Radiation Detectors 
Proposed monitoring system for the Fermilab DO colliding 
beams detector, 12: 1376 (J;NL) 
Scaling Laws 
Quantum effects in linear collider scaling laws, 12:1215 (J;US) 








COLLIERIES 
Beam-Piasma Systems 


COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Beam-Plasma Systems 
R.F. plasma resonance of ions and neutrals leading to cavitonic 
fusion, 12:2894 (BA;US) 
Beta Ratio 
Finite beta in reversed field pinches, 12:2772 (J;US) 
Diffusion 
Magnetized Fokker—Planck equation with quasilinear diffusion 
for nonaxially symmetric velocity distribution functions, 
12:2775 (J;US) 
Functions 


Magnetized Fokker—Planck equation with quasilinear diffusion 
for nonaxially symmetric velocity distribution functions, 
12:2775 (J;US) 

Ton Plasma Waves 

R-F. plasma resonance of ions and neutrals leading to cavitonic 

fusion, 12:2894 (BA;US) 
Ton-Atom Collisions 

R.F. plasma resonance of ions and neutrals leading to cavitonic 

fusion, 12:2894 (BA;US) 
Kinetic 


Equations 
Magnetized Fokker—Planck equation with quasilinear diffusion 
for nonaxially symmetric velocity distribution functions, 
12:2775 (J;US) 


Finite beta in reversed field pinches, 12:2772 (J;US) 
COLLISIONLESS PLASMA 
Fluctuations 
Self-consistency constraints on turbulent magnetic transport 
and relaxation in a collisionless plasma, 12:2758 (J;US) 
Relaxation 
Self-consistency constraints on turbulent transport 
and relaxation in a collisionless plasma, 12:2758 (J;US) 
Turbulence 
Self-consistency constraints on turbulent magnetic transport 
and relaxation in a collisionless plasma, 12:2758 (J;US) 
COLLOIDS 
Light Scattering 
Quasielastic-scattering linewidths and relaxation times for 
surface and mass fractals, 12:866 (J;US) 
Structure Factors 
Quasielastic-scattering linewidths and relaxation times for 
surface and mass fractals, 12:866 (J;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLOR MODEL 
Colour quarks as a new level of undestanding the microcosm, 
12:2501 (R;SU;In Russian) 


Symmetries in composite models, 12:2266 (R;JP) 
COLORADO 


Surveys 
a of integrated data sets - four examples, 12:147 
J;GB 
Natural Gas Fields 
In situ stress and natural fracture distribution at depth in the 
Piceance Basin, Colorado: Implications to stimulation and 
production of low permeability gas reservoirs, 12:107 


(BA;US) 
Oil Shale Mining 
Results from some oil shale fragmentation experiments 
conducted at the Anvil Points Mine, Colorado, 12:114 
(BA;US) 
Public 


Vail Pass solar-heated rest area. Final report, 12:323 (R;US) 
COLUMBIA RIVER BASIN 
Salmon 
Study of wild spring chinook salmon in the John Day River 
system. Final report, 1985 (Oncorhynchus tshawytscha), 
12:284 (R;US) 
COLUMBIUM 
See NIOBIUM 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
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COMBUSTION 


See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
PULSE COMBUSTION 


Additives 
Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
Computer Codes 
Reply to Kansa’s remarks on the efficiency of ICE-like 
schemes for combustion problems, 12:1047 (J;US) 
Flames 
Mechanisms and reaction dynamics related to methane 
combustion: lean no-seeded flames. Final report, March 
1985-June 1986, 12:1045 (R;US) 
Mathematical Models 
Formulation of spray combustion models: resolution compared 
to droplet spacing, 12:1046 (J;US) 
Solution profiles for some simple combustion models, 12:1043 
(R;US) 
Numerical Solution 
Reply to Kansa’s remarks on the of ICE-like 
schemes for combustion problems, 12:1047 (J;US) 
Research Programs 
Environmental Research Program. FY 1985 annual report, 
12:1498 (R;US) 
COMBUSTION KINETICS 
Simulation 
Developing simplified models of combustion chemistry by 
simulation with detailed chemical kinetics models, 12:112 
(BA;US) 
COMBUSTION PRODUCTS 
Air Pollution 
Integrated air cancer project, source measurement, 12:1552 
(R;US) 
Air Pollution Abatement 
BACT/LAER (Best Available Control Technology/Lowest 
Achievable Emission Rate) Clearinghouse: a 
control-technology determinations. First supplement to 1985 
edition. Summary tables and Appendices A-G. Final report, 
12:1612 (R;US) 
Indoor Air Pollution 
Evaluation of low-emission wood stoves. Research report 
(Final), 12:1590 (R;US) 
Monitoring 
Formation and transport of flue gas of the natural gas driven 
plants, 12:1500 (R;FI;In Finnish) 
COMBUSTORS 
See also PULSE COMBUSTORS 


Evaluation of alternate combustor concepts for gas turbine 
applications. Final report, October 1984-September 1986, 
12:359 (R;US) 

Fabrication 

Evaluation of alternate combustor concepts for gas turbine 
applications. Final report, October 1984-September 1986, 
12:359 (R;US) 

Performance Testing 

Evaluation of alternate combustor concepts for gas turbine 
applications. Final report, October 1984-September 1986, 
12:359 (R;US) 

COMMERCE 
See TRADE 
COMMERCIAL BUILDINGS 

Energy use and performance monitoring of commercial-sector 

buildings. Final report, 12:678 (R;US) 
Consumption 


Energy use and performance monitoring 
buildings. Final report, 12:678 (R;US) 

Nonresidential Buildings Energy Consumption Survey: 
commercial buildings consumption and Sao, 1983, 
12:657 (R;US) 

Printing and Publishing Industry 

Health hazard evaluation report HETA 85-137-1648, 

Hirschfield Press, Denver, Colorado, 12:1562 (R;US) 


of commercial-sector 
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Coal Distribution, January-June 1986, 12:51 (R;US) 
COMMUNICATIONS 
Computer Networks 

Portable operating systems for network computers: distributed 
operating support for group communications. Final 
report, 12 April 1982-31 August 1985, 12:3211 (R;US) 

Industrial Plants 

Health hazard evaluation report HETA 85-538-1667, General 

Telephone Company, Sherman, Texas, 12:1538 (R;US) 
COMMUNITIES 
Hazardous Materials 

Community model for handling hazardous-material 
transportation emergencies. Executive summaries. Report for 
July 1981-December 1985, 12:597 (R;US) 

Manual for small towns and rural areas to develop a 
Hazardous Materials Emergency Plan; with an example 
application of the methodology in developing a generalized 
emergency plan for Riley County, Kansas. Final report on 
Phase 2 April 1983-December 1985, 12:605 (R;US) 

Risk assessment/vulnerability users manual for small 
communities and rural areas. (revised March 1986). Final 
report, 12:596 (R;US) 

Stochastic Processes 

Hierarchical approaches to the study of ecological process and 

pattern, 12:1778 (R;US) 
COMPACT TORUS 

Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 

See also FIELD-REVERSED THETA PINCH DEVICES 
Pulsed compact torus, 12:2972 (RA;SU;In Russian) 
Auxiliary Systems 

Facilities and auxiliary systems for a compact ignition machine, 

12:3044 (BA;US) 


Facilities and auxiliary systems for a compact ignition machine, 
12:3044 (BA;US) 
Magnet Coils 
Compact ignition device poloidal field system trade-studies 
using an equilibrium field expansion technique, 12:3067 
(BA;US) 
Poloidal Field Divertors 
Compact ignition device poloidal field system trade-studies 
using an equilibrium field expansion technique, 12:3067 
(BA;US) 
Superconducting Magnets 
Large coil test structural analysis, 12:3074 (BA;US) 
COMPLEX TERRAIN 
Air Pollution 
Basic program for eddy correlation in non-simple terrain. 
Technical memo, 12:1613 (R;US) 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPOSITE MATERIALS 
Adhesion 
Modeling of infiltration kinetics and interfacial bond strength 
in aluminum matrix-silicon carbide composites. Annual 
report, 1 May 1986-30 April 1986, 12:861 (R;US) 


Modeling of infiltration kinetics and interfacial bond strength 
in aluminum matrix-silicon carbide composites. Annual 
report, 1 May 1986-30 April 1986, 12:861 (R;US) 

Crack Propagation 

Micromechanisms of crack growth and fracture toughness in 
metal matrix composites. Technical report, 29 April 1985, 
12:860 (R;US) 

Fracture Properties 

Micromechanisms of crack growth and fracture toughness in 
metal matrix composites. Technical report, 29 April 1985, 
12:860 (R;US) 

Mechanical 
Whisker reinforced ceramic composites, 12:862 (R;US) 


COMPOUND NUCLEI 
Decay 

Compound-nucleus decay along the mass-asymmetry 
coordinate and the role of the Businaro-Gallone point, 
12:2434 (J;US) 

Gamma Cascades 

Average characteristics of two-quantum ‘y cascades in thermal 
neutron capture by the *Nd, 1’Er and !Yb nuclei, 
12:2440 (R;SU;In Russian) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER ARCHITECTURE 

Framework for formulation and analysis of parallel- 
computation structures. Final report, 1 February 1984-31 
January 1985, 12:3208 (R;US) 

TRAC (Texas Reconfigurable Array Computer): an 
environment for parallel computing. Final report, 1 February 
1984-31 January 1985, 12:3209 (R;US) 

Control 

Fault tolerance in parallel architectures. Final report, June 
1982-December 1985, 12:3212 (R;US) 

General-purpose reconfigurable architecture, 12:3215 (R;US) 

Reconfigurable cellular architecture, 12:3213 (R;US) 

COMPUTER CODES 

Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

See also A CODES 
D CODES 
I CODES 
S CODES 
W CODES 
A Codes 

ASPEN simulation of environmental control processes, Task 1, 

12:8 (R;US) 
Design 

Software interconnection technology to support specification 

of computational environments, 12:3225 (R;US) 
COMPUTER GRAPHICS 
D Codes 

Software package, DOCTORS, for dialogical analysis of one 
dimensional pulse height spectrum by a graphic display, 
12:3229 (R;JP;In Japanese) 

P Codes 

PLOT command: a suite of graphics postprocessors, 12:3221 

(R;US) 
X Codes 
RT-11 FORTRAN subroutines for X-Y plotting on Hewlett- 
Packard 7470A/7475A graphics plotters, 12:3241 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Computerized Simulation 
Large scale computer network modeling, 12:3247 (R;US) 
Distributed Data Processing 

Advanced teleprocessing s: Semi-annual technical 
report, 1 October 1984-30 September 1985, 12:3210 (R;US) 

Portable operating systems for network computers: distributed 
operating systems support for group communications. Final 
report, 12 April 1982-31 August 1985, 12:3211 (R;US) 

Installation 

Guide to sharing mal computer resources via local area 

networks. Revised, 12:3219 (R;US) 
Management 
Guide to sharing mal computer resources via local area 
networks. Revised, 12:3219 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTERIZED CONTROL SYSTEMS 
Manuals 

Service manual for the computer based temperature control 

system for the NC shop, 12:1055 (R;US) 








Remote Handling 
Fraunhofer-Institut fuer Produktionsanlagen und 
Konstruktionstechnik. Annual report 1983, 12:1062 (R;DE;In 
German) 
Temperature Control 
Service manual for the computer based temperature control 
system for the NC shop, 12:1055 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Performance 
Sky Harbor Photovoltaic Concentrator Project. Phase III. 
First forty-two months of operation. Final technical report, 
12:312 (R;US) 
CONCRETES 
Compression Strength 
Strength tests of concrete subjected to elevated-temperatures, 
12:882 (R;JP;In Japanese) 


Strength tests of concrete subjected to elevated-temperatures, 

12:882 (R;JP;In Japanese) 
Interactions 

Interaction of hot solid core debris with concrete, 12:557 
(R;US) 

VANESA: a mechanistic model of radionuclide release and 
aerosol generation during core debris interactions with 
concrete, 12:555 (R;US) 

Reaction Kinetics 
Experimental study of the sodium-concrete reaction, 12:517 
(RA;BR;In Portuguese) 

Reactor Components 
Concrete component aging and its significance relative to life 

extension of nuclear power plants, 12:395 (R;US) 

Reactor Materials 
Concrete component aging and its significance relative to life 

extension of nuclear power plants, 12:395 (R;US) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
CHOLANTHRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

Free Enthalpy 

Thermochemical and thermophysical properties of organic 
compounds found in fossil substances (Dihydroanthracene, 
tetrahydrophenanthrene, octahydroanthracene, 
tetrahydroanthracene ), 12:993 (R;US) 

Hydrogenation 

Thermochemical and thermophysical properties of organic 
compounds found in fossil substances (Dihydroanthracene, 
tetrahydrophenanthrene, octahydroanthracene, 
tetrahydroanthracene ), 12:993 (R;US) 

Specific Heat 
Thermochemical and thermophysical properties of organic 

compounds found in fossil substances (Dihydroanthracene, 
tetrahydrophenanthrene, octahydroanthracene, 
tetrahydroanthracene ), 12:993 (R;US) 

Vapor Pressure 
Thermochemical and thermophysical properties of organic 

compounds found in fossil substances (Dihydroanthracene, 
tetrahydrophenanthrene, octahydroanthracene, 
tetrahydroanthracene ), 12:993 (R;US) 

CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFERENCES 

See MEETINGS 
CONFORMAL INVARIANCE 

Conformal invariance on Calabi-Yau spaces, 12:2367 (R;US) 

CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
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CONSERVATION LAWS 


High symmetries and conservation laws, 12:2297 (RA;SU;In 
Russian) 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Remote Handling Equipment 
The advancement of remote systems technology: Past 
perspectives and future plans, 12:158 (BA;CA) 
Test Facilities 
Process monitoring concepts for safeguards and 
at an Oak Ridge National Laboratory test facility, 12:152 
(R;US) 
CONSTRUCTION 
Environmental Impacts 
Evaluation of constructed ponds as a means of replacing 
natural wetland habitat affected by highway projects in 
North Dakota - Phase 2. Final report, July 1981-March 1986, 
12:1726 (R;US) 
Control 


Nuclear powerplant functions: quality assurance, construction, 
12:452 (RA;US) 
CONSTRUCTION INDUSTRY 
Energy Conservation 
Preliminary recommendations for improving the construction 
and acceptance testing of energy-efficient facilities. Interim 
report, 12:649 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 


See also CASKS 
DEWARS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 


Hazardous Materials 
Health hazard evaluation report HETA 85-380-1651, 
Champion Dairypak, Morristown, New Jersey, 12:1588 
(R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 


calculations on direct heating of a containment 
atmosphere by airborne core debris, 12:556 (R;US) 
CONTAINMENT BUILDINGS 


ings of the third workshop on containment integrity, 
12:526 (R;US) 


of the third workshop on containment integrity, 
12:526 (R;US) 
CONTINUOUS MINERS 
Mine Haulage 
Auto-track bridge conveyer train for continuous-face haulage. 
Open File Report, 12:53 (R;US) 
CONTRACTORS 


of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
CONTROL ELEMENTS 
See also REGULATING RODS 
Boron Carbides 
Racein-1E critical experiments for control-rod method and 
data validation experimental and calculation results, 12:439 
(RA;US) 
CONTROL EQUIPMENT 
Aided Design 
Fraunhofer-Institut fuer Produktionsanlagen und 
Konstruktionstechnik. Annual report 1983, 12:1062 (R;DE;In 


German) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL RODS : 
See CONTROL ELEMENTS 
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CONTROL SYSTEMS 


For automated processes including feedback. 
See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Design 
PSR control system, 12:1319 (J;NL) 


Proton storage ring - the man/machine interface, 12:1320 


G;NL) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOKING 
See FOOD PROCESSING 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
Plants 
Summary of the wetland vegetation of Par Pond, 12:2006 
(R;US) 
Thermal Effiuents 
Water quality, phytoplankton and zooplankton of Par Pond 
and Pond B. Volume 2. Phytoplankton. Final report, 
January 1984-June 1985, 12:2009 (R;US) 
Thermal Pollution 
Water quality, phytoplankton and zooplankton of Par Pond 
and Pond B. Volume 1. Water quality. Final report, January 
1984-June 1985, 12:2008 (R;US) 
Water Quality 
Water quality, phytoplankton and zooplankton of Par Pond 
and Pond B. Volume 1. Water quality. Final report, January 
1984-June 1985, 12:2008 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 


See also CLOSED-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 


Dehumidifiers 
Use of dehumidifiers in desiccant cooling and dehumidification 
systems, 12:1119 (J;US) 
Desiccants 
Use of dehumidifiers in desiccant cooling and dehumidification 
systems, 12:1119 (J;US) 


Cryogenic system of the MIT-DOE superconducting 
generator, 12:382 (BA;US) 

Cryogenic systems for the Mirror Fusion Test Facility, 12:3040 
(BA;US) 

Liquid helium dump concept for a large scale 
Magnetic Energy Storage plant, 12:577 (BA;US) 

Recent operating experience with the Fermilab central helium 
liquefier, 12:1305 (BA;US) 

The SSC cryogenic system, 12:1324 (BA;US) 

Fabrication 


Cryogenic systems for the Mirror Fusion Test Facility, 12:3040 
(BA;US) 
Heat Transfer 
The SSC cryogenic system, 12:1324 (BA;US) 


Hydraulics 
The SSC cryogenic system, 12:1324 (BA;US) 
Performance 


Cryogenic systems for the Mirror Fusion Test Facility, 12:3040 
(BA;US) 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
Recent operating experience with the Fermilab central helium 
liquefier, 12:1305 (BA;US) 
Performance Testing 
Operational tests of the BNL 24.8 kW, 3.8°K helium 
refrigerator, 12:1304 (BA;US) 
Test results of the vapor-cooled leads for the IFSMTF, 
12:3034 (BA;US) 
System Failure Analysis 
Recent operating experience with the Fermilab central helium 
liquefier, 12:1305 (BA;US) 
Thermal Efficiency 
Operational tests of the BNL 24.8 kW, 3.8°K helium 
refrigerator, 12:1304 (BA;US) 


COOLING TOWERS 
Materials Testing 
Cooling tower vy d sampling and analyses: A case study, 
12:700 (B;US, 
COORDINATED RESEARCH PROGRAMS 
Research based on a common plan but carried out in various 
locations. To be used in coordination with institutions or 
countries involved. 
See also CONSOLIDATED FUEL REPROCESSING PROGRAM 
Regional Cooperation 
Thirteenth meeting of representatives of RCA Member States. 
Summary report, 12:3204 (R;XA) 
COPPER 
Absorption Spectra 
New high-energy approximation for x-ray-absorption near-edge 
structure, 12:808 (J;US) 


Adhesion of PVD intermediate layers in solid state bonding 
applications. Final report, 12:780 (R;US) 
Carbon 12 Reactions 
Spectra of p,d,t emitted at 160 deg in a reaction with the C 
nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
Charged-Particle Transport 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Corrosion 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Dislocations 
Transition to drag-controlled deformation in copper at high 
strain rates, 12:826 (J;GB) 
Ductility 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 


Concentration 
Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 
Electric Conductivity 
Dc transport in metals, 12:2579 (J;US) 
Erosion 


Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) ~ 


Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Foils 
Parameter studies on flat copper and aluminum bridgefoils, 
12:1143 (R;US) 
Geologic Deposits 
Significance of remote sensing in explanation of the origin of 
the Bor copper deposit - Yugoslavia, 12:2072 (RA;US) 
Shock 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Melting 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Photon Transport . 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Positrons 
Study of solids by use of nonthermalized positrons, 12:801 
(J;US) 


Synthesis of techniques to study the influence of copper 
precipitation on the mechanical properties of a copper- 
bearing HSLA steel, 12:830 (BA;US) 

Proton Transport 

Geometrical effect on the measurement of stopping power, 
12:2537 (RA;JP) 

Strain Rate 

Transition to drag-controlled deformation in copper at high 
strain rates, 12:826 (J;GB) 

Stresses 

Evaluation of a compliant interface for heat conduction, 

12:3058 (BA;US) 














COPPER 
Temperature Effects 


Temperature Effects 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Texture 
Inference of crystallite orientation distribution function from 
the velocity of ultrasonic plate modes, 12:1126 (R;US) 
Thermal Conductivity 
Evaluation of a compliant interface for heat conduction, 
12:3058 (BA;US) 
Toxicity 
Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 
Wires 
Parameter studies on flat copper and aluminum bridgefoils, 
12:1143 (R;US) 
X-Ray Spectra 
New high-energy approximation for x-ray-absorption near-edge 
structure, 12:808 (J;US) 
COPPER 59 
Nuclear Deformation 
Evidence for large angular momentum induced deformations 
of Cu, 12:2435 (J;NL) 
COPPER 63 
Giant Resonance 
Giant dipole resonances in excited nuclei, 12:2428 (R;US) 
COPPER 63 TARGET 
Radioactivity 
Induced radioactivity of thick copper target under 
bombardment with 3.65 GeV protons, 12:2431 (R;SU; In 
Russian) 
COPPER 64 
Biological Localization 
Radiation dose estimates for copper-64 citrate in man, 12:1911 
(R;US) 
Dosimetry 
Radiation dose estimates for copper-64 citrate in man, 12:1911 
(R;US) 
Isotope Production 
Studies of the chemical consequences of the (n,y) reaction in 
the copper N-benzoylphenylhydroxylamine, 12:1030 
(RA;BR;In Portuguese) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Crack Propagation 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
Mechanical Properties 
Synthesis of techniques to study the influence of copper 
precipitation on the mechanical properties of a copper- 
. bearing HSLA steel, 12:830 (BA;US) 
Physical Radiation Effects 
Material options for a commercial fusion reactor first wall, 
12:3054 (BA;US) 
Pitting Corrosion 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
_ Stress Corrosion 
Predicting initiation of crack growth under stress corrosion 
cracking conditions, 12:824 (BA;US) 
COPPER BASE ALLOYS 
See also BRASS 


BRONZE 
HEUSLER ALLOYS 


Corrosion Resistance 


Effect of tempering on corrosion resistance of c cast aluminium - 


bronzes, 12:758 (R;NO) 

COPPER BROMIDES 
Solitons 
Soliton dynamics on an easy-plane ferromagnetic chain, 12:858 

(J;GB) 

COPPER COMPOUNDS 
See also COPPER SELENIDES 
COPPER SILICIDES 
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Radiosensitivity Effects 
Inactivation of T-even and T-odd coliphages induced by 
superoxide or vitamin C and sensitized by copper, 12:2005 - 
(BA;NL) 
Sensitization of the toxicity of superoxide and vitamin C by 
copper and iron: a site specific mechanism, 12:2004 (BA;NL) 
Sulfidation 
Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 


Form Factors _ 
Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
G;US) 


Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
G;US) 

Neutron Diffraction 

Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
(J;US) 

CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Interactions 
VANESA: a mechanistic model of radionuclide release and 





aerosol tion during core debris interactions with 
concrete, 12:555 (R;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORONA DISCHARGES 
Chemical Reaction Kinetics 


Air corona discharge chemical kinetics, 12:1013 (BA;US) 
CORONA (SOLAR) 
See SOLAR CORONA 
COSMIC MUONS 
Prior to July, 1975 information was indexed to MUONS. 
Interactions 


Model for the underground muons associated with Cygnus X- 
3, 12:2126 (J;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Interactions 
Interactions of ultrahigh-energy neutrinos, 12:2294 (J;US) 
Neutrino Detection 
Dumnd or Shalon, 12:2248 (RA;SU;In Russian) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION - 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC MUONS 
COSMIC NEUTRINOS 
Acceleration : 
Orbit-averaged Darwin quasi-neutral hybrid code, 12:2119 
(J;US) 
Energy Spectra 
Implications of the ultrahigh-energy cosmic-ray 
observed by the Fly’s Eye detector, 12:2125 (J;US) 
Interplanetary Space 
On a recurrence modulation of galactic cosmic rays by 
interplanetary shock waves of solar origin, 12:2105 
(RA;SU;In Russian) 
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Monitoring 
Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 
Shock Waves ~ 
On s recerreace modulation of gulactio comic rays by 
terplanetary shock waves of solar origin, 12:2105 
(RA;SU.In Russian) 
COSMIC RADIO SOURCES 
See also SUPERNOVA REMNANTS 


tal and theoretical physics. Vol. 3. Collection, 
12:2106 (R;SU;In Russian) 
Radiation 


Minimum-phase distribution of cosmic source brightness, 
12:2104 (RA;SU;In Russian) 
Radiowave Radiation 
Minimum-phase distribution of cosmic source brightness, 
12:2104 (RA;SU;In Russian) 
COSMIC RAY DETECTION 
Implications of the ultrahigh-energy cosmic-ray spectrum 
observed by the Fly’s Eye detector, 12:2125 : US) 
COSMIC X-RAY SOURCES 
Cosmic Muons 
Model for the underground muons associated with Cygnus X- 
3, 12:2126 (J;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Background Radiation 
Large-scale anisotropy of the cosmic background radiation in 
Friedmann universes, 12:2121 (J;US) 
COSMOLOGY 


ry 
Proposal on entropy in quantum cosmology, 12:2102 (R;XA) 
COSMOS 
See UNIVERSE 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVERINGS 
Leak Testing 
Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 
Mechanical Tests 
Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 
Permeability 
Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CP INVARIANCE 


Currents 
Low bound on absolute value of epsilon’/epsilon, 12:2303 
G;NL) 
Bag Model 
Low bound on absolute value of epsilon’/epsilon, 12:2303 
G;NL) 
Kobayashi-Maskawa Matrix 
Low bound on absolute value of epsilon’/epsilon, 12:2303 
G;NL) 
CRACKS 


Method and a device to determine the crack depth of surface 
cracks, 12:1132 (TG;GB) 
Dislocations 
Image force modified dislocation distribution in a cracked 
finite width material, 12:741 (R;XA) 


CROWN ETHERS 
Remote Sensing 


Dynamic moire interferometry studies of stress wave/crack tip 
diffraction events in 4340 steels, 12:1122 (R;US) 
Mathematical Models 
Dislocation free zone model of fracture under reverse loading, 
12:732 (R;US) 
Methods 
Method and a device to determine the crack depth of surface 
cracks, 12:1132 (TG;GB) 
CRATERING EXPLOSIONS 
Field Tests 
Atlas cratering tests, 12:1419 (R;US) 


See STREAMS: 
CREOSOTE | 
Structural Chemical Analysis 
Comparative chemical analysis of commercial creosotes and 
solvent refined coal-II materials by high resolution gas 
chromatography, 12:33 (J;DE) 
‘Toxicity 
Comparative chemical analysis of commercial creosotes and 
solvent refined coal-II materials by high resolution gas 
chromatography, 12:33 (J;DE) 
CRESOLS 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 


Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRITICALITY 
Benchmarks 
Benchmark test of JEF-1 evaluation by calculating fast 
criticalities, 12:459 (R;CH) 
Numerical Solution 
Computational methods for criticality safety analysis within the 
scale system, 12:2533 (R;US) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROPS 
Inventories 
Development of a satellite-aided crop acreage estimation and 
mapping system for the state of California, 12:1718 (RA;US) 
Effective estimation of agricultural crop hectarage in 
developing countries, 12:1674 (RA;US) 


National Crop Loss Assessment Network (NCLAN) 1984 
annual report, 12:1624 (R;US) 
Remote Sensing 
Agricultural statistics and remote sensing: French research and 
studies with Landsat MSS and SPOT simulations, 12:1660 
(RA;US) 
Development of a satellite-aided crop acreage estimation and 
mapping system for the state of California, 12:1718 (RA;US) 
Effective estimation of agricultural crop hectarage in 
developing countries, 12:1674 (RA;US) 
Evaluation of ground-based hot-spot reflectance measurements 
for biomass determination of agricultural crops, 12:1702 
(RA;US) 
Experimental study of the potential of spot imagery for crop 
identification and monitoring, 12:1690 (RA;US) 
New method of incorporating meteorological satellite data into 
global crop monitoring, 12:1697 (RA;US) 
Remote sensing and crop production forecasting in Italy - 
results and future programs, 12:1662 (RA;US) 
Role of Landsat data in improving US crop statistics, 12:1659 
(RA;US) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 








CRUDE OIL 
Solenoids 


CRUDE OIL 
See PETROLEUM 
CRYOCABLES 
See CRYOGENIC CABLES 
CRYOGENIC BUBBLE CHAMBERS 
Solenoids 
Test results and design details of the Tohoku Bubble Chamber 
magnet, 12:1387 (BA;US) 
CRYOGENIC CABLES 
Cooling 
Test results of the vapor-cooled leads for the IFSMTF, 
12:3034 (BA;US) 
Performance Testing 
Test results of the vapor-cooled leads for the IFSMTF, 
12:3034 (BA;US) 
CRYOGENIC FLUIDS 
Blowers 
Submersible fans and pumps for cryogenic fluids, 12:1307 
(BA;US) 
Centrifugal Pumps 
A generic pump/compressor design for circulation of 
cryogenic fluids, 12:1076 (BA;US) 
Submersible fans and pumps for cryogenic fluids, 12:1307 
(BA;US) 
Gas Compressors 
A generic pump/compressor design for circulation of 
cryogenic fluids, 12:1076 (BA;US) 
CRYOGENICS 
Meetings 
Superconducting magnets and cryogenics: proceedings, 12:1222 
(R;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS 
Control Systems 
High accuracy cryogenic temperature measuring system, 
12:3104 (BA;US) 


Design and performance of a liquid helium cryopump 
operating in the viscous flow regime, 12:3039 (BA;US) 
Performance 
Design and performance of a liquid helium cryopump 
operating in the viscous flow regime, 12:3039 (BA;US) 
Temperature Measurement 
High accuracy cryogenic temperature measuring system, 
12:3104 (BA;US) 
CRYOSTATS 
Deformation 
Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 


Cryostat for the ssc superferric magnet option, 12:1328 
(BA;US) 
The cryostat for the SSC 6 T magnet option, 12:1325 (BA;US) 
Heat Losses 
Heat leak measurement facility, 12:1330 (BA;US) 
Leak Testing 
Heat leak measurement facility, 12:1330 (BA;US) 
Operation 
Sample-rotation mechanism for an ultralow-tem erature 
cryostat, 12:1067 (J;US) 
Performance 
Cryostat for the ssc superferric magnet option, 12:1328 
(BA;US) 
Sample Holders 
Sample-rotation mechanism for an ultralow-temperature 
cryostat, 12:1067 (J;US) 
Temperature Effects 
Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 
CRYSTAL DEFECTS 
See also POINT DEFECTS 
Enthalpy 
Application of the size-effect correction to quenched-in 
resistivity measurements, 12:834 (J;GB) 
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CRYSTAL GROWTH 
Order-Disorder Model 
Influence of the growth process on some laws deduced from 
percolation theory, 12:2594 (R;XA) 
CRYSTAL LATTICES 
See also HEXAGONAL LATTICES 
TETRAGONAL LATTICES 
Crystal Models 
Dependence of lattice constants and bulk moduli on 
pseudopotential properties, 12:825 (J;NL) 
Interaction Range 
Dependence of lattice constants and bulk moduli on 
lopotential properties, 12:825 (J;NL) 
CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CTX SPHEROMAK 
Kink Instability 
Observations of possible internal MHD kink modes in the CTX 
spheromak, 12:2917 (BA;US) 
Plasma Confinement 
Helicity conservation and energy confinement in CTX 
i 12:2743 (R;US) 
Plasma Diagnostics 
Observations of possible internal MHD kink modes in the CTX 
spheromak, 12:2917 (BA;US) 
Plasma Waves 
Observations of possible internal MHD kink modes in the CTX 
spheromak, 12:2917 (BA;US) 
Tilting Instability 
Observations of possible internal MHD kink modes in the CTX 
spheromak, 12:2917 (BA;US) 
CULM 
Materials Recovery 
Coal recovery from mine wastes of the historic longwall 
mining district of north-central illinois. Illinois mineral notes, 
12:43 (R;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
CURIUM 244 
Concentration 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
CURRENT-DRIVE HEATING 
CTR plasma engineering studies. Annual progress report, 1 
December 1985-30 November 1986, 12:2717 (R;US) 
Alpha Particles 
Alpha-driven currents in tokamak reactors, 12:2840 (BA;US) 
Cost Benefit Analysis 
A comparison of tokamak burn cycle options, 12:2818 (BA;US) 


Neoclassical effects on RF current drive in tokamaks, 12:2787 
GAT) 
Power Supplies 
Oscillatory nonhmic current drive for maintaining a plasma 
current, 12:2759 (P;US) 
RF Systems 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 
Ww 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 
CURRENTS (BEAM) 
See BEAM CURRENTS 
CURRENTS (WATER) 
See WATER CURRENTS 
CURVES 
See DIAGRAMS 
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CUTTING 
Hazardous Materials 
Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 
CYANOBACTERIA 
Recombinant DNA 
Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Final report, May 1, 1983-April 30, 1986, 
12:1880 (R;US) 
CYCLOALKANES 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 


Thermodynamic Properties 
Unusual pKs and bonds paths of 1,3-dilithiocyclobutane, 
12:1003 (J;US) 
CYCLONE SEPARATORS 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 
Fluid Mechanics 
Three-dimensional structure of flow in coal-cleaning cyclones. 
Technical progress report No. 4, June 1-August 31, 1986, 
12:60 (R;US) 
Performance 
Procedures manual for the recommended ARB (Air Resources 
Board) sized chemical sample method (cascade cyclones), 
12:1511 (R;US) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Ton Sources 
Multicharged ion production in laser plasma and their 
acceleration in a cyclotron, 12:1169 (RA;SU;In Russian) 
Isotope Production 
Symposium on nuclear particle accelerators in medicine: 
abstracts, 12:262 (R;ZA) 
Laser-Produced Plasma 
Multicharged ion production in laser plasma and their 
acceleration in a cyclotron, 12:1169 (RA;SU;In Russian) 
Multicharged Ions 
Multicharged ion production in laser plasma and their 
acceleration in a cyclotron, 12:1169 (RA;SU;In Russian) 
CYTOCHROMES 
Fractionation 
Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Final report, May 1, 1983-April 30, 1986, 
12:1880 (R;US) 


D CODES 
Program for solving the 3-dimensional LaPlace equation via 
the boundary element method (D3LAPL), 12:3240 (R;US) 
DAIRY INDUSTRY 
Containers 
Health hazard evaluation report HETA 85-380-1651, 
Champion Dairypak, Morristown, New Jersey, 12:1588 
(R;US) 
DAMS 
Construction 
Roller-compacted concrete for dams, 12:282 (R;US) 
Environmental Effects 


Study of wild spring chinook salmon in the John Day River 
system. Final report, 1985, 12:284 (R;US) 
DARRIEUS ROTORS 


Structural design considerations of the Sandia 34-meter vertical 
axis wind turbine, 12:351 (BA;US) 
Field Tests 
Structural design considerations of the Sandia 34-meter vertical 
axis wind turbine, 12:351 (BA;US) 
DATA 
Statistical Models 
Modeling input processes, 12:3248 (R;US) 





DATA STORAGE DEVICES 
Quality Control 


DATA ACQUISITION SYSTEMS 
Evaluations 
Comparison of Landsat-MSS, HCMM and NOAA-AVHRR 
features for identifying dominant vegetation patterns in 
Mediterranean areas, 12:1689 (RA;US) 
Information theoretic comparisons of original and transformed 
data from Landsat MSS and TM, 12:1481 (RA;US) 


Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques, 12:1377 (J;NL) 

Cryogenic system of the MIT-DOE superconducting 
generator, 12:382 (BA;US) 

Detection and location of buried objects with FM-CW bistatic 
radar system, 12:2058 (RA;US) 

Future satellite earth observation ground systems, 12:1665 
(RA;US) 

Electronic Circuits 
CAMAC modules. Issue 1, 12:1354 (R;SU;In Russian) 
Evaluation 
of Indian satellite Bhaskara TV-data to identify land 
features, 12:1686 (RA;US) 

Evaluation of Landsat Thematic Mapper data for shallow 
water bathymetry, 12:2087 (RA;US) 

LEAP: Landsat Emergency Access and Products, an 

i use of Landsat data for damage assessment, 
12:1477 (RA;US) 

Report on an orbital mapping system, 12:1455 (RA;US) 

Techniques for multisensor image analysis, 12:1653 (RA;US) 
Feasibility Studies 

Tropical Earth Resources Satellite (TERS), 12:1472 (RA;US) 
Global Aspects 

GEMS and GRID: closing the data loop, 12:1467 (RA;US) 
Image Processing 

AIMS: a system for automatic image matching, 12:1699 
(RA;US) 


Future satellite earth observation ground systems, 12:1665 
(RA;US) 
Optimization 
Aspects of automation in a system for remote sensing data 
analysis by feature combination, 12:1478 (RA;US) 
Rectification of Landsat-4 Thematic Mapper images without 
correction data , 12:1715 (RA;US) 
Spectral haze diagnostic feature for normalizing Landsat 
Thematic Mapper data, 12:1475 (RA;US) 
Time Resolution 
Acoustic emission instrumentation for a superconducting 
dipole, 12:1302 (BA;US) 
Uses 
Applications of Landsat MSS and TM data for agricultural 
development planning in Morocco and the Southern Sudan, 
12:1694 (RA;US) 
Potential applications for SPOT data in the Paris region from 
the results of 1981 and 1983 simulation studies, 12:1756 
(RA;US) 
DATA ANALYSIS 
Discrepancies in accidental-coincidence corrections, 12:2707 
(J;US) 
DATA BASE MANAGEMENT 
Data quality: a strategic perspective, 12:3265 (R;US) 


Scientific and technical factual databases for energy research 
and development. Characteristics and status for physics, 
chemistry, and materials, 12:3266 (R;US) 

DATA PROCESSING 
Manipulation of unit facts. 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 
Quality Control 
Data quality: a strategic perspective, 12:3265 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 











DATA-FLOW PROCESSING 
Programming Languages 


DATA-FLOW PROCESSING 


Languages 
SISAL: streams and iteration in a single assignment language. 
Language reference manual, Version 1.2. Revision 1, 12:3238 
(R;US) 
DATING 
See AGE ESTIMATION 
DAYLIGHTING 
Field Tests 
Field measurements of light shelf performance in a major 
Office installation, 12:666 (R;US) 
Performance Testing 
Field evaluation of daylighting system performance, 12:662 
(R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
D 
See ION EXCHANGE MATERIALS 
DECANE 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
Vapor Pressure 
Thermochemical and thermophysical properties of organic 
compounds found in fossil substances, 12:993 (R;US) 
DECAY 
For nuclear or particle decay only. 
Cluster Model 
Microscopic description of nuclear decay with emission of 
heavy particles, 12:2513 (R;SU;In Russian) 
Maximum-Likelihood Fit 
Boundaries of applicability of maximum likelihood fit 
estimation of radioactive decay constants in backgroundless 
measurements, 12:2489 (RA;SU;In Russian) 
Probability 
Boundaries of applicability of maximum likelihood fit 
estimation of radioactive decay constants in backgroundless 
measurements, 12:2489 (RA;SU;In Russian) 
Spectroscopic Factors 
Microscopic description of nuclear decay with emission of 
heavy particles, 12:2513 (R;SU;In Russian) 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 
Specifications 
Development of criteria for release of Idaho National 
Engineering Laboratory sites following decontamination and 
decommissioning, 12:198 (R;US) 
DECONTAMINATION 
D Codes 
Restoration of a radiologically contaminated site: 
SAGEBRUSH IV, 12:1753 (R;US) 
Specifications 
Development of criteria for release of Idaho National 
Engineering Laboratory sites following decontamination and 
decommissioning, 12:198 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Description of relativistic nuclear motion in deep inelastic 
heavy ion collisions, 12:2438 (R;SU;In Russian) 
Nuclear Reaction Yield 
Nuclear structure effects on multinucleon-transfer reaction 
cross sections, 12:2514 (R;SU;In Russian) 
DEFORMED NUCLEI 
SP Groups 
Sp(2,R) group in the theory of deformed nuclei and scattering 
theory, 12:2496 (RA;SU;In Russian) 
DEGRADATION (NUCLEAR) 
See DECAY 
DEHUMIDIFIERS 
Performance 
Use of dehumidifiers in desiccant cooling and dehumidification 
systems, 12:1119 (J;US) 
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DELAY CIRCUITS 
Pulse Techniques 
RAM.-based delay and detection modules for nanosecond 
pulses, 12:1339 (R;SU;In Russian) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (BARION) 
See N*RESONANCES 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DELTA-966 RESONANCES 
Quark Model 
On the two-photon width of the delta(980), 12:2264 (R;XA) 
Radiative Decay 
On the two-photon width of the delta(980), 12:2264 (R;XA) 
DENELCOR COMPUTERS 
Parallel Processing 
Parallel S/sub n/ iteration schemes, 12:3261 (BA;US) 
DENTISTRY 
Hazardous Materials 

Health hazard evaluation report HETA 86-157-1678, Stag 
Dental Clinic, Boulder, Colorado (Nitrous oxide exposure), 
12:1560 (R;US) 

Health-hazard evaluation report HETA 85-408-1666, Doctors 
Hiatt, Metcalfe, and Schaad, Denver, Colorado (Nitrous 
oxide), 12:1537 (R;US) 

DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 


Neutronic design studies for an unattended, low power reactor, 
12:548 (RA;US) 
DESIGN BASIS ACCIDENTS 
Radiation Doses 
CARNSORE: Hypothetical reactor accident study, 12:563 
(R;DK) 


Angular distributions of sputtered particles. Technical report, 
12:2140 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFOVIBRIO 
Biological Pathways 
Hydrogen cycling in Desulfovibrio: a new mechanism for 
energy coupling in anaerobic microorganisms, 12:1945 
(BA;US) 
Hydrogen Transfer 
Hydrogen cycling in Desulfovibrio: a new mechanism for 
energy coupling in anaerobic microorganisms, 12:1945 
(BA;US) 


Physiological diversity of the sulfate-reducing bacteria, 12:1946 
(BA;US) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Velocity 
Atlas cratering tests, 12:1419 (R;US) 
DEUTERIUM 


Delocalized quantum nature of hydrogen adsorbed on the 
Rh(111) crystal surface, 12:798 (J;US) 
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Energy-Loss Spectroscopy 
Delocalized quantum nature of hy: 
Rh(111) crystal surface, 12:798 (J;US) 
Ton Sources 
A modern neutral beam injector for 475-keV MARS sloshing 
ions, 12:3169 (BA;US) 
Ton-Atom Collisions 
Energy-gain spectroscopy of electron-capture collisions 
between low-energy Ar and Ne projectiles and atomic and 
molecular deuterium targets, 12:2186 (J;US) 
Ton-Molecule Collisions 
Energy-gain spectroscopy of electron-capture collisions 
between low-energy Ar and Ne projeciiies and atomic and 
molecular deuterium targets, 12:2186 (J;US) 
Isotope Effects 
Catalytic and surface science studies of clean and modified 
rhodium, molybdenum and palladium crystal surfaces: 
hydrogenation of carbon monoxide and the 
cyclotrimerization of acetylene to form benzene, 12:972 
(R;US) 
Kinetics of fast reactions of excited species. Final report, 
12:1016 (R;US) 
Neutral Beam Sources 
A modern neutral beam injector for 475-keV MARS sloshing 
ions, 12:3169 (BA;US) 
Nuclear Potential 
Second order optical potential for 7d system at the threshold, 
12:2166 (R;SU) 
Pionic Atoms 
Second order optical potential for 7d system at the threshold, 
12:2166 (R;SU) 


adsorbed on the 


Design and performance of a liquid helium cryopump 
operating in the viscous flow regime, 12:3039 (BA;US) 
DEUTERIUM COMPOUNDS 
Excited States 
Collisional quenching of excited vinylidene (*Bz) radicals, 
12:997 (J;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM IONS 
Ton Sources 
Oxide cathode lifetime improvements at RTNS-II, 12:1277 
(R;US) 


On the effective range expansion for the doublet nd-scattering, 
12:2399 (R;SU;In Russian) 
Pion Minus Reactions 
Second order optical potential for wd system at the threshold, 
12:2166 (R;SU) 
Pion Reactions 
On some problems of pion-nucleon interaction physics, 12:2402 
(R;SU;In Russian) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON BEAMS 
Beam Currents 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Diagnostic Techniques 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 


Spectra 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
DEUTERON REACTIONS 
Elastic Scattering 
Glauber optical limit approximation for polarized d-nucleus 
elastic scattering at intermediate energies, 12:2424 (R;FR) 
Heavy Ion Fusion Reactions 
Variational calculation of the muon—-alpha-particle sticking 
probabilities in the muon-catalyzed fusion dtu—>p *He+n, 
12:2214 (J;US) 


DEWARS 
Coverings 


Polarized Beams 


Glauber optical limit approximation for polarized d-nucleus 
elastic scattering at intermediate energies, 12:2424 (R:FR) 
Factors 


Alpha-spectroscopic factors from (d,*Li) and (*He,’Be) 
reactions on *C, *Mg, “Ca and ®*Ni, 12:2409 (R;XA) 


Characteristics of the ings in the d(CsHs) 
interactions at psub(d)=1.0 and 1.7 GeV/s per nucleon, 
12:2542 (R;SU;In Russian) 

DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Particle Production 

Spectra of p,d,t emitted at 160 deg in a reaction with the %C 

nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
Particle Radii 
Effective radii of light composites produced in relativistic 
heavy ion collisions, 12:2504 (R;SU) 
DEVELOPING COUNTRIES 
See also ARGENTINA 
BRAZIL 


CHILE 
HUNGARY 
INDIA 
JAMAICA 
MOROCCO 
NIGERIA 
PERU 
SUDAN 


VENEZUELA 
YUGOSLAVIA 


Energy. A.L.D. policy paper, 12:628 (R;US) 
Energy Supplies 


Energy. A.D. policy paper, 12:628 (R:US) 
Forestry 
Fuelwood, agro-forestry, and natural resource management: 
the development significance of land tenure and other 
resource management/utilization systems, 12:610 (R;US) 
Report of Workshop on Forestry Program Evaluation held at 
Lome, Togo (Aafrica), May 7-11, 1984, 12:611 (R;US) 
Remote Sensing 


Agricultural 
(RA;US) 

Effective estimation of agricultural crop hectarage in 
developing countries, 12:1674 (RA;US) 

Needs of developing countries in the application of satellite 


statistics in developing countries, 12:1663 


for an institutional impact process, 12:1461 (RA;US) 
Remote sensing and the development process, 12:1460 
(RA;US) 
Renewable Energy Sources 
Data collection handbook for energy systems installed in 
developing countries, 12:639 (R;US) 
Resource Management : 
Fuelwood, agro-forestry, and natural resource management: 
the development significance of land tenure and other 
resource management/utilization systems, 12:610 (R;US) 
Wood Fuels 
Report of Workshop on Forestry Evaluation held at 
Lome, Togo (Aafrica), May 7-11, 1984, 12:611 (R;US) 
DEVONIAN SHALES 
See BLACK SHALES 
DEWAR FLASKS 
See DEWARS 
DEWARS 


Test results of the vapor-cooled leads for the IFSMTF, 
12:3034 (BA;US) 


Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 











DEWARS 
Performance Testing 


Performance Testing 
Test results of the vapor-cooled leads for the IFSMTF, 
12:3034 (BA;US) 
DEWATERING 
See WATER REMOVAL 
DEWATERING EQUIPMENT 
Design 
Development and testing of a novel mechanical device for 
dewatering peat. Final report, September 22, 1983-December 
31, 1985, 12:59 (R;US) 
DIAGRAMS 
For significant diagrams, charts, graphs, and drawings only. 
Image Processing 
Perry plus: a practical approach to preparing visuals, 12:3184 
(R;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
1,4-DIAZINES 
See PYRAZINES 
DIBARYON RESONANCES 
Protons 
About the nature of narrow structures in effective masses of 
two protons, 12:2249 (R;SU;In Russian) 
DIELECTRIC MATERIALS 
Kapitza Resistance 
High-specific-heat dielectrics and kapitza resistance at 
dielectric boundaries. Annual report, 1 August 1983-30 
September 1985, 12:839 (R;US) 


ic Properties 
High-specific-heat dielectrics and kapitza resistance at 
dielectric boundaries. Annual report, 1 August 1983-30 
September 1985, 12:839 (R;US) 
DIELECTRIC TRACK DETECTORS 
CR-39 neutron track detectors: combination TLD/track etch 
dosimeters, 12:1366 (R;US) 
Solid State Track Recorder neutron dosimetry in a simulated 
basalt geological waste repository, 12:200 (R;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Use of diesel equipment in underground coal mines: Work 
Group reports from workshop held at Morgantown, West 
Virginia on September 19-23, 1977, 12:63 (R;US) 


State-of-the-art assessment on the development and engineering 

analysis of hybrid wind/diesel systems, 12:357 (BA;US) 
Exhaust Gases 

Study of the effects of fuel composition, and injection and 
combustion system type and adjustment on Ames bioassay, 
nitroaromatics, and PNA emissions from light-duty diesels. 
Final report, 12:711 (R;US) 

Tandem mass spectrometry (MS/MS) and fourier transform 
mass spectrometry (FTMS) for analysis of substituted 
polycyclic aromatic compounds. Annual report, 12:713 
(R;US) 

Exhaust Systems 

Behavior and control of pollutants from diesel engines: 

particulate matters of diesel emissions, 12:712 (R;US) 
Fuel Substitution 

Proceedings of the third annual heat engines contractors 

meeting, 12:716 (R;US) 
Fuels 

Blending of alcohols with diesel fuels, 12:278 (R;US) 

Proceedings of the third annual heat engines contractors 
meeting, 12:716 (R;US) 

Hybrid Systems 

State-of-the-art assessment on the development and engineering 

analysis of hybrid wind/diesel systems, 12:357 (BA;US) 
Performance Testing 

State-of-the-art assessment on the development and engineering 

analysis of hybrid wind/diesel systems, 12:357 (BA;US) 
DIESEL FUELS 


Blending of alcohols with diesel fuels, 12:278 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
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DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
Mathematical Operators 
Note on Gegenbauer’s differential operators and their 
applications to linear differential equations, 12:2595 (R;XA) 
Problem of Tchebichef polynomials of the first kind and 
regular differential operators, 12:2599 (R;XA) 
Tchebichef polynomials of the second kind and singular 
differential operators, 12:2597 (R;XA) 
Numerical Solution 
Comparison of noisy, discrete-time linear and discontinuous 
control of a linear plant, 12:3244 (R;US) 


Stability of the delay-differential difference equations, 12:2616 
(R;XA) 


Trajectories 
Existence of trajectories joining critical points, 12:2588 (R;XA) 

DIFFRACTION (ELECTRON) 

See ELECTRON DIFFRACTION 
DIFFRACTION GRATINGS 

See GRATINGS 
DIFFRACTION (X-RAY) 

See X-RAY DIFFRACTION 
DIFFUSION 


A Monte Carlo method for scalar reaction diffusion equations, 
12:3253 (J;US) 
DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Evaluation 
Development of digital image processing in a developing 
country - a case study from Papua, New Guinea, 12:1672 
(RA;US) 
DIMERS 
Neutral-Particle Transport 
Self-trapping on a dimer: Time-dependent solutions of a 
discrete nonlinear Schroedinger equation, 12:2686 (J;US) 
Solitons 
Energy transfer, self-trapping, and solitons on a nonlinear 
dimer, 12:2565 (R;US) 
DIMETHYL KETONE 
See ACETONE 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIPHENYLCARBINOL 
See BENZHYDROL 
DIPHENYLMETHANOL 
See BENZHYDROL 
DIRAC EQUATION 
Analytical Solution 
On some exact solutions of many-dimensional nonlinear 
D’Alambert Liouville, Dirac equations and eikonal 
equations, 12:2648 (RA;SU;In Russian) 


Spinors, tensors and the covariant form of Dirac’s equation, 
12:2612 (R;XA) 
Tensors 
Spinors, tensors and the covariant form of Dirac’s equation, 
12:2612 (R;XA) 
DIRAC MATRICES 
See DIRAC OPERATORS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRAC OPERATORS 
Gauge Invariance 
Unitary implementability of gauge transformations for the 
Dirac operator and the Schwinger term, 12:2368 (R;AT) 
Second Quantization 
Implementability of gauge transformations and quantization of 
fermions in external fields, 12:2369 (R;AT) 
DIRECTED-ENERGY WEAPONS 
See also LASER WEAPONS 
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Beam propagation experimental study. Annual report, 12:3195 
(R;US) 
DISARMAMENT 
See ARMS CONTROL 
DISASTERS 
See also FLOODS 
Forecasting 
Use of satellite data in international disaster management: the 
view from the US Department of State, 12:1466 (RA;US) 
Remote Sensing 
Needs of developing countries in the of satellite 
technology for disaster management, 12:1463 (RA;US) 
Remote sensing and disaster monitoring: a review of 
applications in Indonesia, 12:1464 (RA;US) 
Use of satellite data in international disaster management: the 
view from the US Department of State, 12:1466 (RA;US) 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (IONIZATION) 
See IONIZATION 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINFECTANTS 
Genetic Effects 
Reproductive effects of alternate disinfectants and their by- 
products, 12:2036 (BA;US) 
Health Hazards 
Target organ effects of disinfectants and their by-products, 
12:1828 (BA;US) 
Performance Testing 
Inability of laboratory models to accurately predict field 
performance of disinfectants, 12:1841 (BA;US) 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISLOCATIONS 
Temperature Dependence 
Calculation of thermal amplitudes of dislocation lines, 12:2587 
(R;XA) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSE SYSTEMS 
See DISPERSIONS 
DISPERSIONS 
For the state of aggregation in materials; if related to wave 
phenomena see DISPERSION RELATIONS or OPTICAL 
DISPERSION. 
See also COLLOIDS 
M. 


IXTURES 
SUSPENSIONS 


Computerized Simulation 
Dispersion and current measurements. An investigation 
on time series analysis and turbulence models, 12:1872 
(R;DK) 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRIBUTED DATA PROCESSING 
Portable operating systems for network computers: distributed 
| operating systems support for group communications. Final 
| report, 12 April 1982-31 August 1985, 12:3211 (R;US) 
Parallel Processing 


Advanced teleprocessing systems. Semi-annual technical 
| report, 1 October 1984-30 September 1985, 12:3210 (R;US) 


DOUBLET-3 DEVICE 
ICR Heating 


DISTRICT HEATING 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
DIVERTORS 
See also POLOIDAL FIELD DIVERTORS 
Reactor engineering, 12:2966 (R;US) 
Radiations 


Measurement of emitted power in the divertor region in PBX, 
12:2747 (R;US) 


Genetic Radiation Effects 
Heteroduplex DNA mismatch repair system of Streptococcus 


pneumoniae: cloning and expression of the hexA gene, 
12:2003 (J;US) 


Determination of ruthenium on DNA by XRF, 12:1910 (R;US) 
DNA ADDUCTS 
Fluorescence 


Spectroscopy 

Physico-chemical methods for the —< of polycyclic aromatic 
hydrocarbon - DNA interactions. Progress report, October 
1, 1985-September 30, 1986, 12:2012 (R;US) 

DOMINIC PROJECT 
ion Dominic. Fish Bowl Series. Project Officers report 
- Project 6.13. Volume 1. RF measurements and optical 
measurements --summary, 12:1426 (R;US) 

Operation Dominic. Christmas and Fish Bowl Series. Project 
Officers report -- Project 7.1. Electromagnetic signal, 
underwater measurements, 12:1427 (R;US) 

ion Dominic, Fish Bowl Series. Project Officers report - 
Project 2.1. External neutron-flux measurements, 12:1434 
(R;US) 
DOORS 
Market } 

Executive summary of the business plan for the EPG Third 
Generation Door Company. Technical progress report, 
12:656 (R;US) 

DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE-RESPONSE RELATIONSHIPS 
Mathematical Models 

Breast cancer in women with x-ray exposure: models of dose, 
time, and host susceptibility, 12:1978 (RA;US) 

Experimental data and dose-response models, 12:1976 (RA;US) 

Mechanisms of carcinogenesis and dose-response models, 
12:1975 (RA;US) 

DOSIMETRY 
See also NEUTRON DOSIMETRY 
Research Programs 
Annual review of research projects 1983, 12:1964 (R;AU) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Limiters 

A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 

Infrared camera/foil bolometer measurements of power 
deposition on the vacuum vessel wall in Doublet III, 12:2872 
(BA;US) 


Plasma Diagnostics 

Engineering and physics considerations for designing, installing 
and operating the plasma diagnostic set on DIII-D, 12:2807 
(BA;US) 

camera/foil bolometer measurements of power 
deposition on the vacuum vessel wall in Doublet III, 12:2872 
(BA;US) 
Vacuum Systems 
Design of vacuum vessel heating system for DIII-D, 12:3128 

(BA;US) 

DOUBLET-3 DEVICE 





Design and analysis of the DIII-D vacuum vessel, 12:3124 
(BA;US) 
ICR Heating 
ICRF antenna and feedthrough development at ORNL, 
12:3081 (BA;US) 











DOUBLET-3 DEVICE 
ICR Heating 


The Oak Ridge RF Test Facility, 12:3103 (BA;US) 
Neutral Beam Sources ; 
The DIII-D long pulse neutral beam system, 12:3084 (BA;US) 
Vacuum Systems 
Design and analysis of the DIII-D vacuum vessel, 12:3124 
(BA;US) 
Design of thermal insulation blankets and heater jackets for the 
DIII-D vacuum vessel and ports, 12:3122 (BA;US) 
DIII-D vacuum vessel protection system, 12:3137 (BA;US) 
DOWTHERM 
See PHENYL ETHER 
DRAG EFFECT 
See ELECTROPHORESIS 
DREDGING 
Remote Sensing . 
Use of remote sensing for the US Army Corps of Engineers 
dredging program, 12:1781 (RA;US) 
DRIFT CHAMBERS 


New central drift chamber for the MARK II at SLC, 12:1367 
(R;US) 

Magnetic Fields 

Parallel-plate time projection chamber operation in a magnetic 

_ field, 12:1375 (J;NL) 

DRIFT (ION) 

See ION DRIFT 
DRILL HOLES 

See BOREHOLES 
DRILL SHIPS 

See SHIPS 
DRINKING WATER 

Chlorination 

Carcinogenic activity of haloacetonitrile and haloacetone 
derivatives in the mouse skin and lung, 12:1822 (BA;US) 

Case-control study of colon cancer and water chlorination in 

- North Carolina, 12:1818 (BA;US) 

Effects of chlorine dioxide on neurobehavioral development of 
rats, 12:1829 (BA;US) 

Effects of chlorinated drinking water on myocardial structure 
and functions in pigeons and rabbits, 12:1830 (BA;US) 

Formation of acidic trace organic by-products from 
chlorination of humic acids, 12:1806 (BA;US) 

Formation of genotoxic compounds by chlorination of residues 
from oil refinery effluents, 12:90 (BA;US) 

Human pathogens, disinfection, and chlorine, 12:1811 (BA;US) 

Microbiological risks associated with changes in drinking 
water disinfection practices, 12:1816 (BA;US) 

Mutagenic properties of drinking water disinfectants and by- 
products, 12:1821 (BA;US) 

Pharmacokinetics of chlorine obtained from chlorine dioxide, 
chlorine, chloramine, and chloride, 12:1826 (BA;US) 

Reactions of chlorine in drinking water, with humic acids and 
in vivo, 12:1819 (BA;US) 

Reactions of hypochlorite and organic N-chloramines in 
stomach fluid, 12:2035 (BA;US) 

Recurrent coliforms in water distribution systems in the 
presence of free residual chlorine, 12:1845 (BA;US) 

Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 

Relative disinfection potentials of chlorine and chlorine dioxide 
in drinking water, 12:1844 (BA;US) 

Risk assessment issues in evaluating the health effects of 
alternate means of drinking water disinfection, 12:1817 
(BA;US) 

Target organ effects of disinfectants and their by-products, 
12:1828 (BA;US) 

Contamination 

Drinking water source and risk of bladder cancer: a case- 
control study, 12:2034 (BA;US) 

Environmental impacts of chlorine discharges: a utility 
industry perspective, 12:1814 (BA;US) 

Identification of carcinogens by measurements of cell-mediated 
immunity v. antitumor immunity in rats to halogen- 
containing organic compounds, 12:1825 (BA;US) 

Recurrent coliforms in water distribution systems in the 
presence of free residual chlorine, 12:1845 (BA;US) 
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Toxicological evaluation of selected chlorinated phenols, 
12:1827 (BA;US) 

Tumor induction in several small fish species by classical 
carcinogens and related compounds, 12:2039 (BA;US) 


Characterization of the products from the reaction of 
hydroxybenzoic and hydroxycinnamic acids with aqueous 
solutions of chlorine, chlorine dioxide, and chloramine, 
12:1805 (BA;US) 

Microbiological risks associated with changes in drinking 
water disinfection practices, 12:1816 (BA;US) 

Mutagenic and carcinogenic properties of drinking water, 
12:1820 (BA;US) 

Chemical Analysis 

Use of *P in the phosphate preconcentration study for ion 

exchange resin, 12:948 (RA;BR;In Portuguese) 


Regulatory aspects of disinfection, 12:1878 (BA;US) 
Water Quality 
Regulatory aspects of disinfection, 12:1878 (BA;US) 
DROPLETS 
Entrainment 
Droplet entrainment in vertical annular flow and its 
contribution to momentum transfer, 12:1114 (R;US) 


Hydrodynamic effects in evaporating droplets, 12:2229 (R;US) 
DROUGHTS 
Remote Sensing 
Agricultural drought monitoring by METEOSAT in Africa, 
12:1465 (RA;US) 
DRY STORAGE 
Deformation and fracture map methodology for predicting 
cladding behavior during dry storage, 12:164 (R;US) 
After-Heat Removal 
Heat removal from dry stored spent fuel elements - important 
aspects of the experts, 12:172 (RA;FI) 


1986 Federal Interim Storage fee study: a technical and 
economic analysis, 12:165 (R;US) 


Session 2: Design and safety aspects of dry spent fuel storage 
facilities. Summary, 12:182 (RA;FT) 
Economic Analysis 
1986 Federal Interim Storage fee study: a technical and 
economic analysis, 12:165 (R;US) 


Planning, licensing and operational experience of spent fuel dry 
storage cask in Switzerland, 12:174 (RA;FI) 
Safety 
Interim dry spent fuel storage - experiences from safety 
analysis in the atomic licensing procedure, 12:171 (RA;FI) 
Session 2: Design and safety aspects of dry spent fuel storage 
facilities. Summary, 12:182 (RA;FI) 
Temperature Distribution 
Analysis of spent fuel temperature under dry storage 
conditions, 12:173 (RA;FI) 
DRYERS 
Energy Efficiency 
Demonstration of a single burner tundish dryer. Energy 
efficiency project at Allied Steel and Wire Co. Ltd., 
Tremorfa Steelworks (Cardiff (GB)), 12:691 (R;GB) 
Retrofitting 
Acoustically enhanced drying, 12:1163 (RA;US) 
Sound Waves 
Acoustically enhanced drying, 12:1163 (RA;US) 
DRYOUT 
Heat Transfer 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
Temperature Effects 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
DRY-TYPE COOLING TOWERS 
See CLOSED-CYCLE COOLING SYSTEMS 
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COOLING TOWERS 
D-T REACTORS 
See also PULSED D-T REACTORS 
Personnel 
Remote handling requirements and considerations for D-T 
fusion reactors, 12:3181 (BA;CA) 
Radiation Protection 
Remote handling requirements and considerations for D-T 
fusion reactors, 12:3181 (BA;CA) 
Remote Handling Equipment 
Remote handling requirements and considerations for D-T 
fusion reactors, 12:3181 (BA;CA) 


Magnets 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Tandem Mirrors 
Model of a fusion reactor on the base of adiabatic trap with 
MHD stabilizers, 12:2971 (RA;SU;In Russian) 
DTO 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 


DUBNA PULSED REACTOR 
See IBR-2 REACTOR 
DUBNA SYNCHROCYCLOTRON 
Beam Extraction 
Electrostatic system for beam extraction from the JINR 
phasotron, 12:1242 (RA;SU;In Russian) 
Preliminary studies of beam shooting regenerative system for 
the JINR phasotron, 12:1239 (RA;SU;In Russian) 


JINR phasotron accelerating system, 12:1249 (RA;SU;In 
Russian) 


Specific features of the JINR phasotron magnet system, 
12:1250 (RA;SU;In Russian) 
Electrostatic Septa 
Electrostatic system for beam extraction from the JINR 
phasotron, 12:1242 (RA;SU;In Russian) 
Magnetic Fields 
JINR phasotron magnetic field. Physical start-up stage, 12:1238 
(RA;SU;In Russian) 
Milli Amp Beam Currents 
JINR phasotron beam intensity, 12:1237 (RA;SU;In Russian) 
Operation 
JINR phasotron physical start-up, 12:1235 (RA;SU;In Russian) 
Performance 
Initial operation of JINR phasotron, 12:1174 (R;SU;In Russian) 
RF Systems 
JINR phasotron accelerating system, 12:1249 (RA;SU;In 
Russian) 
DUCKS 
Habitat 
Habitat suitability index models: northern pintail (Gulf Coast 
wintering) (Anas acuta), 12:1777 (R;US) 
DUST COLLECTORS 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 
DUSTS 
Air Pollution 
Field evaluation of windscreens as a fugitive-dust control 
measure for material storage piles. Final report, April 1985- 
June 1986, 12:1621 (R;US) 
Preliminary technology assessment of Louisville Fire Brick 
Company, Grahn, Kentucky, 12:1957 (R;US) 
Preliminary control technology assessment of Stark Ceramics, 
Inc., Canton, Ohio, 12:1958 (R;US) 
Air Pollution Abatement 
Preliminary survey report: control technology for filling of 
containers at Corn Products Company, Summit, Illinois, 
12:1576 (R;US) 
Effects 
Respiratory effects of portland cement dust, 12:1611 (R;US) 
Health Hazards 
Preliminary survey report: control technology for filling of 
containers at Corn Products Company, Summit, Illinois, 
12:1576 (R;US) 


Indoor Air Pollution 

Hazardous dust control, 12:1553 (R;US) 

Health hazard evaluation report HETA 84-167-1662, Simmons, 
USA, Kansas City, Kansas, 12:1522 (R;US) 

Health-hazard evaluation report HETA 84-233-1663, FMC 
Corporation, Pocatello, Idaho, 12:1535 (R;US) 

In-depth survey report: control technology for the Ceramic 
Industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1595 (R;US) 

In-depth survey report: control technology for the ceramic 
industry at American Olean Tile Company, Lewisport, 
Kentucky, 12:1596 (R;US) 

Industrial-hygiene characterization of fluidized-bed-combustion 
processes. Final report, 12:1157 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Corning Glassworks, 
Harrodsburg, Kentucky, 12:1550 (R;US) 

Preliminary survey report: control technology for the ceramic 
industry at Acme Brick Company, Malvern, Arkansas, 
12:1582 (R;US) 

Respiratory effects of portland cement dust, 12:1611 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1600 (R;US) 

DYE LASERS 

Experimental system and component performance analysis, 

12:1094 (R;US) 
Laser Materials 

Spectral optimization of hypocycloidal-pinch array as laser 
pump source, 12:1108 (BA;US) 

Study of Mather-type dense plasma focus as a new optical 
pump for lasers, 12:1107 (BA;US) 

Light Sources 

Optical pumping of high-power lasers with an array of plasma 
pinches. Final report, 1 November 1981-31 October 1984, 
12:1085 (R;US) 

Optical Pumping 
Optical pumping of high-power lasers with an array of plasma 
pinches. Final report, 1 November 1981-31 October 1984, 
12:1085 (R;US) 

Spectral optimization of hypocycloidal-pinch array as laser 
pump source, 12:1108 (BA;US) 

Study of Mather-type dense plasma focus as a new optical 
pump for lasers, 12:1107 (BA;US) 

DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See PLUTONIUM 
DYNAMICS 
Maps 

Fractal dimension of cantori, 12:2696 (J;US) 

Period doubling in four-dimensional symplectic maps, 12:2679 
G;US) 

DYSPROSIUM 154 
Spin Orientation 

Spin precession of unresolved high-spin states in /sup 154- 

156/Dy, 12:2457 (J;NL) 
DYSPROSIUM 156 
Spin Orientation 
Spin precession of unresolved high-spin states in /sup 154- 
156/Dy, 12:2457 (J;NL) 
DYSPROSIUM 158 
E2-Transitions 
Rotational alignment in *Dy, 12:2446 (R;XA) 
DYSPROSIUM ALLOYS 


Field-induced reentrant superconductivity in the Heusler alloy 
system Pd2Y/sub 1-//sub x-italic/Dy/sub x-italic/Sn, 12:812 
GJ;US) 














E2-TRANSITIONS 
Electric quadrupole transitions. 
Gamma Radiation 
Relaxation processes in rotational motion, 12:2477 (R;US) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
TROPOSPHERE 
Mathematical Models 
Heterogeneous processes in source-dominated atmospheres: 
proceedings, 12:1499 (R;US) 
Microwave Power Transmission 
Propagation of short microwave pulses in the atmosphere and 
the microwave breakdown threshold, 12:1489 (BA;US) 
Research Programs 
Environmental Research Program. FY 1985 annual report, 
12:1498 (R;US) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 
Computerized Simulation 
Three-dimensional axisymmetric magnetosphere in pressure 
balance with the solar wind, 12:2128 (R;US) 
Heavy Ions 
Acceleration processes in the earth's magnetosphere. Final 
report, December 1981-December 1984, 12:2135 (R;US) 
Polar Regions , 
Quantitative empirical model of the angutenphads: flux- 
transfer process, 12:2131 (R;US) 
Shock Waves 
Simulations of high Mach number perpendicular shocks with 
resistive electrons, 12:2137 (J;US) 
Solar Wind 
Polar cusp: optical and particle characteristics-dynamics, 
’ 12:2132 (R;US) 
Three-dimensional axisymmetric magnetosphere in pressure 
balance with the solar wind, 12:2128 (R;US) 
EARTHQUAKES 
Forecasting 
Use of space technology in earthquake hazard assessment, 
12:1658 (RA;US) 
Remote Sensing 
Use of space technology in earthquake hazard assessment, 
12:1658 (RA;US) 
Seismic Sources 
Source-scaling relations of eastern North American 
earthquakes. Final report, 12:2076 (R;US) 
EAST MESA GEOTHERMAL FIELD 
Gravity Surveys 
Faults and gravity anomalies over the East Mesa 
hydrothermal-geothermal system, 12:332 (R;US) 
EBR-2 REACTOR 
Fuel Assemblies 
Time constants and feedback transfer functions of EBR-II 
subassembly types, 12:498 (RA;US) 
Reactor Cores 
Comparisons of PRD components for various EBR-II 
configurations, 12:536 (RA;US) 
Reactor Physics 
Comparisons of PRD components for various EBR-II 
configurations, 12:536 (RA;US) 
Time constants and feedback transfer functions of EBR-II 
subassembly types, 12:498 (RA;US) 
Safety 


Comparisons of PRD components for various EBR-II 
configurations, 12:536 (RA;US) 
ECOLOGICAL SUCCESSION 
Aerial Monitoring 
Vegetation change detection in the Savannah River swamp, 
12:1874 (R;US) 
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ECOLOGY 

Mathematical Models 
Hierarchical approaches to the study of ecological aaa and 

pattern, 12:1778 (R;US) 
ECONOMY 

Information Systems 

Development results of numerical data retrieval system on the 
base of the SM-4 minicomputer, 12:3282 (RA;SU;In Russian) 
ECR HEATING 

Antennas 

Design of mode-selective directional couplers for Electron 
Cyclotron Resonance Heating on the Mirror Fusion Test 
Facility, 12:3094 (BA;US) 

CAMAC System 

Electron Cyclotron Resonance Heating (ECRH) Control 
System, 12:3077 (BA;US) 

Computerized Control Systems 

Electron Cyclotron Resonance Heating (ECRH) Control 
System, 12:3077 (BA;US) 

Data Acquisition Systems 

Electron Cyclotron Resonance Heating (ECRH) Control 
System, 12:3077 (BA;US) 

Electron Beams 

Investigation of E-beam-assisted ECRH plasma startup in a 
magnetic mirror, 12:2826 (BA;US) 
Masers j 

Electron cyclotron resonance heating and its microwave 

sources, 12:3156 (BA;US) 
Mathematical Models 

Electron cyclotron emission from energetic electrons in TMX- 

upgrade, 12:2851 (BA;US) 
Microwave Amplifiers 

Changes and developments in Electron Cyclotron Resonant 
Heating on the Tandem Mirror Experiment Upgrade, 
12:3082 (BA;US) 

Electron cyclotron resonance heating and its microwave 
sources, 12:3156 (BA;US) 

Gyrotron anode modulation of the Electron Cyclotron 
Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3083 
(BA;US) 

Microwave Equipment 

A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 

Design of mode-selective directional couplers for Electron 
Cyclotron Resonance Heating on the Mirror Fusion Test 
Facility, 12:3094 (BA;US) 

Microwave Radiation 

Electron cyclotron resonance heating and its microwave 

sources, 12:3156 (BA;US) 
RF Systems 
Application of radio frequency energy to tokamaks, 12:3093 

(BA;US) 

Waveguides 
A test facility for the evaluation of microwave transmission 

components, 12:3097 (BA;US) 

Changes and developments in Electron Cyclotron Resonant 
Heating on the Tandem Mirror Experiment Upgrade, 
12:3082 (BA;US) 

Design of mode-selective directional couplers for Electron 
Cyclotron Resonance Heating on the Mirror Fusion Test 
Facility, 12:3094 (BA;US) 

EDDY CURRENTS 

Limited to electric currents. 

Mathematical Models 
Eddy current analysis in multiply connected shells using a 

circuit network model, 12:3116 (BA;US) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
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EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EFR REACTOR 
See JOYO REACTOR 


Environmental Impacts 
Reproductive failure due to environmental pH and ionic 
factors in landlocked rainbow smelt (Osmerus mordax), 
12:1551 (R;US) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS 
345-765 kV. 
Gas-Insulated Substations 
Bonneville Power Administration's experience with gas- 
insulated substation technology, 12:370 (RA;US) 
EIGENVALUES 
Pade Approximation 
Relation between two perturbation methods generating Pade 
upper and lower bounds to ground state eigenvalues, 12:2591 
(R;XA) 
Perturbation Theory 
Relation between two perturbation methods generating Pade 
upper and lower bounds to ground state eigenvalues, 12:2591 


(R;XA) 
EINSTEIN FIELD EQUATIONS 
Analytical Solution 
General exact solutions of Einstein equations for static perfect 
fluids with spherical symmetry, 12:2596 (R;XA) 
Chiral 
Integrability properties of symmetric-space fields reduced from 
axially symmetric Einstein and Yang-Mills equations, 12:2376 
G;US) 


Manifolds of rational curves and nonlinear equations, 12:2661 


General exact solutions of Einstein equations for static perfect 
fluids with spherical symmetry, 12:2596 (R;XA) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEIN-MAXWELL EQUATIONS 


Breaking 
Symmetry breaking in six-dimensional Einstein-Maxwell-Sigma 
theory, 12:2606 (R;XA) 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTIC SCATTERING 
Glauber Theory 
Glauber optical limit approximation for polarized d-nucleus 
elastic scattering at intermediate energies, 12:2424 (R;FR) 
ELASTICITY 
Crystal Models 
Dependence of lattice constants and bulk moduli on 
pseudopotential properties, 12:825 (J;NL) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 


METAL-NONMETAL BATTERIES 
Charge State 
Adaptive battery state-of-charge indicator (ASCI) for urban 
driving, 12:584 (R;US) 
Materials Testing 
Passivation of metals in thionyl-chloride electrolytes for 
lithium batteries. Summary abstract, 12:588 (R;US) 
Performance Testing 
Battery Energy Storage Test (BEST) facility summary report 
1976-1986, 12:583 (R;US) 
Research Programs 
Chemical Process Research and Development Program, FY 
1985. Annual report, 12:272 (R;US) 


ELECTRIC POWER 
Power Generation 


Technology Base Research Project for electrochemical energy 
storage. Annual report for 1985, 12:586 (R;US) 
Test Facilities 
Battery Energy Storage Test (BEST) facility summary report 
1976-1986, 12:583 (R;US) 
ELECTRIC CONDUCTIVITY 
See also SUPERCONDUCTIVITY 
Annihilation Operators 
Calculation of collisionless current and thermoelectromotive 
force by the coherent state method, 12:2640 (RA;SU;In 
Russian) 
Temperature Dependence 
Application of the size-effect correction to quenched-in 
resistivity measurements, 12:834 (J;GB) 
ELECTRIC CONDUCTORS 
Mathematical Models 
Analytical model for the dynamic resistivity of electrically- 
exploded conductors, 12:1066 (R;US) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Fabrication 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
G;US) 
ELECTRIC DISCHARGES 


See also CORONA DISCHARGES 
GLOW DISCHARGES 
PENNING DISCHARGES 


Simulation 
Modeling of laser triggered spark columns, 12:2911 (BA;US) 
Hydrogen Ions 1 Minus 
Research on a new type of negative hydrogen ion source. 
Final report, 15 July 1981-14 January 1985, 12:2141 (R;US) 
Ionization 
Fundamental processes in partially ionized plasmas. Annual 
scientific report, 1 February 1985-31 January 1986, 12:2226 
(R;US) 
Limiting Values 
Quench energies of potted magnets, III, 12:1071 (BA;US) 
Recombination 


Fundamental processes in partially ionized plasmas. Annual 
scientific report, 1 February 1985-31 January 1986, 12:2226 
(R;US) 

ELECTRIC FIELDS 

Sensitivity of chemical dissipative structures to external fields: 

formation of propagating bands, 12:989 (J;NL) 
ELECTRIC MOTORS 
Bearings 

Improved motors for utility applications. Volume 7. Bearings 

and seals. Final report, 12:358 (R;US) 
Failures 

Improved motors for utility applications. Volume 2. Bus 

transfer studies. Final report, 12:362 (R;US) 
Seals 

Improved motors for utility applications. Volume 7. Bearings 

and seals. Final report, 12:358 (R;US) 
ELECTRIC POTENTIAL 
Calculation Methods 

Development of a computer program for fast estimation of 
voltages. Volume 2. Adjoint network reformulation and 
large-system testing. Final report, 12:380 (R;US) 

Development of a computer program for fast estimation of 
voltages. Volume 1. Development and sniall-system testing. 
Final report, 12:379 (R;US) 

ELECTRIC POWER 
Evaluations 

Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 

Households 

Household production and the short- and long-run demand for 
electricity, 12:670 (R;DE) 

Power Generation 
Impact of technical and economic boundary conditions on 

technologies for rational energy use in industrial nations - a 

comparison. Final report, 12:631 (R;DE;In German) 








ELECTRIC POWER 
Supply and Demand 


Supply and Demand 
Petroleum Marketing Monthly, July 1986, 12:91 (R;US) 
Tennessee energy statistical quarterly, 4/1985, 12:630 (R;US) 
Tennessee energy statistical quarterly, 3/1985, 12:629 (R;US) 
Synthetic Fuels 
Cane production for sugar and electric power in Jamaica, 
12:636 (R;US) 
Technology Assessment 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC QUADRUPOLE TRANSITIONS 
See E2-TRANSITIONS 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 


Coal Distribution, January-June 1986, 12:51 (R;US) 
Data Compilation 
Electric Power Monthly, May 1986, 12:632 (R;US) 
Electric Power Monthly, July 1986, 12:633 (R;US) 
Fuel Consumption 
1985 fuel supply seminar: proceedings, 12:94 (R;US) 
Load Management 
Design and cost of a utility scale Superconducting Magnetic 
Energy Storage plant, 12:365 (BA;US) 
ELECTRICAL BREAKDOWN 
See ELECTRICAL FAULTS 
ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
ELECTRIC CONTACTS 
ELECTRICAL INSULATORS 
SWITCHES 
TRANSFORMERS 


Inspection, surveillance and monitoring of electrical equipment 
in nuclear power plants. Volume 2: pressure transmitters, 
12:477 (R;US) 

Manufacturing 

Preliminary survey report: control technology for manual 
transfer of chemical powders at North American Philips 
Lighting Corporation, Danville, Kentucky, 12:1585 (R;US) 

Monitoring 
Inspection, surveillance and monitoring of electrical equipment 
in nuclear power plants. Volume 2: pressure transmitters, 

12:477 (R;US) 

Surveillance 
Inspection, surveillance and monitoring of electrical equipment 

in nuclear power plants. Volume 2: pressure transmitters, 
12:477 (R;US) 
ELECTRICAL FAULTS 
Fire Hazards 
Description and testing of an apparatus for electrically 
initiating fires through simulation of a faulty connection, 
12:558 (R;US) 
ELECTRICAL INSULATION 

Heat Transfer 
An experimental study of heat transfer in multilayer insulation 

systems from room temperature to 77°K, 12:1303 (BA;US) 

Materials Testing 
An experimental study of heat transfer in multilayer insulation 

systems from room temperature to 77°K, 12:1303 (BA;US) 
Performance Testing 
Testing electrical insulation of LCT coils and instrumentation, 
12:2945 (R;US) 
Temperature Effects 
An experimental study of heat transfer in multilayer insulation 
systems from room temperature to 77°K, 12:1303 (BA;US) 
ELECTRICAL INSULATORS 
Charge Carriers 
Transient small-polaron hopping motion, 12:2569 (J;US) 
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Nondestructive Testing 
Recovery of reactor electrical assemblies using differential de- 
ion to remove dielectric insulation systems, 
12:3135 (BA;US) 
Polarons 
Transient small-polaron hopping motion, 12:2569 (J;US) 
ELECTRICAL RESISTANCE 
See RLECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC-POWERED VEHICLES 
Commercialization 
EXT-II: a second generation advanced ac propulsion system, 
12:706 (R;US) 


Consumption 
Advanced electric vehicle powertrain (ETX-I) performance: 
vehicle testing, 12:704 (R;US) 
Metal-Nonmetal Batteries 
Design and test of lithium-alloy/iron monosulfide batteries, 
12:582 (R;US) 
Performance Testing 
Advanced electric vehicle powertrain (ETX-I) performance - 
component testing, 12:705 (R;US) 
EPRI and TVA testing and evaluation of electric work 
vehicles. Final report, 12:707 (R;US) 


Effect of track grades on electric vehicle range and energy 
requirement, 12:703 (R;US) 
Batteries 


Sodium-sulfur battery development for an advanced electric 
vehicle powertrain (ETX), 12:585 (R;US) 
OCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 


Anodes 
Electrochemical investigation of porous silicon formation, 
12:590 (BA;US) 


Programs 
Technology Base Research Project for electrochemical energy 
storage. Annual report for 1985, 12:586 (R;US) 
ELECTRODES 
See also ANODES 
Beam Dynamics 
Dynamic devices - pickups and kickers, 12:1211 (R;US) 
Effects 


Transparent electrode for optical switch, 12:1144 (P;US) 


Advanced electric-propulsion MPD ( lasmad ynamics). 
Final report, 15 August 1979-31 May 1986, 12:640 (R;US) 


Transparent electrode for optical switch, 12:1144 (P;US) 
Performance 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
Uses 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 
Adiabatic Processes 
Non-Abelian adiabatic phases and the fractional quantum Hall 
effect, 12:2380 (J;US) 
Gauge Invariance 
Non-Abelian adiabatic phases and the fractional quantum Hall 
effect, 12:2380 (J;US) 
ELECTROKINETICS 
See ELECTRODYNAMICS 





_ ELECTROLYTE TILES 


See MATRIX MATERIALS 
ELECTROLYTES 
Computer Calculations 
ASPEN simulation of environmental control processes, Task 1, 
12:8 (R;US) 
Interfaces 
Inverse-Cantor-bar model for the ac response of a rough 
interface, 12:2572 (J;US) 
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ELECTROLYTIC CELLS 
Oxygen Meters 
Results of the development of electrochemical ceils for the 
measurement of oxygen activity in liquid sodium, 12:1010 
(R;DD;In Russian) 
ELECTROMAGNETIC FIELDS 
Effects 


60-Hz electric-field effects on pineal melatonin rhythms: time 
course for onset and recovery, 12:2049 (J;US) 


Particle Transport 
Particle motion in electromagnetic fields, 12:2751 (R;US) 
Conformal Invariance 

Nonlocal invariants of a particle number-type in asymptotically 

plane spaces, 12:2355 (RA;SU;In Russian) 
ELECTROMAGNETIC PULSES 

Electromagnetic pulse effect on civilian facilities, 12:1449 
(R;US) 

Operation Dominic. Christmas and Fish Bowl Series. Project 
Officers report -- Project 7.1. Electromagnetic si 
underwater measurements, 12:1427 (R;US) 

ELECTROMAGNETIC RADIATION 
See also BLACKBODY RADIATION 
BREMSSTRAHLUNG 


MICROWAVE RADIATION 
RADIOWAVE RADIATION 


Non-ionizing radiation measurements and protection. Vols. 1,2, 
12:2555 (R;AU) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ACOUSTIC WAVES 
See ELECTRON PLASMA WAVES 
ELECTRON BEAMS 
Acceleration 
Electron beam production by a plasma focus, 12:2884 (BA;US) 
Gas-loaded transverse-field accelerator, 12:1194 (J;US) 
High-repetition-rate electron-beam rf acceleration and 
submillimeter wave generation via a free-electron laser. 
Report for 15 August 1985-14 February 1986, 12:1200 
(R;US) 
Beam Bunching 
Accelerator technology working group summary, 12:1167 
(J;US) 


Multigigahertz beam current and position monitor for 
relativistic electron beams, 12:2197 (J;US) 

Studies in high-current beam p: ion at reduced pressures. 
Annual report, 15 March 1981-30 November 1984, 12:2228 
(R;US) 


Absolute instability of the free electron laser, 12:1109 (BA;US) 
Beam Position 
Multigigahertz beam current and position monitor for 
relativistic electron beams, 12:2197 (J;US) 
Beam Shaping 
Microsecond high-current electron beam shaping, 12:3004 
(RA;SU;In Russian) 
Beam 
Beam propagation experimental study. Annual report, 12:3195 
(R;US) 
Generation and transport of electron beams for excimer laser 
pumping, 12:1106 (BA;US) 
Studies in high-current beam propagation at reduced pressures. 
Annual report, 15 March 1981-30 November 1984, 12:2228 
(R;US) 
Beam-Plasma Systems 
Space-time evolution of relativistic electromagnetic instabilities, 
12:2923 (BA;US) 


Instability 
Coherent Radiation 
Performance report for “a visible tunable source”, 12:1087 
(R;US) 
Control 
Ionization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 
Diagnostic Techniques 
Electron beam production by a plasma focus, 12:2884 (BA;US) 
Electric Fields 
Tonization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 


Accelerator technology working group summary, 12:1167 
(J;US) 

Energy Spectra 

Gas-loaded transverse-field accelerator, 12:1194 (J;US) 
Energy Transfer 

Radial implosion acceleration, 12:1218 (J;US) 
Equations of Motion 

Periodic plasma waveguide, 12:1196 (J;US) 


Accelerator technology working group summary, 12:1167 
(J:JS) 
Microwave Radiation 
Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 
Nonlinear Problems 
Strong interaction of low power electron beams with a plasma 
(self-made or ambient), 12:2918 (BA;US) 
Radiation Pressure 
Radial implosion acceleration, 12:1218 (J;US) 
Relativistic Range 
Beam propagation experimental study. Annual report, 12:3195 
(R;US) 
Scaling Laws 
Accelerator technology working group summary, 12:1167 
(J;US) 
ELECTRON CHANNELING 
Gamma Spectra 
Radiation of ultrarelativistic electrons moving at small angles 
to the (110) planes in silicon, 12:2543 (R;SU;In Russian) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-POSITRON COLLISIONS 


Electron backscattering from a silicon detector from 0.182 to 
0.579 MeV, 12:2551 (J;NL) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DIFFRACTION 
Cross Sections 
Recent improvements in real-time gas electron diffraction, 
12:932 (R;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON MICROSCOPY 
Uses 
Characterisation of inorganic materials, 12:1127 (R;US) 
ELECTRON NEUTRINOS 
Mass 


Proceedings of the 10th workshop on the mass of the electron 
neutrino, 12:2252 (R;JP;In Japanese) 
Neutrino Oscillation 
Nonadiabatic level crossing in resonant neutrino oscillations, 
12:2124 (J;US) 
ELECTRON PLASMA WAVES 


Non linear self contracton of electron wave packets, 12:2930 
(BA;US) 












ELECTRON PLASMA WAVES 
Raman Effect 


Raman Effect 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Wave Propagation 
Non linear self contracton of electron wave packets, 12:2930 
(BA;US) 
ELECTRON REACTIONS 
Deep Inelastic Scattering 
Random phase approximation spin-isospin nuclear response in 
the deep inelastic region, 12:2523 (J;US) 
ELECTRON SPECTROMETERS 
Calibration 
Calibration of a monochromator/spectrometer system for the 
measurement of photoelectron angular distributions and 
branching ratios, 12:1385 (J;NL) 
Magnetic Shielding 
Magnetic shielding in ultrahigh vacuum systems: Using a 
computer code to design a shield for an electron energy loss 
spectrometer, 12:1401 (J;US) 
Monochromators 
Calibration of a monochromator/spectrometer system for the 
measurement of photoelectron angular distributions and 
branching ratios, 12:1385 (J;NL) 
ELECTRON TUBES 
See also MICROWAVE TUBES 


Gridded power tubes for plasma heating applications, 12:3079 
(BA;US) 
Research 


Programs 
Gridded power tubes for plasma heating applications, 12:3079 
(BA;US) 
ELECTRON-ATOM COLLISIONS 
Bremsstrahlung 
Bremsstrahlung energy spectra from electrons with kinetic 
energy 1 keV-10 GeV incident on screened nuclei and 
orbital electrons of neutral atoms with Z = 1—100*, 12:2183 
(J;US) 
ELECTRONIC CIRCUITS 
See also COINCIDENCE CIRCUITS 
DELAY CIRCUITS 
POWER CONDITIONING CIRCUITS 
Control 
Sweeping over an independent variable other than frequency, 
12:1142 (R;US) 
Superconducting Junctions 
Superconductive convolver with junction ring mixers, 12:1057 
(R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 
OSCILLATORS 


POWER SUPPLIES 
RADIO EQUIPMENT 


Blast Effects 
Operation Teapot, Nevada Test Site, February-May 1955. 
Project 35.2. Effects of a nuclear explosion on commercial 
communications equipment. Preliminary report, 12:1440 


For electron configuration in atoms and molecules, and electron 
band structure in solids. 
Symmetry Groups 
Group theoretical methods for studying approximate 
symmetries of compound atoms, 12:2493 (RA;SU;In Russian) 
ELECTRONICS (QUANTUM) 
See QUANTUM ELECTRONICS 
ELECTRON-ION COLLISIONS 
Indirect mechanisms in electron-impact ionization of multiply 
charged ions, 12:2145 (R;US) 
ion 
Electron-impact dissociation of HsO*, 12:2201 (J;US) 
Excitation 
Coupling effects in electron-impact excitation of oxygen-like 
krypton, 12:2220 (J;US) 
Electron-impact excitation of oxygenlike krypton, 12:2185 
(J;US) 
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Tonization 
Electron-impact ionization in the iron isonuclear sequence, 
12:2184 (J;US) 
Research Programs 
Electron collisions with positive ions. Progress report, April 1, 
1984-March 31, 1987, 12:2146 (R;US) 
ELECTRON-POSITRON COLLISIONS 
Charged Particle Detection 
Automatic calibration system for VENUS lead glass counters, 
12:1274 (R;JP) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Comparison of the particle flow in qq-barg and qq-bary events 
in e* e~ annihilation, 12:2257 (J;US) 
Particle Production 
Comparison of the particle flow in qq-barg and qq-bary events 
in e* e~ annihilation, 12:2257 (J;US) 
ELECTRONS 
See also RUNAWAY ELECTRONS 
SOLVATED ELECTRONS 
Acceleration 
Periodic plasma waveguide, 12:1196 (J;US) 
Preliminary 


results on open accelerating structures, 12:1191 
(;US) 


Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 


Polynomial approximation of the bremsstrahlung spectra for a 
thick target in the 10-22 MeV electron energy range, 12:2541 
(R;SU;In Russian) 


Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Ton Sources 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Magnetic Moments 
Anomalous magnetic moment of electron and constraint on 
composite weak-interaction bosons, 12:2301 (J;US) 
Synchrotron Radiation 
Quantum effects in linear collider scaling laws, 12:1215 (J;US) 
ELECTROPHORESIS 
Design 


Purification of nucleoprotein particles by elution preparative 
gel electrophoresis, 12:1891 (R;US) 
Uses 
Purification of nucleoprotein particles by elution preparative 
gel electrophoresis, 12:1891 (R;US) 
ELECTROSLAG CASTING 
Technology Assessment 
Electroslag-casting process and properties, 12:774 (R;US) 
ELECTROSTATIC ACCELERATORS 


See also TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 


Beam Bunching 
Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 
Beam Pulsers 
Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 
Beam Transport 
BROHR and SYSFIT - a system of computer codes for the 
calculation of the beam transport at electrostatic 
accelerators, 12:1213 (R;DD;In German) 
Dynamic Loads 
Problems of structural dynamics and strength in the 
ANGARA facility on electro-hydraulic shock, 12:2990 
(RA;SU;In Russian) 
Stresses 
Mechanical stress measurement in structural elements of high- 
current accelerators, 12:3000 (RA;SU;In Russian) 
ELECTROSTATIC ANALYZERS 


The use of multiple charge species and multiple detectors in a 
heavy ion beam probe diagnostic system, 12:2858 (BA;US) 





Performance 
The use of multiple charge species and multiple detectors in a 
heavy ion beam probe diagnostic system, 12:2858 (BA;US) 
ELECTROSTATIC PRECIPITATORS 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 


(R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROVAC EQUATIONS 
See EINSTEIN-MAXWELL EQUATIONS 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 


For chemical elements only. 
See also METALS 
TRANSURANIUM ELEMENTS 
Rankine-Hi 
Calculation of Hugoniot values from atomic properties, 12:788 
(J;US) 
Shock Waves 
Calculation of Hugoniot values from atomic properties, 12:788 
(J;US) 
ELMO BUMPY TORUS 
Bernstein Mode 
Heating in the high ion cyclotron harmonic frequency range 
on EBT, 12:2854 (BA;US) 
Drift Instability 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
ICR Heating 
Heating in the high ion cyclotron harmonic frequency range 
on EBT, 12:2854 (BA;US) 
Shielding 


Heating in the high ion cyclotron harmonic frequency range 
on EBT, .12:2854 (BA;US) 
MHD Equilibrium 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 
Closed flux surface EBT, 12:2914 (BA;US) 
The magnetohydrodynamic equilibria in a Bumpy Torus with 
toroidal current, 12:2913 (BA;US) 


Closed flux surface EBT, 12:2914 (BA;US) 
EBT plasma potential measurements, 12:2862 (BA;US) 
Neoclassical transport in the Elmo Bumpy Torus, 12:2837 
(BA;US) 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
Plasma Confinement 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 
Closed flux surface EBT, 12:2914 (BA;US) 
Neoclassical transport in the Elmo Bumpy Torus, 12:2837 
(BA;US) 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
Plasma Diagnostics 
EBT plasma potential measurements, 12:2862 (BA;US) 
Heating in the high ion cyclotron harmonic frequency range 
on EBT, 12:2854 (BA;US) 
Heavy ion beam probe data acquisition on EBT, 12:2857 
(BA;US) 
Plasma Heating 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 


Instability 
Neoclassical transport in the Elmo Bumpy Torus, 12:2837 
(BA;US) 
The magnetohydrod: 
toroidal current, 12:2913 (BA;US) 
Plasma Simulation 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 
EMBRYONIC CELLS 


equilibria in a Bumpy Torus with 


Flow karyology of serially cultured Chinese hamster cell 
lineages, 12:1906 (J;US) 
EMERGENCIES 
See ACCIDENTS 


EMERGENCY PLANS 
Field Tests 
Exercising the federal radiological emergency response plan, 
12:1966 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENERGY ANALYSIS 
Research Programs 
Energy Analysis Program. FY 1985 annual report, 12:664 
(R;US) 
Reviews 
Energy analysis: a review of theory and applications. Final 
report, 12:591 (R;US) 
ENERGY CONSERVATION 
Comparison of measured and predicted sensible heating and 
cooling loads for six test buildings, 12:680 (R;US) 
Review of financial incentive, low-income, elderly and 
multifamily residential conservation programs, 12:671 (R;US) 
Business 
Energy-related business development grant project. Technical 
progress report, July 1-September 30, 1986, 12:655 (R;US) 
Cost 


Nonresidential Buildings Energy Consumption Survey: 
commercial buildings consumption and expenditures, 1983, 
12:657 (R;US) 

Grants 

Energy-related business development grant project. Technical 

progress report, July 1-September 30, 1986, 12:655 (R;US) 
Indoor Air Pollution ; 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Program Management 

Annual report to the President and the Congress on the State 
Energy Conservation Program for calendar year 1985, 
12:626 (R;US) 

Socio-Economic Factors 

1983 Pacific Northwest Residential Energy Survey: basic 

findings, 12:650 (R;US) 
ENERGY CONSUMPTION 
Environmental Impacts 

Global energy and future CO: emissions: the state of the art, 

12:1625 (R;US) 
ENERGY CONVERSION 
Materials 

Mechanical-property evaluation at elevated temperatures of 

sintered beta silicon carbide. Final report, 12:838 (R;US) 
ENERGY DEMAND 
Electric Power 
Household production and the short- and long-run demand for 
electricity, 12:670 (R;DE) 
Forecasting 
1985 fuel supply seminar: proceedings, 12:94 (R;US) 
Updated load forecast of energy and peak demand on the 
Delmarva Peninsula, 12:627 (R;US) 
Households : 

Household production and the short- and long-run demand for 

electricity, 12:670 (R;DE) 
Mathematical Models 

Household production and the short- and long-run demand for 

electricity, 12:670 (R;DE) 
ENERGY MANAGEMENT 
Life-Cycle Cost 

User's guide to the Federal Building Life-Cycle Cost (FBLCC) 

computer program. Technical note (Final), 12:681 (R;US) 














Demonstration 


ENERGY MANAGEMENT SYSTEMS 
Demonstration Programs 
Energy management systems, 12:659 (R;GB) 
ENERGY SOURCE DEVELOPMENT 
Environmental Impacts 
Estimating environmental costs and benefits for five generating 
resources. Technical appendices. Description of generic 
generating resources, their likely significant environmental 
effects, and the economic value of those effects. Final report, 
12:592 (R;US) 
ENERGY STORAGE 


See also HEAT STORAGE 
PHOTOCHEMICAL ENERGY STORAGE 


Research Programs 
Chemical Process Research and Development Program, FY 
1985. Annual report, 12:272 (R;US) 
ENERGY STORAGE SYSTEMS 
Cost 
Design and cost of a utility scale Superconducting Magnetic 
Energy Storage plant, 12:365 (BA;US) 


Design and cost of a utility scale Superconducting Magnetic 
Energy Storage plant, 12:365 (BA;US) 
Heat Storage 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
Magnetic Energy Storage 
Design and cost of a utility scale Superconducting Magnetic 
Energy Storage plant, 12:365 (BA;US) 
Underground Storage 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
ENERGY SUPPLIES 
Comparative Evaluations 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631.(R;DE;In German) 
Electric Power 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
Power Generation 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
Technology Assessment 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
ENGINEERED SAFETY SYSTEMS 
Computerized Control Systems 
PBFA-II facility safety computer design document, 12:3015 
(R;US) 
Computerized Simulation 
Automatic software generation and validation for nuclear 
power plant status monitoring, 12:515 (R;US) 


PBFA-II facility safety computer design document, 12:3015 

(R;US) 
Risk Assessment 

Safety assessment of alternatives to shallow land burial of low 
level radioactive waste. Volume I. Failure analysis of 
engineered barriers, 12:209 (R;US) 

ENGINEERING 
See also NUCLEAR ENGINEERING 


Supercomputers for engineering analysis, 12:3251 (R;US) 
ENGINEERS 


Foreign national scientists and engineers in the United States 
workforce, 12:3185 (R;US) 
Performance 
Improving engineers’ performance with computers, 12:453 
(RA;US) 
ENGLAND 


See UNITED KINGDOM 
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ENRICHED URANIUM 
Market 
American government plans legal action against COGEMA, 
12:190 (TG;US) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Information Systems 

Acquisition and processing of data on environmental 
radioactivity in Czechoslovakia for their reuse, 12:3278 
(RA;SU;In Russian) 

Monitoring 
GEMS and GRID: closing the data loop, 12:1467 (RA;US) 
Remote Sensing 

Agricultural drought monitoring by METEOSAT in Africa, 
12:1465 (RA;US) 

Agricultural statistics in developing countries, 12:1663 
(RA;US) 

Applications of SPOT and D.T.M. to cartography, 12:1650 
(RA;US) 

Aspects of automation in a system for remote sensing data 
analysis by feature combination, 12:1478 (RA;US) 

Capability of Indian satellite Bhaskara TV-data to identify land 
features, 12:1686 (RA;US) 

Cartographic capabilities of the metric and large format 
cameras, 12:1655 (RA;US) 

Changes in classification accuracy due to varying thematic 
mapper and multispectral scanner spatial, spectral, and 
radiometric resolution, 12:1646 (RA;US) 

Commercialization of satellite remote sensing systems, 12:1470 
(RA;US) 

Complementary role of industry in UK national remote sensing 
program, 12:1468 (RA;US) 

Development of digital image processing in a developing 
country - a case study from Papua, New Guinea, 12:1672 
(RA;US) 

Digital image mosaics, 12:1716 (RA;US) 

ERS-1: mission objectives and system description, 12:1456 
(RA;US) 

Future satellite earth observation ground systems, 12:1665 
(RA;US) 

Geometric correction of Landsat 4 and 5 Thematic Mapper 
data, 12:1454 (RA;US) 

Geoscience analyses of Landsat imagery - an image atlas of 
China, 12:1678 (RA;US) 

Industrial investment in remote sensing, 12:1664 (RA;US) 

Information theoretic comparisons of original and transformed 
data from Landsat MSS and TM, 12:1481 (RA;US) 

MOMS experiment on STS-7 and STS-11 first results and 
further development of the modular optoelectronic 
multispectral scanner, 12:1652 (RA;US) 

MOS-1 and ERS-1, 12:1458 (RA;US) 

Multisensor image registration issues, 12:1651 (RA;US) 

New digital elevation mapping software applied to SPOT 
simulation stereo data, 12:1648 (RA;US) 

Possible means of improving the utility of scanner data: an 
application of retinex theory, 12:1476 (RA;US) 

Rectification of Landsat-4 Thematic Mapper images without 
correction data , 12:1715 (RA;US) 

Remote sensing activities in Latin America, 12:1462 (RA;US) 

Report on an orbital mapping system, 12:1455 (RA;US) 

Search routines for effective and accurate matching of stereo 
scanner image data, 12:1647 (RA;US) 

Spectral haze diagnostic feature for normalizing Landsat 
Thematic Mapper data, 12:1475 (RA;US) 

Study of landscape units, ecozones and biophysical land use in 
France’s drome department using Landsat data, 12:1680 
(RA;US) 

Study of the SPOT simulations over West Africa, 12:1645 
(RA;US) 

Techniques for multisensor image analysis, 12:1653 (RA;US) 

Tropical Earth Resources Satellite (TERS), 12:1472 (RA;US) 

Use of satellite images in the study of urban environment and 

as a guideline in city planning, 12:1493 (RA;US) 
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Research Programs 
Environmental Research Program. FY 1985 annual report, 
12:1498 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Development of criteria for release of Idaho National 
Engineering Laboratory sites following decontamination and 
decommissioning, 12:198 (R;US) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 
Evaluation of constructed ponds as a means of replacing 
natural wetland habitat affected by highway projects in 
North Dakota - Phase 2. Final report, July 1981-March 1986, 
12:1726 (R;US) 
ENVIRONMENTAL MATERIALS 
Use only for unspecified samples from the environment. See also 
specific environmental materials. 
Quantitative Chemical Analysis 
Spectrophotometric determination of thorium with Arsenazo 
III in environmental samples, 12:949 (RA;BR;In Portuguese) 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENZYME INHIBITORS 
Structure-Activity 
Importance of phytoalexin tolerance and detoxification for 
pathogenicity. Progress report, June 1983-June 1985, 12:1881 
(R;US) 
EPA 
See US EPA 
EPHEMEROPTERA 
Sensitivity 
Delayed effects of chlorine on early life stages of the mayfly, 
12:1839 (BA;US) 
EPOXIDES 
Auger Electron Spectroscopy 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Chemical Reaction Kinetics 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Electron Diffraction 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Oxidation 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
X-Ray Spectroscopy 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
INTEGRAL EQUATIONS 
KINETIC EQUATIONS 
RANKINE-HUGONIOT EQUATIONS 
Monte Carlo Method 
A Monte Carlo method for scalar reaction diffusion equations, 
12:3253 (J;US) 


New set of symmetries of the integrable equations, Lie algebra 
and non-isospectral evolution equations-II: (AKNS system), 
12:2701 (R;XA) 

EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 

Phase equilibria in coal conversion processes. Final report, 

12:21 (R;US) 


EQUIPMENT PROTECTION DEVICES 
Design 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
Performance 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
EQUIVALENCE PRINCIPLE 
Asteroids 
Principle of equivalence and the Trojan asteroids, 12:2103 
(R;XA) 
ERBIUM 159 
Rotational States 
Study on the excited state characteristics of odd erbium isotops 
with A= 159-167, 12:2450 (R;SU;In Russian) 
ERBIUM 161 
Rotational States 
Study on the excited state characteristics of odd erbium isotops 
with A= 159-167, 12:2450 (R;SU;In Russian) 
ERBIUM 163 
Rotational States 
Study on the excited state characteristics of odd erbium isotops 
with A= 159-167, 12:2450 (R;SU;In Russian) 
ERBIUM 165 
Excited States 
Study on the excited state characteristics of odd erbium isotops 
with A= 159-167, 12:2450 (R;SU;In Russian) 
ERBIUM 167 
Excited States 
Study on the excited state characteristics of odd erbium isotops 
with A= 159-167, 12:2450 (R;SU;In Russian) 
ERBIUM 167 TARGET 
Neutron Reactions 
Average characteristics of two-quantum ‘y cascades in thermal 
neutron capture by the **Nd, '’Er and ‘Yb nuclei, 
12:2440 (R;SU;In Russian) 
ERBIUM 168 TARGET 
Neutron Reactions 
Inelastic scattering of low-energy neutrons on ‘Er nucleus, 
12:2448 (R;SU;In Russian) 
On neutron inelastic scattering on ‘Er nucleus, 12:2447 
(RA;SU;In Russian) 
ERBIUM ISOTOPES 
See also ERBIUM 159 
ERBIUM 161 
ERBIUM 163 
ERBIUM 165 
ERBIUM 167 
Neutron Reactions 
Experimental studies of fast neutron radiative capture cross- 
sections, 12:2467 (RA;XA) 
EROSION 
Control 
Development of corrective measures and site stabilization 
technologies for shallow land burial facilities at semiarid 
sites, 12:206 (R;US) 
ERYTHROCYTES 
Clearance 
Chromium labeling of erythrocytes and their application in 
clearance and sequestration studies during malaria, 12:1948 
(RA;XA) 
Labelling 
Chromium labeling of erythrocytes and their application in 
clearance and sequestration studies during malaria, 12:1948 


Interaction of Escherichia coli B, B/4, and bacteriophage T4D 
with Berea sandstone rock in relation to enhanced oil 
recovery, 12:1937 (RA;US) 

Incubation 

Interaction of Escherichia coli B, B/4, and bacteriophage T4D 
with Berea sandstone rock in relation to enhanced oil 
recovery, 12:1937 (RA;US) 

















Recombinant DNA 
New shuttle vectors for Bacillus subtilis and Escherichia coli 
which allow rapid detection of inserted fragments, 12:1907 
G;NL) 
Sensitivity 

Disinfection of E. coli in the presence of N-organic 
compounds, 12:1843 (BA;US) 

Disinfection resistance of Legionella pneumophila and 
Escherichia coli grown in continuous and batch culture, 
12:2041 (BA;US) 

Relative disinfection potentials of chlorine and chlorine dioxide 
in drinking water, 12:1844 (BA;US) 

ESTUARIES 
™smote Sensing 

Estuarine chlorophyll a mapping from airborne Daedalus 
scanner, 12:1768 (RA;US) 

ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETHANAL 

See ACETALDEHYDE 
1,2-ETHANEDIOL 

See GLYCOLS 
ETHANOL 
Additives 

An engineering analysis of membrane-aided distillation, 12:280 
(BA;US) 


Intermediate-scale, semicontinuous solid-phase fermentation 
process for production of fuel ethanol from sweet sorghum 
(Saccharomyces cerevisiae), 12:279 (J;US) 

Dehydration 

An engineering analysis of membrane-aided distillation, 12:280 

(BA;US) 


An engineering analysis of membrane-aided distillation, 12:280 
(BA;US) 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 


Blending of alcohols with diesel fuels, 12:278 (R;US) 
ETHERS 
See also PHENYL ETHER 
Chemical 
Dialkoxyethylidene and eta?-1,2-dialkoxyethylene iron 
compounds as C2 templates for generating acetaldehyde and 
a glycolaldehyde ether, 12:1000 (J;US) 
Chemical Properties 
Dialkoxyethylidene and eta?-1,2-dialkoxyethylene iron 
compounds as C;, templates for generating acetaldehyde and 
a glycolaldehyde ether, 12:1000 (J;US) 


See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHOXY RADICALS 
Mixtures 
Patterns of phase behavior in ternary ethoxylated alcohol-n- 
alkane-water mixtures, 12:998 (J;US) 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE 
Auger Electron Spectroscopy 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Carbonylation 
Influence of ethylene on the hydrogenation of CO over 
ruthenium, 12:1004 (J;US) 
Chemical Reaction Kinetics 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
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Electric 
Measurement of the energy gap in an organic 
Evidence for extremely strong ane! 12:922 (J;US) 
Electron Diffraction 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Energy Gap 
Measurement of the energy gap in an organic superconductor: 
Evidence for extremely strong coupling, 12:922 (J;US) 


Hydrogenation 
Catalytic hydrogenation activity of a ZrNis intermetallic alloy, 
12:734 (R;US) 
Oxidation 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Production 
Use of plasma in ethylene production, 12:694 (RA;FI;In 
Finnish) 
X-Ray Spectroscopy 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARC 
See CERN 
EUROPIUM 


Properties 
Moessbauer effect of europium metal under pressure, 12:765 
(R;US) 
EUROPIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
EUROPIUM 151 
Moessbauer Effect 
Moessbauer effect of europium metal under pressure, 12:765 
(R;US) 
EUROPIUM OXIDES 
Toxicity 
Toxicological study of europium oxide, 12:2015 (R;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATORS 
Pressure Drop 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
Tubes 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 
See also CADMIUM 124 


LEAD 214 
MERCURY 182 
MERCURY 196 
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THORIUM 230 
THORIUM 232 
THORIUM 234 
TUNGSTEN 172 
URANIUM 238 
ZIRCONIUM 90 
Energy Levels 
To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 
Excited States 
Collective excitations of spherical nuclei: group models and the 
problems of their microscopic substantiation, 12:2497 
(RA;SU;In Russian) 
Nuclear Structure 
To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
See also KRYPTON FLUORIDE LASERS 
Electron Beam Pumping 
Generation and transport of electron beams for excimer laser 
pumping, 12:1106 (BA;US) 
Performance 
Improved performance of XeF lasers in argon diluent, 12:1096 
(;US) 


Efficient double-pass raman amplifier with pump intensity 
averaging in a light guide, 12:2825 (J;US) 
Uses 
Excimer laser processing of semiconductor devices: high- 
efficiency solar cells, 12:294 (R;US) 
EXCITED STATES 
Lifetime 
Effect of the glass-to-fluid transition on excited-state decay. 
Application of the energy gap law, 12:999 (J;US) 
Radiationless Decay 
Collisional quenching of excited vinylidene (*Bz) radicals, 
12:997 (J;US) 
EXHAUST GASES 
Air Pollution 
Study of the effects of fuel composition, and injection and 
combustion system type and adjustment on Ames bioassay, 
nitroaromatics, and PNA emissions from light-duty diesels. 
Final report, 12:711 (R;US) 
Chemical Analysis 
Study of the effects of fuel composition, and injection and 
combustion system type and adjustment on Ames bioassay, 
nitroaromatics, and PNA emissions from light-duty diesels. 
Final report, 12:711 (R;US) 
Forecasting 
Transportation Energy and Emissions Modeling System 
(TEEMS): selection process, structure, and capabilities, 
12:710 (R;US) 
Particulates 
Tandem mass spectrometry (MS/MS) and fourier transform 
mass spectrometry (FTMS) for analysis of substituted 
polycyclic aromatic compounds. Annual report, 12:713 
(R;US) 


Behavior and control of pollutants from diesel engines: 
particulate matters of diesel emissions, 12:712 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 


EXPERT SYSTEMS 
AIRID - An application of the KAS/Prospector expert 
builder to airplane identification, 12:3264 (BA;US) 


Investigation of expert systems usage for software requirements 
development in the Strategic Defense Initiative environment. 
Interim report, May-July 1985, 12:3191 (R;US) 

EXPLORATION 
Economics 
[Vaal Reefs Exploration and Mining Company]. 42 Annual 
Report: 31 December 1985, 12:188 (R;ZA;In Afrikaans) 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
CRATERING EXPLOSIONS 
NUCLEAR EXPLOSIONS 
SURFACE EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
UNDERWATER EXPLOSIONS 


Mathematical Models 
Solution profiles for some simple combustion models, 12:1043 
(R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXPOSURE RATEMETERS 


Thoron-in-breath monitoring at CRNL, 12:1963 (R;CA) 
EXTRAHIGH VOLTAGE ALTERNATING CURRENT SYS 
See EHV AC SYSTEMS 
EXTREME ULTRAVIOLET RADIATION 
Wavelength range 400-100 A. 


Short wavelength coherent radiation: generation and 
applications , 12:1103 (B;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Environmental Impacts 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 
Gaseous Wastes 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 
Health Hazards 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 


Safety 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 
Solid Wastes 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 
Waste Water 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 


F2 LAYER 
Improving foF2 prediction for the sunrise transition period. 
Final report, October 1984-September 1985, 12:2133 (R;US) 
FABRIC FILTERS 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 








FABRY-PEROT INTERFEROMETER 
Alignment 


FABRY-PEROT INTERFEROMETER 


Alignment 
Fabry-Perot misalignment: the effect on peak position, 12:1407 


See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT 
For radioactive fallout only. 
Atmospheric Chemistry 
Cloud chemistry of fallout formation. Final report, 12:1444 
(R;US) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FANS 
See BLOWERS 
FASCIOLA 


Affinity chromatography using antibodies. Purification of 
trematode antigens by gel filtration and antibody affinity 
chromatography, 12:1889 (RA;XA) 

FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST EXPERIMENTAL BREEDER REACTOR JAPAN 
See JOYO REACTOR 
FAST FISSION 
Cross Sections 
Heavy nuclide fast fission cross sections, 12:1336 (RA;XA) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Radiotherapy 

Interim assessment of the Orleans experience of fast neutrons in 
patients with uterine cervix or rectal carcinomas, 12:1928 
(RA;ZA) 

FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
IBR-2 REACTOR 
MASURCA REACTOR 
ZPPR REACTOR 


Information Needs 
Nuclear data requirements for fast neutron reactors, 12:461 
(RA;XA) 
Smokes 
Characteristics and composition of smokes in sodium fires, 
12:945 (RA;BR;In Portuguese) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FAULT TOLERANT COMPUTERS 
Computer Architecture 
Fault tolerance in parallel architectures. Final report, June 
1982-December 1985, 12:3212 (R;US) 
General-purpose reconfigurable architecture, 12:3215 (R;US) 
FAULT TREE ANALYSIS 
I Codes 
LISP-based fault tree development environment, 12:3226 
(R;US) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FAURE CYCLOTRON 
See NAC CYCLOTRON 
FBR TYPE REACTORS 


See also JOYO REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 


Fast breeder reactors insertion in a D.O - natural U nuclear 
power plants park, 12:432 (R;AR;In Spanish) 


Physics 
State of reactor physics in Japan, 12:530 (RA;US) 
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Reactor Safety 
State of reactor physics in Japan, 12:530 (RA;US) 
FECES 
Coliforms 
Fecal coliform analyses. Method evaluation for stressed 
organisms, 12:2013 (R;US) 
FEDERAL BUILDINGS 
Energy Conservation 
Federal Building Life-Cycle Cost (FBLCC) program diskette. 
Software, 12:676 (R;US) 
Federal Building Life-Cycle Cost (FBLCC) computer-program 
user’s guide, 12:675 (R;US) 


Energy Management 
User's guide to the Federal Building Life-Cycle Cost (FBLCC) 
computer program. Technical note (Final), 12:681 (R;US) 
Hazardous Materials 
Health hazard evaluation report HETA 85-062-1652, Veterans 
Administration Center and Regional Office, Philadelphia, 
Pennsylvania, 12:1516 (R;US) 
Life-Cycle Cost 
Federal Building Life-Cycle Cost (FBLCC) program diskette. 
Software, 12:676 (R;US) 
Federal Building Life-Cycle Cost (FBLCC) computer-program 
user’s guide, 12:675 (R;US) 
Maintenance 
Health hazard evaluation report HETA 83-198-1646, US Army 
Corps of Engineers supply depot, Kansas City, Missouri, 
12:1515 (R;US) 
FEDERAL EMERGENCY MANAGEMENT AGENCY 
See US FEMA 
FEDERAL REPUBLIC OF GERMANY 
Environmental Policy 
Environmental ion in the Federal Republic of Germany, 
12:593 (R;DE;In German) 
FEED MATERIALS PRODUCTION CENTER 
Safety 
Energy systems evaluation of potential for incidents having 
health or safety impact, 12:255 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Collective Excitations 
Collective excitations in the fractional quantum Hall effect of a 
multicomponent fermion system, 12:2571 (J;US) 
NMR in normal *He using a meander-line coil, 12:2241 (J;US) 
Hall Effect 
Collective excitations in the fractional quantum Hall effect of a 
multicomponent fermion system, 12:2571 (J;US) 
Measuring Methods 
NMR in normal *He using a meander-line coil, 12:2241 (J;US) 
FERMI LIQUID 
See FERMI GAS 
FERMI-DIRAC GAS 
See FERMI GAS 
FERMILAB ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 
Alarm Systems 
FIRUS; the FNAL site-wide fire and utility monitoring 
system, 12:1296 (J;NL) 
CAMAC System 
Intelligent CAMAC module for ACNET to GPIB interface, 
12:1299 (J;NL) 
Control Systems 
Accelerator computer controls: Past, present, and future, 
12:1283 (;NL) 
Fermilab accelerator control system, 12:1284 (J;NL) 
Fermilab accelerator controls networking system, 12:1293 
G;NL) 
Operator’s views on Fermilab’s control system, 12:1291 (J;NL) 
Cooling Systems 
Recent operating experience with the Fermilab central helium 
liquefier, 12:1305 (BA;US) 
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Data Transmission 
Intelligent CAMAC module for ACNET to GPIB interface, 
12:1299 (;NL) 


Interfaces 
Intelligent CAMAC module for ACNET to GPIB interface, 
12:1299 (J;NL) 


Machinery 
Design and performance of a 90,800 kil 


logram per day nitrogen 
reliquefier for the Fermilab energy saver, 12:1312 <BA:US) 


Remote Control 
Editing and reporting system for Fermilab’s accelerator 
controls system database, 12:1295 (J;NL) 
Fermilab accelerator control system parameter program and 
plotting facilities, 12:1290 (J;NL) 
Fermilab accelerator control system database, 12:1294 (J;NL) 
Reviews 
Accelerator computer controls: Past, present, and future, 
12:1283 (J;NL) 


Superconducting Magnets 

Operational history of Fermilab’s 1500 W 
energy saver magnet production 

Circuits 


used for 
testing, 12:1306 (BA;US) 


Time and data distribution systems at the Fermilab accelerator, 


12:1298 (;NL) 
FERMILAB TEVATRON 
Control Systems 
Meeting of two realms: Lessons from the Tevatron front end, 
12:1289 (J;NL) 
Muon Beams 
Method to rapidly tune the halo spoilers of the tevatron muon 
beam, 12:1227 (R;US) 
Pulse Integrators 
Ziptrack integrator, 12:1138 (R;US) 
Radiation Detectors 


Testing of the superconducting solenoid for the Fermilab 
collider detector, 12:1301 (BA;US) 


Update on the tevatron muon shield, 12:1226 (R;US) 
Shower Counters 
Experimental high energy physics using electromagnetic 
energy calorimetry, 12:2244 (R;US) 
FERMIONS 
See also BARYONS 


Theory 
Comments on the electromagnetic properties of Majorana 
fermions, 12:2273 (R;SU) 
Mass Formulae 
Fermion masses from superstrings, 12:2304 (R;US) 
Particle Decay 
Comments on the electromagnetic properties of Majorana 
fermions, 12:2273 (R;SU) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 
(R;US) 


Fracture Mechanics 
Post irradiation fracture properties of precipitation- 
strengthened alloy D21, 12:435 (R;US) 
Physical Radiation Effects 
A structural of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 ee 
Post irradiation fracture properties of precipitation- 
pig ered alloy D21, 12:435 (R;US) 
Reactor Materials 
Post irradiation fracture of precipitation- 
strengthened alloy D21, 12:435 sus) 
Sodium compatibility of HT-9 and Fe-9Cr-1Mo steels, 12:516 
(R;US) 
Stresses 


A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 


FERROCENE 
Electron Transfer 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
Photochemical Reactions 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
FERROMAGNETIC MATERIALS 
Structural Models 
Quantum Monte Carlo and transfer-matrix calculations for one- 
dimensional easy-plane ferromagnets, 12:2581 (J;US) 


Quantum Monte Carlo and transfer-matrix calculations for 
dimensional easy-plane eer 12:2581 (J;US) 
FERROMAGNETISM 
Mathematical Models 
Soliton _ on an easy-plane ferromagnetic chain, 12:858 
G;GB 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
INDUSTRY 
Hazardous Materials 
Health-hazard evaluation report HETA 85-029-1675, J. R. 
Simplot Company, Helm, California, 12:1523 (R;US) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FESSENHEIM-1 REACTOR 
Fessenheim, Haut Rhine, France 
Reactor Physics 
Interpretation of spent fuel analyses from French PWR’s, 
12:409 (RA;US) 
Spent Fuel Elements 
Interpretation of spent fuel analyses from French PWR’s, 
12:409 (RA;US) 
FESSENHEIM-2 REACTOR 
Fessenheim, Haut Rhine, France 
Reactor Physics 
Interpretation of spent fuel analyses from French PWR’s, 
12:409 (RA;US) 
Spent Fuel Elements 
Interpretation of spent fuel analyses from French PWR’s, 
12:409 (RA;US) 
FEYNMAN PATH INTEGRAL 
Group Theory 
Group theoretical approach to the path integral, 12:2631 
(RA;SU;In Russian) 
FFIF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Fuel Cycle 
Cycle 7 outage experience, 12:434 (R;US) 
Fuel Pins 
Nuclear powerplant functions: control and monitoring, testing 
and equipment qualification, manufacturing, 12:490 (RA;US) 
Instrumentation 


Nuclear powerplant functions: control and monitoring, testing 
and equipment qualification, manufacturing, 12:490 (RA;US) 
Reactor Operation 


Cycle 7 outage experience, 12:434 (R;US) 
Reactor Operators 


Evaluation of the 12-hour shift schedule at the Fast Flux Test 
Facility, 12:497 (R;US) 
Working Conditions 
Evaluation of a 12-hour/day shift schedule, 12:2055 (R;US) 
FIBER OPTICS 
Optical Equipment 
Unique components for photonics diagnostic systems using 
fiber optics, 12:1399 (R;US) 


Fiber optic applications in nuclear power plants, 12:472 
(RA;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 


Angular Momentum 
Fractional statistics in 2+ 1 dimensions through the Gaussian 
model, 12:2685 (J;US) 














FIELD THEORIES 
String Models 


String Models 
Inflation in a superstring model, 12:2329 (R;XA) 
FIELD-REVERSED THETA PINCH DEVICES 
A type of compact torus with poloidal magnetic field only. 
Confinement Time 
Review of the Los Alamos FRX-C experiment, 12:2726 
(RA;XA) 
Electron Temperature 
Review of the Los Alamos FRX-C experiment, 12:2726 
(RA;XA) 
Reviews 
Review of the Los Alamos FRX-C experiment, 12:2726 
(RA;XA) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENT (PLASMA) 
See PLASMA FILAMENT 
FILM BOILING 
Effects of water in film boiling over liquid metal melts, 12:503 
(R;US) 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 


See also SUPERCONDUCTING FILMS 
THIN FILMS 


Deposition 
Adhesion of PVD intermediate layers in solid state bonding 
applications. Final report, 12:780 (R;US) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 
Chemical Bonds 
Hydrogen-bonding properties of a room-temperature 
phosphorescence cellulose substrate, 12:996 (J;US) 
Quantitative Chemical Analysis 
Measurement by room-temperature phosphorescence of 
polynuclear aromatics containing hydrocarbon fuels that 
permeate glove materials, 12:2010 (R;US) 
FINE CONTROL RODS 
See REGULATING RODS 
FINGERS 
Thermoluminescent Dosimetry 
Determination of photon conversion factors relating exposure 
and dose for several extremity phantom designs, 12:2559 
(R;US) 
FINLAND 
Radioactive Waste Management 
Overview of the spent fuel management policy in Finland, 
12:167 (RA;FI) 
Sea Level 
Mean sea level and change in the hydrological regime off 
Loviisa power plant around the year 2050, 12:1873 (R;FI) 
Spent Fuel Storage 
Licensing experience in Finland, 12:176 (RA;FI) 
Overview of the spent fuel management policy in Finland, 
12:167 (RA;FI) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Aerial Monitoring 
Remote sensing and disaster monitoring: a review of 
applications in Indonesia, 12:1464 (RA;US) 
Computerized Simulation 
Large scale tests to evaluate enclosure fire environments, 
12:565 (R;US) 
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H Codes 
Development of integrated analysis code for sodium spill 
accident in multi-cell system in LMFBRs (HISLAC), 12:544 
(RA;US) 
Remote Sensing 
Assessment of wildfire damage in mountain eucalypt forests in 
Victoria, Australia, 12:1707 (RA;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Design 
Engineering aspects of high availability Resistive magnet 
Commercial Tokamak Reactors, 12:3052 (BA;US) 
Evaporation 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Heat Flux 
Halo plasma physics model for mirror machines with neutral 
beam injection, 12:2788 (J;AT) 
Materials Testing 
A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 
Material options for a commercial fusion reactor first wall, 
12:3054 (BA;US) 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Mechanical Tests 
Evaluation of a compliant interface for heat conduction, 
12:3058 (BA;US) 
Melting 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Performance Testing 
ORNL facilities for testing first-wall components, 12:3059 
(BA;US) 
Physical Radiation Effects 
A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 
Material options for a commercial fusion reactor first wall, 
12:3054 (BA;US) 
Radiation Heating 
CTR plasma engineering studies. Annual progress report, 1 
December 1985-30 November 1986, 12:2717 (R;US) 
Stresses 
A structural comparison of a tokamak and a tandem mirror 
first wall/blanket, 12:3056 (BA;US) 
Evaluation of a compliant interface for heat conduction, 
12:3058 (BA;US) 
Temperature Effects 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Thermal Conductivity 
Evaluation of a compliant interface for heat conduction, 
12:3058 (BA;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Zeolite-supported cobalt catalysts for the conversion of 
synthesis gas to hydrocarbon products, 12:26 (J;US) 
Reaction Intermediates 
Chemical trapping of CO/He surface species. Quarterly report, 
September 1986, 12:273 (R;US) 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 





See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Technology Assessment 
Assessment of downstream migrant fish protection 
technologies for hydroelectric application. Final report, 
12:285 (R;US) 
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FISHES 
Acid Rain 
Reproductive failure due to environmental pH and ionic 
factors in landlocked rainbow smelt (Osmerus mordax), 
12:1551 (R;US) 
Contamination 
Occurrence of hepatic neoplasms and other lesions in bottom- 
dwelling fish and relationship to pollution in Puget Sound, 
Washington, 12:1832 (BA;US) 
Entrainment 
Assessment of downstream migrant fish protection 
technologies for hydroelectric application. Final report, 
12:285 (R;US) 
Habitat 
Habitat suitability index models: inland silverside — 
beryllina), 12:1776 (R;US) 
Neoplasms 
Aquatic models and tumor induction, 12:1831 (BA;US) 
Black bullhead: an indicator of the presence of chemical 
carcinogens, 12:1833 (BA;US) 
Tumor induction in several small fish species by classical 
carcinogens and related compounds, 12:2039 (BA;US) 
Population Dynamics 
Instream flow needs to protect fishery resources, 12:283 
(R;US) 
Radionuclide Kinetics 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 
Sensitivity 
Comparison of acute toxicity and avoidance responses of 
Atlantic silverside and white perch to chlorinated estuarine 
waters, 12:1836 (BA;US) 
Japanese medaka liver tumor model: review of literature and 
new findings, 12:2040 (BA;US) 
Spatial Distribution 
Identifying regional water quality patterns and their 
relationships with terrestrial ecosystems and fish 
distributions, 12:1782 (R;US) 


Assessment of downstream migrant fish protection 
technologies for hydroelectric application. Final report, 
12:285 (R;US) 

FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MA’ 
Primary Coolant Circuits 

Characterization of radioactive nuclides in primary cooling 
water, 1. Evaluation of fissile nuclides and total fission 
numbers due to *5U and **°Pu in reactor materials heavily 
irradiated by reactor neutrons, 12:476 (R;JP;In Japanese) 

FISSION FRAGMENT SPECTROMETERS 
Calibration 
etric study of the neutron fission of heavy 
nuclei, 12:2468 (RA;XA) 
FISSION ISOMERS 
Nuclear Reaction Yield 

Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 

FISSION PRODUCT RELEASE 

Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 

Gaseous fission product retention by solid surfaces, 12:1034 
(RA;IL) 

FISSION PRODUCTS 
Adsorption 

Gaseous fission product retention by solid surfaces, 12:1034 

(RA;IL) 
Gamma Radiation 

Techniques for multidimensional measurements and analysis of 
yield of nuclear products fission by resonance neutrons, 
12:1345 (R;SU;In Russian) 


Neutron Spectroscopy 
Techniques for multidimensional measurements and analysis of 
yield of nuclear products fission by resonance neutrons, 
12:1345 (R;SU;In Russian) 


Optical Models 
Model for fission-product calculations, 1, 12:2432 (RA;JP) 
Total Cross Sections 
Model for fission-product calculations, 1, 12:2432 (RA;JP) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXATION (WASTE TREATMENT) 
See SOLIDIFICATION 
MIRROR COLLECTORS 
Economic Analysis 
Economic analysis of alternate uses and design. Crosbyton 
Solar Power project, 12:290 (R;US) 
Uses 
Economic analysis of alternate uses and design. Crosbyton 
Solar Power project, 12:290 (R;US) 


See CASKS 
FLAVOR MODEL 
Symmetry 
Symmetries in composite models, 12:2266 (R;JP) 
FLOODS 
Remote Sensing 
Ohio River main stem study: the role of geographic 
information systems and remote sensing in flood damage 
assessments, 12:1763 (RA;US) 
FLORIDA 
Phosphate Rocks 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
FLORIDA CURRENT 
See GULF STREAM 
FLOW (BLOOD) 
See BLOOD FLOW 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW RATE 
Environmental Impacts 
Instream flow needs to protect fishery resources, 12:283 
(R;US) 
FLUE GAS 
Air Pollution Control 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 
Denitrification 
Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental 
applications, 12:39 (R;US) 


Laboratory experiments and power plant measurements 
concerning mist eliminators for flue gas desulfurization 
scrubbers, pacar in = 367 (R;DE;In German) 

Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 

Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental 
applications, 12:39 (R;US) 

Hot Gas Cleanup 

Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 

Purification 

Direct sorbent injection for combined SO2/NO/sub x/ 
removal. Quarterly technical progress report, April-June 
1986, 12:38 (R;US) 

FLUID FLOW 
See also GAS FLOW 
IDEAL 


FLOW 
TRANSONIC FLOW 








FLUID FLOW 
Purification 


TWO-PHASE FLOW 
Calculation Methods 
Flow of granular solids: 3-dimensional, discrete-particle 
computer modeling of uniform shear, 12:1117 (R;US) 
Equations of Motion 
Nonequilibrium atomistic simulations: methods and results, 
12:3250 (R;US) 
Three-Dimensional Calculations 
Flow of granular solids: 3-dimensional, discrete-particle 
computer modeling of uniform shear, 12:1117 (R;US) 
FLUID MECHANICS 


See also HYDRAULICS 
HYDRODYNAMICS 


Computerized Simulation 
On the characteristics of a numerical fluid dynamics simulator, 
12:3262 (BA;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 
Hazardous Materials 
Industrial-hygiene characterization of fluidized-bed-combustion 
processes. Final report, 12:1157 (R;US) 
FLUIDIZED BEDS 


Effect of baffles on solid residence time distribution in fluidized 
beds, 12:118 (RA;US) 
Fluid Mechanics 
Hydrodynamics, mixing, and segregation in gas fluidized beds. 
Technical progress report, 22 April-21 July 1986, 12:1156 
(R;US) 
Heat Transfer 
Hydrodynamics, mixing, and segregation in gas fluidized beds. 
Technical progress report, 22 April-21 July 1986, 12:1156 
(R;US) 
FLUIDIZED-BED COMBUSTION 
Materials 


Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 

FLUIDS 
Not for BODY FLUIDS. 
See also CRYOGENIC FLUIDS 
FRACTURING FLUIDS 
GEOTHERMAL FLUIDS 
LIQUIDS 
QUANTUM FLUIDS 
Correlation Functions 

On the Yvon—Born—Green approach to the density 

distribution of inhomogeneous fluid, 12:2231 (J;US) 
Density 
On the Yvon—Born—Green approach to the density 
distribution of inhomogeneous fluid, 12:2231 (J;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORESCENT LAMPS 
Ballasts 

Life of fluorescent lamps operated at high frequencies with 

solid-state ballasts, 12:1149 (BA;US) 
Operation 

Life of fluorescent lamps operated at high frequencies with 

solid-state ballasts, 12:1149 (BA;US) 
Service Life 
Life of fluorescent lamps operated at high frequencies with 
solid-state ballasts, 12:1149 (BA;US) 
Simulators 
A luminaire/plenum/HVAC simulator, 12:1148 (BA;US) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also POLYTETRAFLUOROETHYLENE 
Pyroelectric Effect 

Role of order in pyroelectricity of PVF2 (Polyvinylidene 

fluoride), 12:868 (J;GB) 
FLUORINE 18 
Chemical Reactions 

Stereochemical consequences of bromine-for-halogen 

substitutions in the gas phase, 12:1041 (J;US) 
FLUORINE 19 REACTIONS 


Particle-bound excited state yields produced in the reaction of 
181 MeV /sup 19/F +/sup 159/Tb, 12:2453 (J;US) 
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FLUORINE 19 TARGET 
Alpha Reactions 
On neutron yield for the O,F(a,n) reactions, 12:2407 (RA;XA) 
FLUORINE COMPOUNDS 
Collective Excitations 
Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
(J;US) 
Spin Waves 
Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
G;US) 
FLUORINE IODIDES 
See IODINE FLUORIDES 
FLUOROSCOPY 
Radiation Hazards 
Canadian study of cancer following multiple fluoroscopies, 
12:1979 (RA;US) 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 
Leaching 
Pilot-scale studies of closed-loop ash sluicing, 12:368 (R;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Control Systems 
Final report on the FMIT control system, 12:1288 (J;NL) 
FOG (SPRAYS) 
See SPRAYS 
FOKKER-PLANCK COEFFICIENTS 
See FOKKER-PLANCK EQUATION 
FOKKER-PLANCK EQUATION 
Feynman Path Integral 
Collective motions and non-polynomial Lagrangians in Fokker- 
Planck dynamics, 12:2620 (R;XA) 
Quantum Field Theory 
Collective motions and non-polynomial Lagrangians in Fokker- 
Planck dynamics, 12:2620 (R;XA) 
FOLIAGE 
See LEAVES 
FOOD 
See also MEAT 
Carcinogen Screening 
Future directions and research priorities for food mutagens, 
12:2029 (J;US) 
Mutagen Screening 
Future directions and research priorities for food mutagens, 
12:2029 (J;US) 
FOOD CHAINS 
Contamination 
Aquatic models and tumor induction, 12:1831 (BA;US) 
FOOD INDUSTRY 


See also DAIRY INDUSTRY 
MEAT INDUSTRY 


Semen study of papaya workers exposed to ethylene 
dibromide, 12:1529 (R;US) 
Hazardous Materials 
Industry-wide studies report: a walk-through survey of 
McCormick and Co., Inc., Baltimore, Maryland (Ethylene 
oxides in sterilization), 12:1542 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Cogeneration 
Scientific experience with a Totem facility (Cogeneration In 
Meat Processing Factory), 12:701 (TJ;GB) 
Materials 
Health hazard evaluation report HETA 84-163-1657, 


Siouxpreme Egg Products, Sioux Center, Iowa, 12:1559 
(R;US) 
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Health Hazards 
Current genotoxicity database for heterocyclic thermic food 
mutagens. I. Genetically relevant endpoints, 12:2028 (J;US) 
FOODSTUFFS 
See FOOD 
FORESTRY 


Management 
Report of Workshop on Forestry Program Evaluation held at 
Lome, Togo (Aafrica), May 7-11, 1984, 12:611 (R;US) 
Research Programs 
Report of Workshop on Forestry Program Evaluation held at 
Lome, Togo (Aafrica), May 7-11, 1984, 12:611 (R;US) 
FORESTS 
Data Analysis 
Historical analysis and spatial analysis: Landsat data applied to 
the study of ancient forest clearing in Picardy (France), 
12:1696 (RA;US) 


SPOT-simulation - an evaluation for forest inventory and 
mapping purposes, 12:1673 (RA;US) 


Regional remote sensing facility for easten and southern 

Africa, 12:1656 (RA;US) 
Plant Growth 

Atmospheric carbon dioxide change: agent of future forest 

growth or decline, 12:1494 (R;US) 
Remote Sensing 

Atmospheric effects on the remote sensing estimation of forest 
leaf area index, 12:1482 (RA;US) 

Diagnosis of forest recovery in east region of Kyoto using 
Landsat data, 12:1700 (RA;US) 

Discrete-object modeling of remotely sensed scenes, 12:1668 
(RA;US) 

Historical analysis and spatial analysis: Landsat data applied to 
the study of ancient forest clearing in Picardy (France), 
12:1696 (RA;US) 

SPOT-simulation - an evaluation for forest inventory and 
mapping purposes, 12:1673 (RA;US) 

Uses of remote sensing for monitoring and control of 
deforestation in the high jungle of Peru, 12:1701 (RA;US) 

Resource Assessment 
Three decades and a new Emory River Land 
Company status of management, 1984, 12:308 (R;US) 


Diagnosis of forest recovery in east region of Kyoto using 
Landsat data, 12:1700 (RA;US) 
FORMALDEHYDE 
Qualitative Chemical Analysis 
Measurements of combustion product emission factors of 
unvented kerosene heaters, 12:1631 (J;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATES 
Chemical Preparation 
Low temperature synthesis of methyl formate, 12:1006 (P;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 


PETROLEUM 
SHALE OIL 


Combustion 
Influence of alcohols on the combustion of hydrocarbon fuels 
in diffusion flames, 12:1044 (R;US) 
Combustion Products 
A current view of atmospheric CO/sub 2/, 12:1633 (BA;US) 


FOSSIL-FUEL POWER PLANTS 
Air Pollution 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
Air Pollution Abatement 
Laboratory experiments and power plant measurements 
concerning mist eliminators for flue gas desulfurization 
scrubbers, 12:367 (R;DE;In German) 
Air Pollution Control 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
Simulation 


Turbine and superheater bypass evaluation. Final report 
(Faster startup in cycling operation and less erosion with 
steam bypass systems, including bypass design), 12:361 
(R;US) 

Fly Ash 
Pilot-scale studies of closed-loop ash sluicing, 12:368 (R;US) 
Fuels 

Co-firing gas on coal-fired utility boilers: summary of benefits 
and review of operating experiences. Topical report, 
November 1985-April 1986, 12:364 (R;US) 


Load Management 
1985 fossil plant cycling workshop: proceedings, 12:360 (R;US) 
Recommendations 


Turbine and superheater bypass evaluation. Final report 
(Faster startup in cycling operation and less erosion with 
steam bypass systems, including bypass design), 12:361 
(R;US) 

Start-Up 

1985 fossil plant cycling workshop: proceedings, 12:360 (R;US) 

Turbine and superheater bypass evaluation. Final report 
(Faster startup in cycling operation and less erosion with 
steam bypass systems, including bypass design), 12:361 


Pilot-scale studies of closed-loop ash sluicing, 12:368 (R;US) 
FOUR-BODY PROBLEM 
Helium 3 
Four-body wave function of 73 He-system at the threshold 
energy, 12:2505 (R;SU) 
Fields 


Theory of a four-electron 2-D system in a strong magnetic 
field, 12:2593 (R;XA) 
Pions 
Four-body wave function of 7*He-system at the threshold 
energy, 12:2505 (R;SU) 
FRACTURE MECHANICS 
Mathematical Models 
Dislocation free zone model of fracture under reverse loading, 
12:732 (R;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 


Hydraulic characterization of a small groundwater flow system 
in fractured monzonitic gneiss, 12:2057 (R;CA) 
FRACTURING FLUIDS 
Fluid Flow 
Seismic monitoring of hydraulic fracturing: Techniques for 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 
FRAGMENTS (DECAY) 
See DECAY 


Regions 
Thematic study of 1982 SPOT simulation of Roscoff and the 
west coast of the Contentin Peninsula (France), 12:1773 
(RA;US) 
Environmental Policy 
Recent contributions of satellite remote sensing to the 
implementation of region environmental policy in the Ile de 








FRANCE 
Environmental Policy 


France (Paris region) through the quantitative mapping of 
urban vegetation, 12:1684 (RA;US) 
PWR Type Reactors 
Mixed loading calculation scheme for plutonium recycling in 
PWRs. Qualification on the Pu MINERVE experiment, 
12:408 (RA;US) 
Remote Sensing 
Analysis of possibilities offered by the Thematic Mapper for 
mapping land use and coastal waters: application to France's 
VAR department, 12:1757 (RA;US) 

Potential applications for SPOT data in the Paris region from 
the results of 1981 and 1983 simulation studies, 12:1756 
(RA;US) 

Strategy for implementing remote sensing in exploration 
geology-application to the Armorican massif (France), 
12:2086 (RA;US) 

Study of landscape units, ecozones and biophysical land use in 
France's drome department using Landsat data, 12:1680 
(RA;US) 

FRANCKENSTEIN 
See SCANNING MEASURING PROJECTORS 
FREDHOLM EQUATION 
Jacobian Function 
Exact evaluation of a Fredholm determinant associated with a 
transformation of paths, 12:2624 (R;XA) 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 

High-repetition-rate electron-beam rf acceleration and 
submillimeter wave generation via a free-electron laser. 
Report for 15 August 1985-14 February 1986, 12:1200 
(R;US) 

Beam Dynamics 

Absolute instability of the free electron laser, 12:1109 (BA;US) 
Computerized Simulation 

Absolute instability of the free electron laser, 12:1109 (BA;US) 
Extreme Ultraviolet Radiation 

High-gain free electron lasers as generators of short 
wavelength coherent radiation, 12:1101 (J;US) 

Gain 

High-gain free electron lasers as generators of short 
wavelength coherent radiation, 12:1101 (J;US) 

Novel method for the calculation of Cherenkov free-electron- 
laser gain, 12:1083 (R;US) 

Three-dimensional analysis of coherent amplification and self- 
amplified spontaneous emission in free-electron lasers, 
12:1097 (J;US) 

Instability 
Absolute instability of the free electron laser, 12:1109 (BA;US) 
Laser Radiation 

Three-dimensional analysis of coherent amplification and self- 
amplified spontaneous emission in free-electron lasers, 
12:1097 (J;US) 

Operation 

High-gain free electron lasers as generators of short 
wavelength coherent radiation, 12:1101 (J;US) 

Metal-grating far-infrared free-electron lasers, 12:1084 (R;US) 

FREE RADICALS 
See RADICALS 
FRENCH MINERVE REACTOR 
See MINERVE REACTOR 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICTIONLESS FLOW 
See IDEAL FLOW 
FRUIT (SEEDS) 


See SEEDS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ADDITIVES 
Chemical Properties 
Production and properties of organic, oxygen compounds as 
fuel extenders. Final report, 12:718 (R;DE;In German) 
Physical Properties 
Production and properties of organic, oxygen compounds as 
fuel extenders. Final report, 12:718 (R;DE;In German) 
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Production and properties of organic, oxygen compounds as 
fuel extenders. Final report, 12:718 (R;DE;In German) 
FUEL ASSEMBLIES 
Storage Facilities 
Fuel storage facilities at the Hanford Engineering 
Development Laboratory, 12:163 (R;US) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Field Tests 
Fuel cells. Technology status report, 12:645 (R;US) 
Testing 
Fuel cells. Technology status report, 12:645 (R;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 


Fuel cells. Technology status report, 12:645 (R;US) 
Contractors 


Fuel cells. Technology status report, 12:645 (R;US) 


Synthesis of novel fluorinated phosphonic and phosphinic acid 
electrolytes for phosphoric-acid fuel cells. Annual report, 
May 1985-April 1986, 12:646 (R;US) 

Historical Aspects 
Fuel cells. Technology status report, 12:645 (R;US) 


Fuel cells. Technology status report, 12:645 (R;US) 
Materials 
Fuel cells. Technology status report, 12:645 (R;US) 
Research Programs 
Fuel cells. Technology status report, 12:645 (R;US) 
Technology Base Research Project for electrochemical energy 
storage. Annual report for 1985, 12:586 (R;US) 
Technology Assessment 
Fuel cells. Technology status report, 12:645 (R;US) 
Testing 
Fuel cells. Technology status report, 12:645 (R;US) 
FUEL CHANNELS 
Heat Transfer 
ASSERT-4 user’s manual. Two phase flow and heat transfer in 
rod bundles, 12:3217 (R;CA) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Uranium in the nuclear fuel cycle, 12:187 (R;BR) 
Economic Analysis 
United States advanced technologies. The assurance of low 
prices, 12:189 (J;JP) 
National Program Plans 
United States advanced technologies. The assurance of low 
prices, 12:189 (J;JP) 
Research Programs 
General overview of CANDU advanced fuel cycles program. 
Rationale and thrusts, 12:420 (R;CA) 
FUEL ECONOMY 
Computerized Simulation 
Documentation for the personal computer version of the 
Motor Fuel Consumption Model, 12:717 (R;US) 
FUEL ELEMENTS 
See also FUEL PINS 


FUEL RODS 
SPENT FUEL ELEMENTS 


HTGR fuel element structural design considerations, 12:416 
(R;US) 
Fabrication 
Zircaloy tubes without seam for fuel elements fabrication, 
12:769 (R;BR;In Portuguese) 
Performance 
Standard problem calculations with BALO-2A, 12:481 
(RA;US) 
FUEL GAS 


See also HIGH BTU GAS 
NATURAL GAS 
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Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 


Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 

FUEL INJECTION SYSTEMS 
Design 


Design of deuterium and tritium pellet injector systems for 
Tokamak Fusion Test Reactor, 12:3089 (BA;US) 

Deuterium Pellet Injector gun design, 12:3091 (BA;US) 

Tritium pellet injector design for Tokamak Fusion Test 
Reactor, 12:3090 (BA;US) 


Tritium pellet injector design for Tokamak Fusion Test 
Reactor, 12:3090 (BA;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL PELLETS 
Acceleration 


High-velocity hydrogen pellet injector consisting of a gas gun 
and a plasma-arc-driven railgun, 12:3157 (BA;US) 


Simple pipe gun for hydrogen pellet injection, 12:3026 (J;US) 
Technology 


Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 


ydrodynamics 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 
Laser 


Implosions 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
“ (BA;US) 


etallography 
Metallography of thoria-based fuel materials, 12:442 (BA;US) 
Pellet Injection 
High-velocity hydrogen pellet injector consisting of a gas gun 
and a plasma-arc-driven railgun, 12:3157 (BA;US) - 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Fabrication 
Nuclear powerplant functions: control and moni' testing 
and equipment qualification, manufacturing, 12:490 OTRAUS 


Calculation and experiment comparison for sample and fuel pin 
irradiation experiments in PHENIX, 12:436 (RA;US) 
FUEL POOLS 
Session 1: Design and safety aspects of wet spent fuel storage 
facilities. Summary, 12:181 (RA;FI) 
Session 3: Storage system design including improvements based 
on existing operational experience. Summary, 12:183 (RA;FI) 
Criticality 
Nuclear criticality safety of fuel element storage for upgraded 
research reactor JRR-3, 12:1061 (R;JP;In Japanese) 
FUEL RACKS 


Experience in reracking the spent fuel pool of NPS Paks, 
12:179 (RA;FI) 
Fuel Pools 
Experience in reracking the spent fuel pool of NPS Paks, 
12:179 (RA;FT) 
FUEL REPROCESSING PLANTS 
Accounting 


Demonstrations of safeguards process monitoring sensitivities. 
Consolidated Fuel Reprocessing Program, 12:259 (R;US) 
Criticality 
Critical experiments facility and criticality safety programs at 
JAERI, 12:155 (R;JP) 
Radioactive Waste Management 
Review on state of art technique at fuel reprocessing plants, 
12:156 (R;AT;In German) 


Demonstrations of safeguards process monitoring sensitivities. 
Consolidated Fuel Reprocessing Program, 12:259 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 


FUEL RODS 
Gas Tungsten-Arc Welding 
Welding qualification procedure for fuel rods tubes of Zr-Sn 
alloys by the TIG automatic process, 12:768 (R;BR;In 
Portuguese) 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Chemical Preparation 
Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
Staged Combustion 
of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUGEN ATR 
See JATR REACTOR 
FUMES 
See AEROSOLS 
FUMIGANTS 
Indoor Air Pollution 
Semen study of papaya workers exposed to ethylene 
dibromide, 12:1529 (R;US) 
FUNCTIONS 
See also TRANSFER FUNCTIONS 
Numerical Solution 
Some root solving tasks made easy: a novel approach, 12:3245 
(R;US) 
FUNGI 
See also LICHENS 
Comparative Evaluations 
Biodegradation and bioconversions of coals by 
progress report No. 4, July 1-September 30, 1986, 12:19 
(R;US) 
Metabolism 
Catabolic fate of Streptomyces viridosporus T7A-Produced, 
acid precipitable polymeric lignin upon incubation with 
ligninolytic Streptomyces species and Phanerochaete 
chrysosporium, 12:1909 (J;US) 
FUNGICIDES 


Synthesis of metnyl-2-/2-'*C/benzimidazolecarbamate and 2- 
amino/2-1*C/benzimidazole, 12:1033 (RA;XM;In Russian) 


Health-assessment document for polychlorinated dibenzofurans. 
Review draft, 12:1519 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNITURE INDUSTRY 
Air Heaters 
Health-hazard eval n report HETA 84-476-1647, Kimball 
International presommetar Products, Inc., Jasper, Indiana, 
12:2047 (R;US) 
Hazardous Materials 
Health hazard evaluation report HETA 84-167-1662, Simmons, 
USA, Kansas City, Kansas, 12:1522 (R;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUSION (WELDING) 
See WELDING 

















GADOLINIUM 
Molecular Structure 
Intermediate valence model of the hyperfine field and 
relaxation rate of cerium in gadolinium metal, 12:2149 
(R;XA) 
GADOLINIUM 154 TARGET 
Neutron Reactions 
Determination of absolute intensities of gamma transitions in 
neutron resonances, 12:2451 (R;SU;In Russian) 
GADOLINIUM 155 
Energy-Level Transitions 
Determination of absolute intensities of gamma transitions in 
neutron resonances, 12:2451 (R;SU;In Russian) 
GADOLINIUM 156 TARGET 
Neutron Reactions 
Determination of absolute intensities of gamma transitions in 
neutron resonances, 12:2451 (R;SU;In Russian) 
GADOLINIUM 157 
Energy-Level Transitions 
Determination of absolute intensities of gamma transitions in 
neutron resonances, 12:2451 (R;SU;In Russian) 
GALACTIC EVOLUTION 
Cosmological Models 
String-seeded spirals: Origin of rotation and the density of the 
halo, 12:2117 (J;US) 
GALAXIES 
Gamma Spectra 
Probing the structure of the galactic halo with gamma rays 
produced by annihilations of weakly interacting massive 
particles, 12:2120 (J;US) 
GALLIUM 
Evaporation 
Initial decomposition of GaAs during rapid thermal annealing, 
12:905 (J;US) 
GALLIUM 71 TARGET 
Neutrino Reactions 
Resonant solar neutrino oscillation experiments, 12:2116 (J;US) 
GALLIUM ALLOYS 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
GALLIUM ANTIMONIDES 
Electronic Structure 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
Photoelectron Spectroscopy 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
GALLIUM ARSENIDES 
Annealing 
Initial decomposition of GaAs during rapid thermal annealing, 
12:905 (J;US) 
Carrier Lifetime 
Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Charged-Particle Transport 
Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Chemical Reactions 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
(J;US) 
ion 
Initial decomposition of GaAs during rapid thermal annealing, 
12:905 (J;US) 
Electron Mobility 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 
Electronic Structure 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
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Energy Transfer 
Photophysical properties of molecules near metal and 
semiconductor surfaces (Biacetyl/Ag(111); 
pyrazine/GaAs(110); pyrene/Si(111)), 12:1014 (R;US) 
Hall Effect 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 
Holes 
Large valence-band nonparabolicity and tailorable hole masses 
in strained-layer superlattices, 12:904 (J;US) 
Homojunctions 
Time-of-flight studies of minority-carrier diffusion in Al/sub 
x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Interfaces 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
G;US) 
Liquid Phase Epitaxy 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
GJ;US) 


Magneto-luminescence measurements in InGaAs/GaAs single- 
strained-quantum-wells, 12:884 (R;US) 
Muon Probes 
Muon channeling in semiconductors: Evidence for pionium 
formation, 12:921 (J;US) 
Order Parameters 
Synchrotron x-ray study of a Fibonacci superlattice, 12:918 
G;US) 
Photoelectron Spectroscopy 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
Photoluminescence 
GaAs/In/sub x/Al/sub 1-x/As (0 = x = 0.006) indirect 
bandgap superlattices, 12:1141 (R;US) 
Pionium 
Muon channeling in semiconductors: Evidence for pionium 
formation, 12:921 (J;US) 
Pions Plus 
Muon channeling in semiconductors: Evidence for pionium 
formation, 12:921 (J;US) 
Randomness 
Synchrotron x-ray study of a Fibonacci superlattice, 12:918 
(J;US) 
Sorptive Properties 
Initial decomposition of GaAs during rapid thermal annealing, 
12:905 (J;US) 
Strains 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 





Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 

Large valence-band nonparabolicity and tailorable hole masses 
in strained-layer superlattices, 12:904 (J;US) 

Thermodynamic Properties 

Thermophysical properties measurements of gallium arsenide 
and cadmium telluride. Final report, 1 November 1984-31 
August 1986, 12:869 (R;US) 

Valence 
Large valence-band nonparabolicity and tailorable hole masses 
in strained-layer superlattices, 12:904 (J;US) 
X-Ray Diffraction 
Synchrotron x-ray study of a Fibonacci superlattice, 12:918 
(J;US) 
GALLIUM PHOSPHIDES 

Electronic Structure 

Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 

Photoelectron Spectroscopy 

Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
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GAMMA DETECTION 
Scintillation Detectors 
HOTSPUR: neutron induced gamma rays emitted by DT 
neutron pulsed sphere - detector calibration, 12:1368 (R;US) 
GAMMA RADIATION 
Aerial Monitoring 
Development of aerial gamma radiation survey system III. 
Analysis of flight experiment in artificial gamma radiation 
field, 12:1749 (R;JP;In Japanese) 
GAMMA RADIOGRAPHY 


Equipment of gamma radiography, 12:1363 (R;BR;In 
Portuguese) 
Regulatory Guides 
Equipment of gamma radiography, 12:1363 (R;BR;In 
Portuguese) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTRA 
S Codes 
Implementation of the SAMPO computer code in the Cyber 
170-750, 12:3223 (R;BR;In Portuguese) 
GAMMA SPECTROMETERS 
Spectrometer with semiconductor detectors on-line with the 
HP-2116B computer, 12:1347 (R;SU;In Russian) 


Efficiency 
Study of operational systems of gamma spectrometry systems, 
12:1340 (R;BR;In Portuguese) 
Energy Resolution 
Study of operational systems of gamma spectrometry systems, 
12:1340 (R;BR;In Portuguese) 
GAMMA SPECTROSCOPY 
Neutron Reactions 


Multiplicity spectrometry, 12:1337 (RA;XA) 
P Codes 


Gamma-ray production cross sections for 0.9 to 20 MeV 
neutron interactions with !°B, 12:2416 (R;US) 
GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
Grand Accelerateur National 'a Ions Lourdes, a heavy ion 
accelerator consisting of two identical isochronous cyclotrons and 
a particle booster for injection, located in Orsay, France. 


Operation 
Status report on GANIL, 12:1232 (RA;SU) 
GAS ANALYSIS 
Recent improvements in real-time gas electron diffraction, 
12:932 (R;US) 
Data Base Management 
Analyses of natural gases, 1917-1985. Data file, 12:108 (R;US) 
GAS BURSTS 
See ROCK BURSTS 
GAS COMPRESSORS 
Design 


A generic pump/compressor design for circulation of 
cryogenic fluids, 12:1076 (BA;US) 
Performance 
A generic pump/compressor design for circulation of 
cryogenic fluids, 12:1076 (BA;US) 
GAS FLOW 
See also AIR FLOW 
Electron Diffraction 
Recent improvements in real-time gas electron diffraction, 
12:932 (R;US) 
GAS HYDRATES 


Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature (271 references), 12:99 (R;US) 

Reviews - 

Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature (271 references), 12:99 (R;US) 


Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature (271 references), 12:99 (R;US) 


GAS INJECTION 
Economic Analysis 
Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recomended MER. Final technical report, 12:78 (R;US) 
Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recommended MER (addendum). Final technical report, 
12:77 (R;US) 
Optimization 
Petroleum reservoir engi ing support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recomended MER. Final technical report, 12:78 (R;US) 
Recommendations 
Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recommended MER (addendum). Final technical report, 
12:77 (R;US) 
GAS TUNGSTEN-ARC WELDING 
Simulation 
Thermal mechanical modeling of gas tungsten arc welding, 
12:781 (R;US) 
Heat Transfer 
Thermal finite element formulation and solution versus 
experimental results for thin-plate GTA welding, 12:1118 
G;US) 
GAS TURBINE POWER PLANTS 
Combustion 
Gasification of solid fuels in the energy management of 
industry, 12:698 (R;FI;In Finnish) 


Gasification of solid fuels in the energy management of 
industry, 12:698 (R;FI;In Finnish) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Combustors 
Evaluation of alternate combustor concepts for gas turbine 
applications. Final report, October 1984-September 1986, 
12:359 (R;US) 
Proceedings of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
Fuel Substitution 
Proceedings of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
Fuels 
ings of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
USAF toxicology research on petroleum and shale-derived 
aviation gas turbine fuels, 12:95 (R;US) 
Research 
Advanced Gas Turbine (AGT) technology development 
project. Annual report, July 1984-June 1985, 12:702 (R;US) 
Turbine Blades 
Ceramic-Barrier Turbine-Blade demonstration. Final report, 
January 1984-March 1986, 12:1155 (R;US) 
GAS UTILITIES 
Air Pollution Monitors 
Fabrication and testing of a prototype handheld 
electrochemical CO monitor. Final report, June 1984-July 
1985, 12:1397 (R;US) 
Financial Data 
Statistics of interstate natural gas pipeline companies, 1985, 
12:105 (R;US) 
Investment 
Statistics of interstate natural gas pipeline companies, 1985, 
12:105 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Heat Recovery 
Industrial waste gas streams: control technologies and R and D 
programs. Final report, 12:689 (R;US) 








GASEOUS WASTES 
Waste Product Utilization 


Waste Product Utilization 

Industrial waste gas streams: control technologies and R and D 
programs. Final report, 12:689 (R;US) 
GAS-INSULATED SUBSTATIONS 

Construction 
GIS substation design, 12:374 (RA;US) 
GIS system planning, 12:372 (RA;US) 

Design 


GIS substation design, 12:374 (RA;US) 
Safety and design of gas-insulated substations, 12:375 (RA;US) 
Maintenance 


Bonneville Power Administration's GIS maintenance 
experience, 12:376 (RA;US) 


Bonneville Power Administration's experience with gas- 
insulated substation technology, 12:370 (RA;US) 


Planning 
GIS system planning, 12:372 (RA;US) 


Bonneville Power Administration's GIS maintenance 
experience, 12:376 (RA;US) 


Safety 
Safety and design of gas-insulated substations, 12:375 (RA;US) 
Switches 


Application and characteristics of GIS switching devices, 
12:373 (RA;US) 
Technology Assessment 
Bonneville Power Administration's experience with gas- 
insulated substation technology, 12:370 (RA;US) 
Testing 
Laboratory GIS testing program, 12:377 (RA;US) 
GASOLINE 
See also UNLEADED GASOLINE 
Combustion 
Patterns of vehicle misfueling in 1981 and 1982: Where, when, 
what vehicles, and how often, 12:714 (BA;US) 
GASTEROPODS 
See MOLLUSCS 
GE SEMICONDUCTOR DETECTORS 
Energy Resolution 
Absolute peak detection efficiencies of a Ge(Li) detector for 
high gamma-ray energies, 12:1342 (R;JP;In Japanese) 
GE STANDARD REACTOR 
Prior to 1975, BWR/6 Type Reactors was used. 
Reactor Safety 
Retran benchmarking against GE level swell test and 
comparison with TRAC and RELAPS predictions, 12:543 
(RA;US) 
Transients 
Retran benchmarking against GE level swell test and 
comparison with TRAC and RELAPS predictions, 12:543 
(RA;US) 
GEESE 
Habitat 
Habitat suitability index models: greater white-fronted goose 
(wintering) (Anser albifrons), 12:1775 (R;US) 
GENE MUTATIONS 
DNA Sequencing 
Massachusetts Institute of Technology progress report, January 
1-July 14, 1986, 12:1902 (R;US) 
GENERAL ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Poincare Groups 
Poincare group as the symmetry group of canonical general 
relativity, 12:2675 (R;AT) 
Tensors 
Curvature and torsion from matter, 12:2614 (R;XA) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 


Collective biology of the gene: Towards genetic dynamics 
engineering, 12:1905 (R;XA) 


ERA-12/1 / 1862S 


GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
NATURAL GAS HYDRATE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Strategy for implementing remote sensing in exploration 
geology-application to the Armorican massif (France), 
12:2086 (RA;US) 

GEOLOGIC FAULTS 


Use of space technology in earthquake hazard assessment, 
12:1658 (RA;US) 
GEOLOGIC FRACTURES 
See also GEOLOGIC FAULTS 
Mathematical Models 
Use of geostatistics to incorporate spatial variability in the 
modeling of flow through fracture networks, 12:2062 (R;US) 
GEOLOGIC STRUCTURES 


See also GEOLOGIC FRACTURES 
LINEAMENTS 


REEFS 
SEDIMENTARY BASINS 


Evaluation of the contribution of satellite data to geological 

mapping, 12:1679 (RA;US) 
GEOLOGIC SURVEYS 
Remote Sensing 

Evaluation of the contribution of satellite data to geological 
mapping, 12:1679 (RA;US) 

Status and future of satellite image mapping based on 
experience of the US Geological Survey, 12:2071 (RA;US) 

GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act, 12:2063 
(R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act: statutory 
interpretive guidance. Guidance manual for hazardous waste 
land treatment, storage, and disposal facilities. Interim report 
(Final), 12:2064 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 
Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix D. 
Development of vulnerability criteria based on risk 
assessments and theoretical modeling. Interim report (Final), 
12:2068 (R;US) 

GEOMAGNETIC FIELD 
Solar Wind 

Manifestation of a north-south asymmetry of sunspot-formation 
activity in the geomagnetic indices. Technical document, 
12:2096 (R;US) 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS 
Data Acquisition Systems 
Evaluation of integrated data sets - four examples, 12:147 
(J;GB) 


Evaluation of integrated data sets - four examples, 12:147 
(J;GB) 
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Tomography 
Feasibility of geophysical diffraction tomography for 
quantitative high resolution imaging, 12:2074 (R;US) 
ENERGY 


Geothermal technology publications and related reports: a 
bibliography, January 1984-December 1985, 12:331 (R;US) 
FLUIDS 


Flow 
Advective-diffusive/dispersive transport of chemically 
species in hydrothermal systems. Final report, FY83-85, 


Impacts 
Estimating environmental costs and benefits for five generating 
resources. Technical appendices. Description of generic 
generating resources, their likely significant environmental 
effects, and the economic value of those effects. Final report, 
12:592 (R;US) 
Performance Testing 
Performance evaluation of Ormat unit at Wabuska, Nevada. 
Final report, 12:337 (R;US) 
Vapor Separators 
Rotary separator-turbine. Summary report. Final report, 12:338 
(R;US) 


See also HYDROTHERMAL SYSTEMS 
Mathematical Models 
Numerical models for the evaluation of geothermal systems, 
12:335 (R;US) 
Pressure Gradients 
Numerical studies of gravity effects in two-phase reservoirs, 
12:334 (R;US) 
Two-Phase Flow 
Numerical studies of gravity effects in two-phase reservoirs, 
12:334 (R;US) 
GEOTHERMOMETERS 
Physicochemical basis of the Na-K-Ca geothermometer, 12:341 
(R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Argon 40 Reactions 
Crystal blocking in heavy ion reactions, 12:2427 (R;US) 


Epitaxial growth and heterostructure synthesis by ion beam 
deposition (IBD), 12:873 (R;US) 
Electronic Structure 


Electron-phonon interactions and superconductivity in Si, Ge, 
and Sn, 12:897 (J;US) 
Electron-Phonon Coupling 
Electron-phonon interactions and superconductivity in Si, Ge, 
and Sn, 12:897 (J;US) 
Energy-Level Transitions 
Intrinsic linewidths of 1S — nP donor transitions in ultra-pure 
germanium, 12:767 (R;US) 


Free-exciton diffusion and decay in zero-stress Ge, 12:797 
(J;US) 
Infrared Spectra 
Ir-spectroscopy of impurity complexes in germanium, 12:879 
(R;US) 
Muon Probes 
Muon channeling in semiconductors: Evidence for pionium 
formation, 12:921 (J;US) 
Oxygen 16 Reactions 
Crystal blocking in heavy ion reactions, 12:2427 (R;US) 
Pionium 
Muon c! in semiconductors: Evidence for pionium 
formation, 12:921 (J;US) 
Pions Plus 
Muon channeling in semiconductors: Evidence for pionium 
formation, 12:921 (J;US) 
Silicon 28 Reactions 
Crystal blocking in heavy ion reactions, 12:2427 (R;US) 
vity 


Electron-phonon interactions and superconductivity in Si, Ge, 
and Sn, 12:897 (J;US) 


Ultrasonic Waves 
Ultrasonic attenuation in electron-hole liquids, 12:910 (J;US) 
GERMANIUM 72 
Excited States 
Investigation of the structure of 02* states of even-even Ge and 
Ge isotopes, 12:2429 (R;SU;In Russian) 
Nuclear Structure 
Investigation of the structure of 02* states of even-even Ge and 
Ge isotopes, 12:2429 (R;SU;In Russian) 
GERMANIUM 72 TARGET 
Oxygen 18 Reactions 
Giant dipole resonances in excited nuclei, 12:2428 (R;US) 
GERMANIUM ALLOYS 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM IONS 
Ultraviolet Spectra 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 


Materials used for the purification of vacuum atmospheres; see 
also the specific materials. 
Computerized Control Systems 
Titanium sublimation pumping systems and performances on 
the Tandem Mirror Experiment-Upgrade (TMX-U), 12:3123 
(BA;US) 
Performance 
Titanium sublimation pumping systems and performances on 
the Tandem Mirror Experiment-Upgrade (TMX-U), 12:3123 
(BA;US) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Fine Structure 
Microscopic studies of electric dipole resonances in Ip shell 
nuclei, 12:2517 (R;DD) 
Gamow-Teller Rules 
Study of Gamow-Teller resonances and of A-resonance 
excitation by (*He,t) reactions at intermediate energies, 
12:2415 (R;FR;In French) 
. Neutron Reactions 
12C(n,yo)"*C reaction in the giant resonance region, 12:2420 
G;NL) 
GLASS 
See also BOROSILICATE GLASS 


Isotopic Exchange 
reactions in glasses (Between hydrogen and 
deuterium), 12:971 (R;US) 
GLASS INDUSTRY 
Health Hazards 
Preliminary survey report: control technology for manual 
transfer of chemical powders at Corning Glassworks, 
Harrodsburg, Kentucky, 12:1550 (R;US) 
GLOVES 
Surface Contamination 
Measurement by room-temperature phosphorescence of 
polynuclear aromatics containing hydrocarbon fuels that 
permeate glove materials, 12:2010 (R;US) 
GLOW DISCHARGES 
Plasma Filament 
Onset conditions for constriction and filament formation in 
diffuse glow discharge plasmas, 12:2903 (BA;US) 
Plasma Production 
Onset conditions for constriction and filament formation in 
diffuse glow discharge plasmas, 12:2903 (BA;US) 














GLUCOPROTEINS 
Enzyme immunoassay 


GLUCOPROTEINS 
Enzyme Immunoassay 
Binding specificities of eight monoclonal antibodies to human 
glycophorin A - studies with M/sup c/M, and M/sub 
k/En(UK) variant human erythrocytes and M- and MN/sup 
V/-type chimpanzee erythrocytes, 12:1900 (J;US) 
Liquid Column Chromatography 
Isolation and purification of schistosome antigens by affinity 
chromatography using immobilized lectins, 12:1890 (RA;XA) 
GLYCINE HISPIDA 
Plant Growth 
Influence of nutrition on vegetation response to carbon 
dioxide. I. Interactions of nitrogen and phosphorus supply on 
soybean growth and nutritional parameters (Glycine max 
(L.) Merr.), 12:2011 (R;US) 
GLYCOLS 
See also POLYETHYLENE GLYCOLS 
Spin Orientation 
Dynamic polarization of *C in ethylene-1,2-**C, glucol, 
12:1042 (J;NL) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GNEISSES 
Hydraulic Conductivity 
Hydraulic characterization of a small groundwater flow system 
in fractured monzonitic gneiss, 12:2057 (R;CA) 
GOBAR GAS 
See METHANE 
GOLD 
Corrosion 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Ductility 
Effec’s of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Erosion 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Impact Shock 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
GOLD 195 
Isotope Production 
Some aspects of the production and application of radioactive 
isotopes, 12:261 (RA:XA) 
GOLD 197 TARGET 
Alpha Reactions 
Cross sections for the formation of helium and lithium isotopes 
in the interaction of a-particles with silver and gold, 12:2437 
(R;SU;In Russian) 
Carbon 12 Reactions 
Ternary fission with *He emission in *O(144 Mev) + ***Th 
and 'C(108 Mev) + **7Au reactions, 12:2460 (R;SU;In 
Russian) 
Oxygen 16 Reactions 
Light particle emission in /sup 16/O-induced reactions on /sup 
12/C, /sup 27/Al, and /sup 197/Au at E-italic/A-italic = 25 
MeV, 12:2419 (J;US) 
GOLD 198 TARGET 
Neutron Reactions 
Pygmy resonance appeared in keV-neutron capture gamma-ray 
spectra of nuclei N = 82-126, 12:2452 (RA;JP) 
GOLD ALLOYS 
Electronic Structure 
Theoretical x-ray-photoemission-spectroscopy intensities of the 
actinide compounds Ulrs,UPts, and UAus, 12:792 (J;US) 
Photoelectron Spectroscopy 
Theoretical x-ray-photoemission Py intensities of the 
actinide compounds Ulrs,UPts, and UAus, 12:792 (J;US) 
GOLD COMPOUNDS 
See also AURATES 
GOLD IODIDES 


Specific Heat 
Bulk superconducting specific-heat anomaly in B- 
di[bis(ethylenedithio) tetrathiafulvalene] diiodoaurate [B- 
(ET)Aule], 12:889 (J;US) 
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GOLD IODIDES 
Electric Conductivity 
Measurement of the energy gap in an organic superconductor: 
Evidence for extremely strong coupling, 12:922 (J;US) 
Energy Gap 
Measurement of the energy gap in an organic superconductor: 
Evidence for extremely strong coupling, 12:922 (J;US) 
GRADED LIE GROUPS 
Boson-Fermion Symmetry i 
Boson realizations of Dyson type for representations of 
semisimple Lie algebras and superalgebras, 12:2353 
(RA;SU;In Russian) 
Dyson Representation 
Boson realizations of Dyson type for representations of 
semisimple Lie algebras and superalgebras, 12:2353 
(RA;SU;In Russian) 
Fourier Analysis 
Summation of Fourier series on compact Lie groups by 
spherical means, 12:2319 (R;XA) 
Hermitian Operators 
Hermitean oscillator-like realizations of classical algebras and 
superalgebras in Hilbert space with positive definite metric, 
12:2318 (R;XA) 
Irreducible Representations 
Irreducible finite-dimensional representations of the Lie 
superalgebra sl(1,2) in a Gel’fand-Zetlin basis, 12:2307 
(R;XA) 


Reducible representations of the extended conformal 
superalgebra and invariant differential operators, 12:2340 
(R;XA) 

GRAIN ALCOHOL 
See ETHANOL 
GRAINS (CEREAL) 


GRAND GULF-1 REACTOR 
Port Gibson, Mississippi, USA 
Reactor Cores 
Summary of core damage frequency from internal initiators: 
Grand Gulf, 12:566 (R;US) 
Reactor Operation 
Summary of core damage frequency from internal initiators: 
Grand Gulf, 12:566 (R;US) 
Risk Assessment 
Summary of core damage frequency from internal initiators: 
Grand Gulf, 12:566 (R;US) 
GRAND GULF-2 REACTOR 
Port Gibson, Mississippi, USA 
Reactor Cores 
Summary of core damage frequency from internal initiators: 
Grand Gulf, 12:566 (R;US) 
Reactor Operation 
Summary of core damage frequency from internal initiators: 
Grand Gulf, 12:566 (R;US) 
Risk Assessment 
Summary of core damage frequency from internal initiators: 
Grand Gulf, 12:566 (R;US) 
GRAND UNIFIED THEORY 
Bosons 
Extra gauge bosons in Ee, 12:2384 (J;US) 
Gauge Invariance 
Extra gauge bosons in Eg, 12:2384 (J;US) 
RRANITES 


G 
Compression Strength 
Analysis and observation of keyblock occurrence in tunnels in 
granite, 12:925 (BA;US) 


Analysis and observation of keyblock occurrence in tunnels in 
granite, 12:925 (BA;US) 

Inelastic deformations of fault and shear zones in granitic rock, 
12:926 (BA;US) 


Alteration 
Physicochemical basis of the Na-K-Ca geothermometer, 12:341 
(R;US) 
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Isotope Dating 
Geochronology of granitoids and gneisses from the Rio Maria, 
Mata Geral farm and Itacaiunas river regions, southern Para, 
Brazil, 12:2060 (R;BR;In Portuguese) 
Isotope Ratio 
Oxygen isotope regional pattern in granitoids from the 
Cachoeirinha Belt, northeast Brazil, 12:1721 (R;BR;In 
Portuguese) 
Oxygen Isotopes 
Oxygen isotope regional pattern in granitoids from the 
Cachoeirinha Belt, northeast Brazil, 12 12:1721 (R;BR;In 
Portuguese) 
Rock-Fluid Interactions 
Physicochemical basis of the Na-K-Ca geothermometer, 12:341 
(R;US) 


Analysis and observation of keyblock occurrence in tunnels in 
granite, 12:925 (BA;US) 
Shear Properties 
Inelastic deformations of fault and shear zones in granitic rock, 
12:926 (BA;US) 
Temperature Effects 
Inelastic deformations of fault and shear zones in granitic rock, 
12:926 (BA;US) 
Thermal Stresses 
Inelastic deformations of fault and shear zones in granitic rock, 
12:926 (BA;US) 
GRANULAR BED FILTERS 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Flow Models 
Granular Flow Project. Quarterly report, April-June 1986, 
12:1115 (R;US) 
Fluid Flow 
Flow of granular solids: 3-dimensional, discrete-particle 
computer modeling of uniform shear, 12:1117 (R;US) 
Shear 


Viscosity, granular-tem and stress calculations for 
shearing assemblies of inelastic, frictional disks, 12:2573 
GUS) 

Viscosity 


Viscosity, granular-temperature, and stress calculations for 
shearing assemblies of inelastic, frictional disks, 12:2573 
G;US) 

GRAPHITE 
Catalytic Effects 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Chemical Properties 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Electron Transfer 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
Electronic Structure 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 


Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 
Melting 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 


A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Sorptive Properties 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Stress Analysis 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
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Surface Properties 
Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 


Activity 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAPHS 


Processing 

Perry plus: a practical approach to preparing visuals, 12:3184 

(R;US) 
GRASS 
See also SUGAR CANE 
Radionuclide Kinetics 

Uptake of **2“°Py and **1Am by grass on normally grazed 

pastures, 12:1989 (RA;NL) 


GRASSLANDS 
See RANGELANDS 
GRATINGS 
Design 
Aplanatic incidence diffraction grating: a new optical 
element, 12:2691 (J;US) 
Electron Beams 
Performance report for “a visible tunable source”, 12:1087 
(R;US) 
Geometrical Aberrations 
Aplanatic ig incidence diffraction grating: a new optical 


element, 12:2691 (J;US) 
Spatial Resolution 

Aplanatic grazing incidence diffraction grating: a new optical 

element, 12:2691 (J;US) 
GRAVITATION 
Inverse Scattering Problem 

Stationary axially symmetric exterior solutions in the five 
dimensional representation of the Brans-Dicke-Jordan theory 
of gravitation, 12:2590 (R;XA) 

Temperature Gradients 

Alternative explanations of the Eoetvoes results, 12:2684 

(;US) 
GRAVITATIONAL FIELDS 
Conformal Invariance 

Nonlocal invariants of a particle number-type in asymptotically 

plane spaces, 12:2355 (RA;SU;In Russian) 
Energy Losses 
Sensitivity of chemical dissipative structures to external fields: 
formation of propagating bands, 12:989 (J;NL) 
Twistor Theory 
Twist-free type N gravitational fields, 12:2605 (R;XA) 
GRAVITATIONAL WAVE DETECTORS 
Lasers 

Gravity-wave detection via correlated-spontaneous-emission 

lasers, 12:2118 (J;US) 
GREAT BASIN 
Nuclear Explosion Detection 
Attenuation in the western Great Basin. Final report, 1 
October 1984-30 June 1985, 12:1450 (R;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSE PROJECT 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.2, delayed gamma- 
ray measurements. Part 1. Gamma-ray spectrum 
measurements (abridged), 12:1431 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 8.0. General report 
of blast studies on aircraft, 12:1433 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.2. Delayed 
gamma-ray measurements. Part 4. Measurements under 
collimated conditions, 12:1446 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 2.9. Blast injuries in 
foxholes, 12:1428 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6, blast 
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measurements. Part 3. Pressure near ground level. Section 4. 
Blast asymmetry from aerial photographs. Section 5. Ball- 
crusher-gauge measurements of peak pressure, 12:1432 
(R;US) 

Nuclear Explosions 

Operation Greenhouse. Scientific Director’s report. Annex 1.6. 
Blast measurements. Part 2. Free-air peak-pressure 
measurements. Section 1. Nuclear explosions, 1951, 12:1425 
(R;US) 

GRINDING 
Energy Conservation 
Mathematical modeling of two-stage classification. Final 
report, 12:690 (R;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND COVER 
Remote Sensing 

Evaluation of a SAR image for use in the classification of 

vegetation cover, 12:1671 (RA;US) 
GROUND DISPOSAL 
Radionuclide Migration 

Technology development for the design of shallow land burial 

facilities at semiarid sites, 12:205 (R;US) 
Remedial Action 

Development of corrective measures and site stabilization 
technologies for shallow land burial facilities at semiarid 
sites, 12:206 (R;US) 

GROUND WATER 
Age Estimation 

Radioactive carbon-14 dating of ground waters in IPEN for © 
evaluation of water resources in Rio Grande do Norte and 
Parana basin, 12:2061 (RA;BR) 

Chemical Radiation Effects 

Radiation chemical effects in experiments to study the reaction 
of glass in an environment of gamma-irradiated air, 
groundwater, and tuff (NNWSI Project), 12:886 (R;US) 

Contamination 

Groundwater contamination from refinery operations. Final 
report, 12:96 (R;US) 

Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 

Flow Models 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 
Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 

Theory and implementation for SWIFT II. The Sandia waste- 
isolation flow and transport model for fractured media. 
Release 4.84, 12:250 (R;US) 

Fluid Flow 

Numerical modeling of groundwater flow and water quality at 
underground coal gasification sites. Final technical report, 
12:5 (R;US) 

Hydrology 

Geologic inference from flow net transmissivity determination: 

three case studies, 12:2070 (J;US) 
Liquid Flow 

Hydraulic characterization of a small groundwater flow system 

in fractured monzonitic gneiss, 12:2057 (R;CA) 
Radioactivity 

Characterization plan for the Old Hydrofracture Facility, 
12:251 (R;US) 

Experience and improved techniques in radiological 
environmental monitoring at major DOE low-level waste 
disposal sites, 12:196 (R;US) 

Remote Sensing 

Applications of SLHR Good Year and SIR-A radar and 
Landsat satellite imagery in a geomorphology and soil 
survey of the Venezuelan Amazon region, 12:1695 (RA;US) 
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Water Pollution 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix D. 
Development of vulnerability criteria based on risk 
assessments and theoretical modeling. Interim report (Final), 
12:2068 (R;US) 

Geohydrologic summary for herbicide orange sites at Eglin 
AFB, Florida and the the Naval Construction Battalion 
Center, Gulfport, Mississippi. Final report, April 1984-April 
1986, 12:1723 (R;US) 

Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 

Superfund Record of Decision (ROD) annual report FY ‘85, 
12:600 (R;US) 

Superfund Record of Decision (EPA Region 5): Novaco 
Industries Site, Temperance, Michigan, June 1986. Final 
xeport, 12:602 (R;US) 

Water Pollution Abatement 

Development of a tank test method for a national survey of 
underground storage tanks (revised draft). Final report, June 
1985-January 1986, 12:88 (R;US) 

Water Quality 

Numerical modeling of groundwater flow and water quality at 
underground coal gasification sites. Final technical report, 
12:5 (R;US) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 

For mathematical groups only; for neutron-energy groups use 

MULTIGROUP THEORY. 
Invariance Principles 

Nonlinear equations and differential invariants, 12:2663 

(RA;SU;In Russian) 
Meetings 

Group theoretical methods in physics. Vol. 2. Proceedings of 

the International seminar, 12:2705 (R;SU;In Russian) 
Spectral Functions 

Discrete spectral functions for harmonic analysis on 

hyperboloids, 12:2665 (RA;SU;In Russian) 
Thomas-Fermi Model 

On group properties and integrability of Fauler-Emden-type 

equations, 12:2651 (RA;SU;In Russian) 
Unified Gauge Models 

Group theoretical principles in constructing the first-order 
nonlinear equations for physical interactions, 12:2354 
(RA;SU;In Russian) 

GROWTH 
See also PLANT GROWTH 
Mathematical Models 
Fuzzy system model on an IBM pc, 12:3220 (R;US) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH INHIBITION 
See GROWTH 
GROWTH STIMULATION 
See GROWTH 
GULF STREAM 
Mathematical Models 

Dynamic variability of the Gulf Stream front in the Carolina 

Capes, 12:2089 (R;US) 
GUNS 
Accidents 

Metallurgical examinations of a fragmented blank firing 
adapter and associated components from an M-16 rifle, 
12:829 (BA;US) 


Metallurgical examinations of a fragmented blank firing 
adapter and associated components from an M-16 rifle, 
12:829 (BA;US) 

GYROTRONS 
See MICROWAVE AMPLIFIERS 
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Habitat suitability index models: inland silverside, 12:1776 
(R;US) 
Habitat suitability index models: greater white-fronted goose 
(wintering), 12:1775 (R;US) 
Habitat suitability index models: northern pintail (Gulf Coast 
wintering) (Anas acuta), 12:1777 (R;US) 
HADRONS 
See also BARYONS 
MESONS 
Gluons 
On the singular component of the gluon distribution function, 
12:2503 (R;SU) 
Multiple Production 
Description of multi-particle and inclusive processes on the 
basis of three-dimensional theory-field formalism, 12:2276 
(R;SU;In Russian) 


Second order hadronic phase transition, 12:2247 (R;XA) 


On the singular component of the gluon distribution function, 
12:2503 (R;SU) 
HAFNIUM 181 
Perturbed Angular Correlation 
Perturbed angular correlations in Zr-containing ceramics, 
12:844 (R;US) 
HAFNIUM ALLOYS 
Nitridation 
Internally nitrided refractory alloy (INRA) development. FY 
1986 report (Nitridation of Mo-1.86 Hf alloy), 12:779 (R;US) 
Welding 
Internally nitrided refractory alloy (INRA) development. FY 
1986 report (Nitridation of Mo-1.86 Hf alloy), 12:779 (R;US) 
HAFNIUM ISOTOPES 


Calculation of neutron s-wave strength functions of odd Yb, 
Hf, W and Os isotopes (sup(175,177)Yb, sup(179,181)Hf, 
sup(181,183,185)W), 12:2449 (R;SU;In Russian) 

NITRIDES 
Creep 


Internally nitrided refractory alloy (INRA) development. FY 
1986 report (Nitridation of Mo-1.86 Hf alloy), 12:779 (R;US) 


Estimation of hail damage in agricultural areas in Argentina by 
digital interpretation of Landsat data, 12:1717 (RA;US) 
Sensing 


Estimation of hail damage in agricultural areas in Argentina by 
digital interpretation of Landsat data, 12:1717 (RA;US) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALIDES 
See also BROMIDES 
CHLORIDES 
Synthesis 
Nonpurgeable organohalide formation on chlorination of algal 
extracellular material, 12:1807 (BA;US) 
HALL EFFECT 
Non-Abelian adiabatic phases and the fractional quantum Hall 
effect, 12:2380 (J;US) 
Critical Current 
Critical current in the Integral Quantum Hall Effect, 12:2310 
(R;XA) 
Tunnel Effect 
Quantum Hall Effect: proposed multi-electron tunneling 
experiment, 12:2311 (R;XA) 


First spacecraft observations of energetic particles near comet 
Halley (TUENDE-M measurements.), 12:2109 (R;HU) 


Plasma observations at Comet Halley, 12:2110 (R;US) 


Vega Space Probes 
First in-situ plasma and neutral gas measurements at comet 
Halley: initial VEGA results, 12:2108 (R;HU) 
First spacecraft observations of energetic particles near comet 
Halley (TUENDE-M measurements.), 12:2109 (R;HU) 
HALOGENS 
See also BROMINE 


CHLORINE 
IODINE 


Concentration 
Chlorination of power plant cooling waters, 12:1813 (BA;US) 
HAM 
See MEAT 
HANDBOOKS 
See MANUALS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
Storage Facilities 
Fuel storage facilities at the Hanford Engineerin 
Development Laboratory, 12:163 (R;US) 
HARBORS 
Water Pollution 
Effect of selected chlorine-produced oxidants on oysters 
larvae, 12:1838 (BA;US) 
HARMONIC OSCILLATOR MODELS 
Damping 
Quantum amplifiers, attenuators and their irreversible behavior, 
12:2659 (RA;SU) 
Random Phase Approximation 
Random phase approximation spin-isospin nuclear response in 
the deep inelastic region, 12:2523 (J;US) 
HARMONIC OSCILLATORS 
Density Matrix 
Density matrix and excitation of a singular oscillator with 
alternative frequency at finite temperature, 12:2637 
(RA;SU;In Russian) 
Density matrix of the canonically transformed Hamiltonian in 
the Fock representation, 12:2642 (RA;SU;In Russian) 
Wigner functions for a damping quantum oscillator, 12:2641 
(RA;SU;In Russian) 


Coherent states with classical motion; from an analytic method 

complementary to group theory, 12:2638 (RA;SU) 
Fokker-Pianck Equation 

Wigner functions for a damping quantum oscillator, 12:2641 

(RA;SU;In Russian) 
Hermitian Operators 
Density matrix of the canonically transformed Hamiltonian in 
the Fock representation, 12:2642 (RA;SU;In Russian) 
HAUSDORFF SPACE 
Topological Mapping 
Mappings with closed range and compactness, 12:2600 (R;XA) 
On two examples in linear topological spaces, 12:2601 (R;XA) 
HAWAII 
Food Industry 
Semen study of papaya workers exposed to ethylene 
dibromide, 12:1529 (R;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution 

Health hazard evaluation report HETA 83-198-1646, US Army 
Corps of Engineers supply depot, Kansas City, Missouri, 
12:1515 (R;US) 

Health hazard evaluation report HETA 81-025-1668, Operative 
Plasterers and Cement Masons International Association, 
Washington, DC, 12:1561 (R;US) 

Health-hazard evaluation report HETA 83-380-1671, roofing 
sites, Dayton, Ohio, 12:1527 (R;US) 

Recovery of principal organic hazardous constituents and 
products of incomplete combustion from a Volatile Organic 
Sampling Train. Final report, 12:1513 (R;US) 











HAZARDOUS MATERIALS 
Alr Pollution Abatement 


Air Pollution Abatement 

Preliminary survey report: control technology for the ceramics 
industry at American Standard Corporation, Wauregan, 
Connecticut, 12:1583 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Union Underwear 
Company, Campbelisville, Kentucky, 12:1584 (R;US) 

Air Pollution Monitoring 

Measurement of gaseous emission rates from land surfaces 
using an emission-isolation flux chamber. User's guide, 
12:1567 (R;US) 

Asbestos 

Health-hazard evaluation report HETA 83-325-1564, Ladish 

Company, Cudahy, Wisconsin, 12:1609 (R;US) 


Industrial-hygiene survey report of Phillips Chemical 
Company, Philtex Plant, Borger, Texas, 12:1546 (R;US) 

Industrial hygiene walk-through survey report of E. I. du Pont 
de Nemours and Company Sabine River Works, Orange, 
Texas, 12:1569 (R;US) 

Industrial-hygiene walk-through survey report of Uniroyal, 
Inc., Painesville Plant, Painesville, Ohio, 12:1959 (R;US) 

Industrial hygiene walk-through survey report of the B. F. 
Goodrich Company, Louisville Facility, Louisville, 
Kentucky, 12:1577 (R;US) 

Industrial hygiene walk-through survey report of Colorado 
Chemical Specialties, Golden, Colorado, 12:1578 (R;US) 

Industrial hygiene walk-through survey report of Calhio 
Chemicals, Inc., subsidiary of Stauffer Chemical Company, 
Perry, Ohio, 12:1592 (R;US) 

Industrial-hygiene walk-through survey report of Synpol, Inc., 
Subsidiary of Uniroyal, Inc., Port Neches, Texas, 12:1594 
(R;US) 

Industrial hygiene walk-through survey report of the 
Goodyear Tire and Rubber Company, Houston Chemical 
Plant, Houston, Texas, 12:1598 (R;US) 

Industrial-hygiene walk-through survey report of E.I. du Pont 
de Nemours and Company, Incorporated, Beaumont Works 
facility, Beaumont, Texas, 12:1604 (R;US) 

Industrial-hygiene walk-through survey report of Firestone 
Synthetic Rubber and Latex Company, Lake Charles, 
Louisiana, 12:1605 (R;US) 

Industrial-hygiene walk-through survey report of Denka 
Chemical Corporation, Houston, Texas, 12:1606 (R;US) 

Industry-wide study report of an in-depth survey at Shell Oil 
Company Deer Park Manufacturing Complex, Deer Park, 
Texas, 12:1547 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Amoco Chemical Company, Alvin, Texas, 
12:1573 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Texaco Chemical Company, Port Neches, 
Texas, 12:1589 (R;US) 


Health hazard evaluation report HETA 81-385-1659, Texaco 
Chemical Company, Port Neches, Texas, 12:1955 (R;US) 
Chromic Acid 
Superfund Record of Decision (EPA Region 5): Novaco 
Industries Site, Temperance, Michigan, June 1986. Final 
report, 12:602 (R;US) 
Combustion 
Development of the marine incineration bioassay sampling 
system (MIBAS) for at-sea incineration testing, 12:1555 
(R;US) 
Data Base Management 
EPA short-term Task 2: workload capacity and 
telecommunication analyses, 12:594 (R;US) 
Dusts 
Hazardous dust control, 12:1553 (R;US) 
Health hazard evaluation report HETA 84-167-1662, Simmons, 
USA, Kansas City, Kansas, 12:1522 (R;US) 
Health-hazard evaluation report HETA 84-233-1663, FMC 
Corporation, Pocatello, Idaho, 12:1535 (R;US) 
In-depth survey report: control technology for the Ceramic 
Industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1595 (R;US) 
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In-depth survey report: control technology for the ceramic 
industry at American Olean Tile Company, Lewisport, 
Kentucky, 12:1596 (R;US) 

Preliminary survey report: control technology for the ceramic 
industry at Acme Brick Company, Malvern, Arkansas, 
12:1582 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1600 (R;US) 

Emergency Plans 

Manual for small towns and rural areas to develop a 
Hazardous Materials Emergency Plan; with an example 
application of the methodology in developing a generalized 
emergency plan for Riley County, Kansas. Final report on 
Phase 2 April 1983-December 1985, 12:605 (R;US) 

Environmental Exposure 

Health-assessment document for polychlorinated dibenzofurans. 

Review draft, 12:1519 (R;US) 
Indoor Air Pollution 

Health hazard evaluation report HETA 84-102-1653, Ladish 
Company, Cadahy, Wisconsin, 12:1517 (R;US) 

Health hazard evaluation report HETA 85-060-1670, City of 
Norwood, Norwood, Ohio (Toner powder exposure), 
12:1531 (R;US) 

Health hazard evaluation report HETA 85-434-1655, Ruan 
Transport Corporation, Des Moines, Iowa (Improper 
lighting, workspace design, and excessive cigarette smoking), 
12:1533 (R;US) 

Health hazard evaluation report HETA 85-048, 04901658, 
Lausen Engine Division, New Holstein, Wisconsin, 12:1534 
(R;US) 

Health hazard evaluation report HETA 85-345-1665, County 
of Alameda, Oakland, California, 12:1536 (R;US) 

Health hazard evaluation report HETA 85-538-1667, General 
Telephone Company, Sherman, Texas, 12:1538 (R;US) 

Health hazard evaluation report HETA 84-483-1669, National 
Aluminum Rolling Division, Salisbury, North Carolina, 
12:1539 (R;US) 

Health hazard evaluation report HETA 84-416-1673, United 
Hydraulics, Hampton, Iowa (Honing department), 12:1540 
(R;US) 

Health hazard evaluation report HETA 83-465-1674, Staco, 
Inc, Poultney, Vermont, 12:1541 (R;US) 

Health hazard evaluation report HETA 83-222-1631, Metz 
Metallurgical, South Plainfield, New Jersey, 12:1543 (R;US) 

Health hazard evaluation report HETA 84-163-1657, 
Siouxpreme Egg Products, Sioux Center, Iowa, 12:1559 
(R;US) 

Health hazard evaluation report HETA 86-157-1678, Stag 
Dental Clinic, Boulder, Colorado (Nitrous oxide exposure), 
12:1560 (R;US) 

Health hazard evaluation report HETA 85-137-1648, 
Hirschfield Press, Denver, Colorado, 12:1562 (R;US) 

Health hazard evaluation report HETA 84-319-1649, Pioneer 
Ministries, Wheaton, Illinois, 12:1564 (R;US) 

Health hazard evaluation report HETA 85-334-1676, Olin 
Corporation, Marion, Illinois, 12:1586 (R;US) 

Health hazard evaluation report HETA 83-369-1672, 
Lockheed-Georgia Company, Marietta, Georgia, 12:1587 
(R;US) 

Health hazard evaluation report HETA 85-380-1651, 
Champion Dairypak, Morristown, New Jersey, 12:1588 
(R;US) 

Health-hazard evaluation report HETA 84-257-1650, Denver 
Water Department, Denver, Colorado, 12:1520 (R;US) 

Health-hazard evaluation report HETA 85-029-1675, J. R. 
Simplot Company, Helm, California, 12:1523 (R;US) 

Health-hazard evaluation report HETA 86-005-1679, Dutch 
Girl Cleaners, Springdale, Ohio, 12:1524 (R;US) 

Health-hazard evaluation report HETA 85-323-1677, Cuyahoga 
Community College, Cleveland, Ohio, 12:1545 (R;US) 

Health-hazard evaluation report HETA 85-085-1615, Wyoming 
High School, Wyoming, Ohio, 12:1580 (R;US) 

Health hazard evaluation report HETA 85-170-1643, CF and I 
Steel, Pueblo, Colorado, 12:1593 (R;US) 
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Health hazard evaluation report HETA-85-251-1620, TRW 

ics, Incorporated, Colorado Springs, Colorado, 
12:1610 (R;US) 

In-depth survey report of St. Joe Minerals Corporation, 
Viburnbum, Missouri, 12:1581 (R;US) 

In-depth survey report of Cominco American, Incorporated, 
Bixby, Missouri, 12:1603 (R;US) 

Industry-wide studies report of walk-through survey at 
Johnson and Johnson (Ethicon), Somerville, New Jersey, 
12:1530 (R;US) 

Industry-wide studies report: a walk-through survey of 
McCormick and Co., Inc., Baltimore, Maryland (Ethylene 
oxides in sterilization), 12:1542 (R;US) 

Industry-wide studies report of an industrial-hygiene survey at 
the Middletown Regional Hospital, Middletown, Ohio 
(Ethylene oxide), 12:1568 (R;US) 

Industry-wide studies report of an industrial hygiene of 
Kettering Medical Center, Kettering, Ohio (Ethylene oxide), 
12:1570 (R;US) 

Industry-wide studies report of an industrial hygiene survey at 
the Good Samaritan Hospital, Cincinnati, Ohio (Ethylene 
oxide), 12:1574 (R;US) 

Industry-wide hygiene walk-through survey report of Kendall 
Company, Augusta Facility, Augusta, Georgia (Ethylene 
oxide), 12:1597 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at North American Philips 
Lighting Corporation, Danville, Kentucky, 12:1585 (R;US) 

Preliminary survey report: control technology for the ceramics 
industry at Ohio Brass Company, Barberton, Ohio, 12:1961 
(R;US) 


Health hazard evaluation report HETA 84-420-1661, E.I. du 
Pont Sabine River Works, Orange, Texas, 12:1571 (R;US) 

Industrial hygiene comprehensive survey of Cartex 
Corporation, Morrisville, Pennsylvania, 12:1528 (R;US) 


In-depth survey report of Amax Lead Company of Missouri, 
Buick, Missouri, 12:1960 (R;US) 
Silicates 
Health hazard evaluation report HETA 85-021-1654, 
Portsmouth Naval Shipyard, Portsmouth, New Hampshire, 
12:1532 (R;US) 
Manuals 
Manual for small towns and rural areas to develop a 
Hazardous Materials Emergency Plan; with an example 
application of the methodology in developing a generalized 
emergency plan for Riley County, Kansas. Final report on 
Phase 2 April 1983-December 1985, 12:605 (R;US) 
Nitrous Oxide 
Health-hazard evaluation report HETA 85-408-1666, Doctors 
Hiatt, Metcalfe, and Schaad, Denver, Colorado, 12:1537 
(R;US) 


Compounds 
Recovery of principal organic hazardous constituents and 
products of incomplete combustion from a Volatile Organic 
Sampling Train. Final report, 12:1513 (R;US) 
Paints 
Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 
Pesticides 
Superfund Record of Decision (EPA Region 3): Leetown 
Pesticide Site, Jefferson County, West Virginia, March 1986. 
Final report, 12:601 (R;US) 
Plastic Foams 
| Industrial hygiene sampling survey report of Hoover 
q Universal, Inc. Greenfield, Ohio, 12:1526 (R;US) 
Pollution Regulations 
Hazardous-waste enforcement in Illinois. Annual report (Final), 
12:599 (R;US) 
Powders 
survey report: control technology for manual 
transfer of chemical powders at Harshaw Filtrol Partnership, 
Louisville, Kentucky, 12:1601 (R;US) 





HAZARDOUS MATERIALS 
Waste Disposal 


Preliminary survey report: control technology for manual 
transfer of chemical powders at City of Hamilton Municipal 
Electric Plant, Hamilton, Ohio, 12:1602 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Hobart Corporation, Mt. 
Sterling, Kentucky, 12:1607 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Porcelain Metals 
Corporation, Louisville, Kentucky, 12:1599 (R;US) 

Radium 
Record of Decision (EPA Region 8): Denver 
Radium Site Streets, Colorado, March 1986. Final report, 
12:603 (R;US) 
Radon 
Hazardous dust control, 12:1553 (R;US) 
Remedial Action 

Comprehensive environmental assessment and response 
program confirmation and evaluation activities, 12:249 
(R;US) 

Silica 

In-depth survey report: control technology for the Ceramic 
Industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1595 (R;US) 

In-depth survey report: control technology for the ceramic 
industry at American Olean Tile Company, Lewisport, 
Kentucky, 12:1596 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1600 (R;US) 

Solvents 

Health-hazard evaluation report HETA 83-270-1656, 
Laminating Corporation of America, Eatontown, New 
Jersey, 12:1521 (R;US) 

Health-hazard evaluation report HETA 80-13, 81-147-1644, 
Schlegel Tennessee, Inc., Maryville, Tennessee, 12:1525 
(R;US) 

Sulfur Dioxide 

Health-hazard evaluation report HETA 84-233-1663, FMC 

Corporation, Pocatello, Idaho, 12:1535 (R;US) 





In-depth survey report of Amax Lead Company of Missouri, 
Buick, Missouri, 12:1960 (R;US) 


Community model for handling hazardous-material 
transportation emergencies. Executive summaries. Report for 
July 1981-December 1985, 12:597 (R;US) 

Risk assessment/vulnerability users manual for small 
communities and rural areas. (revised March 1986). Final 
report, 12:596 (R;US) 

Underground 

Superfund Record of Decision (EPA Region 5): Novaco 
Industries Site, Temperance, Michigan, June 1986. Final 
report, 12:602 (R;US) 

Vapors 

Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 

Waste Disposal 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 
Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix D. 
Development of vulnerability criteria based on risk 
assessments and theoretical modeling. Interim report (Final), 
12:2068 (R;US) 

Geohydrologic summary for herbicide orange sites at Eglin 
AFB, Florida and the the Naval Construction Battalion 











HAZARDOUS MATERIALS 
Waste Disposal 


Center, Gulfport, Mississippi. Final report, April 1984-April 
1986, 12:1723 (R;US) 

Hazardous-waste destruction, 12:598 (R;US) 

Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 

Planning a port interface for an ocean incineration system. 
Final report, 12:607 (R;US) 

Planning a port interface for an ocean incineration system: 
computer-model user’s manual. Final report, 12:608 (R;US) 

Superfund Enforcement Decision Document (EPA Region 10): 
Queen City Farms Site, King County, Washington (Initial 
Remedial Measure), October 1985. Final report, 12:604 
(R;US) 

Waste Management 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act, 12:2063 
(R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act: statutory 
interpretive guidance. Guidance manual for hazardous waste 
land treatment, storage, and disposal facilities. Interim report 
(Final), 12:2064 (R;US) 

Resource Conservation Recovery Act notification data file as 
of May 31, 1986. Data file, 12:595 (R;US) 

HAZARDOUS MATERIALS SPILLS 
Chlorinated Aromatic Hydrocarbons 
Development of advisory levels for polychlorinated biphenyls 
(PCBs) cleanup, 12:1728 (R;US) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HBWR REACTOR 
Research Programs 
Annual report 1985 - IFE (Institute for Energy Technology, 
Kjeller, Norway), 12:493 (R;NO;In Norwegian) 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 
Environmental Impacts 

Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 

Gaseous Wastes 

Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 

Health Hazards 

Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 

Occupational Saf 

Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 

Solid Wastes 

Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 

Waste Water 

Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 13. H-coal and EDS liquefaction 
processes, 12:44 (R;US) 

HD 8077 
See NICKEL BASE ALLOYS 
HDO 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 


HEALTH HAZARDS 
Evaluation 
Air-quality criteria for particulate matter and sulfur oxides 
(1982) (second addendum): assessment of newly available 
health effects information. Review draft, 12:1518 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
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HEAT DISSIPATION 


See DIFFUSION 
HEAT TRANSFER 


HEAT DISTRIBUTION SYSTEMS 
Thermal Insulation 
Benefits of insulating domestic hot water pipework. Research 
memo, 12:679 (R;US) 
HEAT ENGINES 
See also SOLAR HEAT ENGINES 
Brayton Cycle 
Operating efficiencies of a Lysholm, helical expander for 
Brayton-Cycle heat engines, 12:708 (B;US) 
Data Base Management 
Operating efficiencies of a Lysholm, helical expander for 
Brayton-Cycle heat engines, 12:708 (B;US) 
Expansion 
Operating efficiencies of a Lysholm, helical expander for 
Brayton-Cycle heat engines, 12:708 (B;US) 
Materials 
Mechanical-property evaluation at elevated temperatures of 
sintered beta silicon carbide. Final report, 12:838 (R;US) 
Operation 
Operating efficiencies of a Lysholm, helical expander for 
Brayton-Cycle heat engines, 12:708 (B;US) 
Performance 
Operating efficiencies of a Lysholm, helical expander for 
Brayton-Cycle heat engines, 12:708 (B;US) 
Thermal Efficiency 
Operating efficiencies of a Lysholm, helical expander for 
Brayton-Cycle heat engines, 12:708 (B;US) 
HEAT EXCHANGERS 


Channel heat transfer in He I - steady state orientation 
dependence, 12:1072 (BA;US) 


Design of tube-in-shell heat exchangers for He-II, 12:2949 
(R;US) 
Fabrication 
Fabrication of a tantalum neutral source heat exchanger, 12:267 
G;US) 
Heat Flux 
Channel heat transfer in He I - steady state orientation 
dependence, 12:1072 (BA;US) 
Heat Transfer 
Channel heat transfer in He I - steady state orientation 
dependence, 12:1072 (BA;US) 


Channel heat transfer in He I - steady state orientation 
dependence, 12:1072 (BA;US) 
Performance 
Testing and analysis of immersed heat exchangers, 12:326 
(R;US) 
Testing 
Fabrication of a tantalum neutral source heat exchanger, 12:267 
(US) . 
Testing and analysis of immersed heat exchangers, 12:326 
(R;US) 
HEAT FLOW 
Mathematical Models 
Modeling nonlocal heat flow in laser-produced plasmas, 
12:2761 (J;US) 
HEAT METERS 
Calibration 
Heat leak measurement facility, 12:1330 (BA;US) 
Measuring heat leak with a heatmeter, 12:1329 (BA;US) 


Measuring heat leak with a heatmeter, 12:1329 (BA;US) 
Sensitivity 
Heat leak measurement facility, 12:1330 (BA;US) 
Measuring heat leak with a heatmeter, 12:1329 (BA;US) 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 

Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
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ion 
Activity of surfactant in high-performance absorber and 
absorption enhancement, 12:683 (TJ;US) 


Status of free piston Stirling engine driven heat pumps: 
development, issues, and options. Final report, 12:674 (R;US) 
Stirling Engines 
Status of free piston Stirling engine driven heat pumps: 
development, issues, and options. Final report, 12:674 (R;US) 
HEAT RESISTING ALLOYS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
Corrosion 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres (101 
references), 12:775 (R;US) 
Protective Coatings 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres (101 
references), 12:775 (R;US) 
HEAT SINKS 
Corrosion 
Radiolytic corrosion of water-cooled fusion reactor heat sink 
components, 12:3032 (J;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
Phase change thermal energy storage methods for combat 
vehicles. Final report on Phase 1, 12:578 (R;US) 
Research Programs 
Chemical Process Research and Development Program, FY 
1985. Annual report, 12:272 (R;US) 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
THERMAL CONDUCTION 
A Codes 
ATHENA code manual. Volume 2. Input and data 
requirements, 12:3227 (R;US) 
Data Acquisition Systems 
Data storage and processing system for thermophysics in 
nuclear power plants, 12:3280 (RA;SU;In Russian) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also AIR HEATERS 
SPACE HEATERS 
Air Pollution Abatement 
Nitric oxide reduction in kilns and heaters by fuel/air staging, 
12:1565 (R;US) 
HEATING OILS 
Fuel Consumption 
International decline in household oil use, 12:93 (J;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also GANIL CYCLOTRON 
HILACS 


JINR U-400 CYCLOTRON 
NAC CYCLOTRON 
Cost 
Comparison of the design and costs of induction linac drivers 
for inertial fusion using ions of mass 133 and 200, 12:1179 
(R;US) 


Preliminary design of a 10 MV ion accelerator, 12:1175 (R;US) 
Ion Spectroscopy 
Beam-foil spectroscopy at RILAC, 12:1265 (RA;JP) 
P 
results from MBE-4: a four beam induction linac 
for ee ion fusion research, 12:1176 (R;US) 
Reviews 


Highlights of the heavy ion fusion symposium, 12:1178 (R;US) 
Uses 


Simulation of fast neutron irradiation using ion accelerators. 
Cascade process and role of He atoms, 12:1266 (RA;JP) 





HEAVY OILS 
Oriented Nuciei 


HEAVY ION FUSION REACTIONS 


R.F. plasma resonance of ions and neutrals leading to cavitonic 
fusion, 12:2894 (BA;US) 

Adiabatic Approximation 

Geometric interpretation of the adiabatic model for heavy-ion 

fusion, 12:2522 (J;US) 

HEAVY ION LINEAR ACCELERATORS 

See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
FLUORINE 19 REACTIONS 
LITHIUM 6 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
URANIUM 238 REACTIONS 
Elastic Scattering 
Microscopic description of light-ion scattering on heavy 
spherical nuclei (sup(3,4)He, sup(6)Li and sup(16)O on 
sup(58,60)Ni, sup(90)Zr and sup(208)Pb), 12:2507 (R;SU) 
Scattering 


ic description of light-ion scattering on heavy 
spherical nuclei (sup(3,4)He, sup(6)Li and sup(16)O on 
sup(58,60)Ni, sup(90)Zr and sup(208)Pb), 12:2507 (R;SU) 
Nuclear Reaction Kinetics 
Nuclear de-excitation processes following medium energy 
heavy ion collisions, 12:2516 (R;US) 
Particle Production 
Effective radii of light composites produced in relativistic 
heavy ion collisions, 12:2504 (R;SU) 
Quark Matter 
Quark deconfinement and high energy nuclear collisions, 
12:2476 (R;US) 
Programs 


Research in theoretical nuclear physics. Progress report, 
12:2391 (R;US) 
HEAVY IONS 


Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Acceleration 


Acceleration processes in the earth’s magnetosphere. Final 
report, December 1981-December 1984, 12:2135 (R;US) 


Biosorption/heavy metal ions from industrial/mining waste 
waters. Technical completion report, 12:1783 (R;US) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also ACTINIDE NUCLEI 
BISMUTH 207 
BISMUTH 210 
BISMUTH 214 
GOLD 195 
HAFNIUM 181 
IRIDIUM 191 
LEAD 210 
LEAD 214 
MERCURY 182 
MERCURY 196 
OSMIUM 187 
POLONIUM 210 
RADIUM 226 
RADIUM 228 
RADON 220 
RADON 222 
RHENIUM 188 
TANTALUM 181 
THALLIUM 201 
THALLIUM 208 
TUNGSTEN 187 
Fast Fission 
Fission cross section and fission fragment angular distribution 
for oriented nucleus fission by intermediate energy neutrons 
(epsilon < or approximately 1 Mev), 12:2462 (R;SU;In 
Russian) 
Oriented Nuclei 
Fission cross section and fission fragment angular distribution 
for oriented nucleus fission by intermediate energy neutrons 
(epsilon < or approximately 1 Mev), 12:2462 (R;SU;In 
Russian) 
HEAVY OILS 
See PETROLEUM 








HEAVY WATER 
Hydrogen Transfer 


HEAVY WATER 
Hydrogen Transfer 
Picosecond kinetics of the excited-state, proton-transfer 
reaction of 1-naphthol in water, 12:995 (J;US) 
Radiolysis 
Kinetics of fast reactions of excited species. Final report, 
12:1016 (R;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 


See also CANDU TYPE REACTORS 
VENUS REACTOR 


Thorium Cycle 
Reactor physics measurements with 19-element ThOsub(2)-sup 
(235)UOsub(2) cluster fuel in heavy water moderator, 12:480 
(R;CA) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELIOTRON 
Neutral Atom Beam Injection 
Transport of injected impurities in Heliotron E, 12:2845 
(BA;US) 


Transport of injected impurities in Heliotron E, 12:2845 
(BA;US) 


Analyses of natural gases, 1917-1985. Data file, 12:108 (R;US) 
Excited States 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Ton-Atom Collisions 
Coincidence study of doubly differential cross sections: 
Projectile ionization in He* -He collisions, 12:2206 (J;US) 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and Ha, 12:2143 
(R;US) 
Ionization 
Double differential cross sections for electron ejection from 
helium by fast protons, 12:2139 (R;AU) 
Ton-Molecule Collisions 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Liquefaction 
Design and performance of a 90,800 kilogram per day nitrogen 
reliquefier for the Fermilab energy saver, 12:1312 (BA;US) 
Photoelectron Spectroscopy 
Helium and neon photoelectron satellites at threshold, 12:2181 
(J;US) 
Pressure Control 
Two phase cooling for superconducting magnets, 12:1074 
(BA;US) 
Pressure Gradients 
Observation of interference between C-hacekerenkov and 
synchrotron radiation, 12:1373 (J;US) 
Removal 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
Specific Heat 
Assessment of helium-cooled high heat flux removal, 12:3119 
(BA;US) 
Temperature Effects 
Assessment of helium-cooled high heat flux removal, 12:3119 
(BA;US) 
Two-Phase Flow 
Two phase cooling for superconducting magnets, 12:1074 
(BA;US) 
Viscous Flow 
Design and performance of a liquid helium cryopump 
operating in the viscous flow regime, 12:3039 (BA;US) 
HELIUM 3 
Equations of State 
Near-metamagnetism of liquid *He at high pressure, 12:2240 
GJ;US) 
Fermi Gas 
NMR in normal *He using a meander-line coil, 12:2241 (J;US) 
Ground States 
Variational Monte Carlo calculations of ground states of liquid 
“He and *He drops, 12:2236 (J;US) 
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Thermonuclear Reactions 
Lunar source of /sup 3/He for commercial fusion power, 
12:3030 (J;US) 
Uses 
Lunar source of /sup 3/He for commercial fusion power, 
12:3030 (J;US) 
HELIUM 3 BEAMS 
Ton Collisions 
Electron loss and electron capture collisions at projectile 
velocities of 30 vo to 40 vo, 12:2157 (RA;JP) 
HELIUM 3 REACTIONS 
Alpha Spectra 
On the energy dependence of 1*C(*He,’Be)®Be reaction and 
ic information using the same reaction on %C 
and *Mg nuclei, 12:2408 (R;XA) 
Reactions 


Study of Gamow-Teller resonances and of A-resonance 
excitation by (*He,t) reactions at intermediate energies, 
12:2415 (R;FR;In French) 

Spectroscopic Factors 

Alpha-spectroscopic factors from (d,*Li) and (*He,’Be) 

reactions on C, Mg, “Ca and °*Ni, 12:2409 (R;XA) 
HELIUM 3 TARGET 
Proton Reactions 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 

HELIUM 4 
HELIUM I 
See also HELIUM II 
Charge Distribution 

Measurement of isospin mixing in ‘He and its implications for 

charge-symmetry breaking, 12:2405 (J;US) 


Mathematical aspects of quantum fluids. III. Interior Clebsch 
representations and transformations of symplectic two- 
cocycles for “He, 12:2233 (J;US) 

Ground States 

Variational Monte Carlo calculations of ground states of liquid 

*He and *He drops, 12:2236 (J;US) 


Measurement of isospin mixing in ‘He and its implications for 
charge-symmetry breaking, 12:2405 (J;US) 
Rotation 
Mathematical aspects of quantum fluids. III. Interior Clebsch 
representations and transformations of symplectic two- 
cocycles for *He, 12:2233 (J;US) 
HELIUM 4 BEAMS 


Helium-ion beam for stereotactic radiosurgery of central 
nervous system disorders, 12:1933 (J;US) 


Helium-ion beam for stereotactic radiosurgery of central 
nervous system disorders, 12:1933 (J;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Fabrication 
Liquid helium target, 12:1263 (R;JP) 
Photonuclear Reactions 
On a contradictory situation in the coherent '*C(y,7°) and 
*He(y,7°) reactions, 12:2403 (R;SU;In Russian) 
Pion Minus Reactions 
Charge symmetry breaking effects from phase shift analysis of 
elastic @ sup(+-) ‘He scattering, 12:2274 (R;SU) 
Measurement of isospin mixing in ‘He and its implications for 
charge-symmetry breaking, 12:2405 (J;US) 
Pion Plus Reactions 
Charge symmetry breaking effects from phase shift analysis of 
elastic 7 sup(+-) *He scattering, 12:2274 (R;SU) 
Measurement of isospin mixing in ‘He and its implications for 
charge-symmetry breaking, 12:2405 (J;US) 
HELIUM I 
The phase of liquid helium-4 which is stable at temperatures above 
the lambda point (about 2.2 K). 
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Heat Flux 

Channel heat transfer in He I - steady state orientation 

dependence, 12:1072 (BA;US) 
Heat Transfer 

Channel heat transfer in He I - steady state orientation 

dependence, 12:1072 (BA;US) 
Pool Boiling 

Channel heat transfer in He I - steady state orientation 

dependence, 12:1072 (BA;US) 
HELIUM II 

The phase of liquid helium-4 which is stable at temperatures 

between absolute zero and the lambda point (about 2.2 K). 
Flow Models 

Steady state forced convection heat transfer in He II, 12:1073 

(BA;US) 
Forced Convection 

Steady state forced convection heat transfer in He Il, 12:1073 

(BA;US) 
Heat Exchangers 

Design of tube-in-shell heat exchangers for He-II, 12:2949 

(R;US) 
Heat Transfer 

Steady state forced convection heat transfer in He II, 12:1073 
(BA;US) 

Studies of heat transport to forced-flow He II, 12:2100 (R;US) 

Hydraulics 

Steady state forced convection heat transfer in He II, 12:1073 

(BA;US) 
Superfluidity 

High-specific-heat dielectrics and kapitza resistance at 
dielectric boundaries. Annual report, 1 August 1983-30 
September 1985, 12:839 (R;US) 

HELIUM IONS 
Collisions 

Analysis of oxygen on and in beryllium using 2 MeV helium 

ions, 12:2175 (R;US) 
Ton-Atom Collisions 

Coincidence study of doubly differential cross sections: 
Projectile ionization in He* -He collisions, 12:2206 (J;US) 

Ion-induced auger electron emission under ion-beam 
shadowing conditions, 12:2164 (RA;JP) 

HELIUM-NEON LASERS 
Nuclear Pumping 
Feasibility of laser pumping with neutron fluxes from present- 
day large tokamaks, 12:1092 (R;US) 
HEMIACETAL DEHYDROGENASES 
Code number 1.1. 
Biological Variability 

Genetics of stomach and ocular alcohol dehydrogenase and 

aldehyde dehydrogenase in the mouse, 12:1879 (R;US) 
Genetics 

Genetics of stomach and ocular alcohol dehydrogenase and 

aldehyde dehydrogenase in the mouse, 12:1879 (R;US) 
HERBICIDES 
Environmental Impacts 

Highway-maintenance impacts to water quality. Executive 
summary. Volume 1. Final report, September 1982-March 
1985, 12:1793 (R;US) 

Investigations of impacts of selected highway-maintenance 
practices on water quality. Volume 2. Final report, 
September 1982-March 1985, 12:1794 (R;US) 

Waste Disposal 

Geohydrologic summary for herbicide orange sites at Eglin 
AFB, Florida and the the Naval Construction Battalion 
Center, Gulfport, Mississippi. Final report, April 1984-April 
1986, 12:1723 (R;US) 

HETEROCYCLIC COMPOUNDS 
See also FURANS 


THIONAPHTHENES 
TTF 


Classification 
Current genotoxicity database for heterocyclic thermic food 
mutagens. I. Genetically relevant endpoints, 12:2028 (J;US) 
Mutagen Screening 
Current genotoxicity database for heterocyclic thermic food 
mutagens. I. Genetically relevant endpoints, 12:2028 (J;US) 





HIGH-FREQUENCY HEATING 


HEUSLER ALLOYS 
Superconductivity 
Field-induced reentrant superconductivity in the Heusler alloy 
system Pd2Y/sub 1-//sub x-italic/Dy/sub x-italic/Sn, 12:312 
(J;US) 
Transition Temperature 
Field-induced reentrant superconductivity in the Heusler alloy 
system Pd2Y/sub 1-//sub x-italic/Dy/sub x-italic/Sn, 12:812 
G;US) 
HEXADECANE 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
HEXAGONAL LATTICES 
Grain Orientation 
Coincidence orientations of grains in hexagonal materials, 
12:736 (R;CH;In German) 
HFIR REACTOR 
Reactor Operation 
High Flux Isotope Reactor quarterly report, April-June 1986, 
12:496 (R;US) 
Reporting Requirements 
High Flux Isotope Reactor quarterly report, April-June 1986, 
12:496 (R;US) 
HGI2 SEMICONDUCTOR DETECTORS 
Construction 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 12:1383 (J;NL) 
Performance Testing 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 12:1383 (J;NL) 
HIGGS BOSONS 
Particle Identification 
WW production from pp collisions, 12:2291 (J;US) 
HIGGS MODEL 
Solitons 
Solitons in a composite Higgs model of electroweak theory, 
12:2388 (J;US) 
HIGH BTU GAS 
Over 900 Btu/ft®. 
Compressibility 
Measurement of gas-compressibility factor data for natural gas 
and synthetic-gas components and their mixtures. Final 
report, April 1983-December 1985, 12:110 (R;US) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Linear Accelerators 
Accelerator technology working group summary, 12:1167 
G;US) 
Reviews 
Elementary particle physics and the superconducting super 
collider, 12:2242 (J;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 
Elongation 
The Elongated Tokamak commercial reactor design, 12:3043 
(BA;US) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
LOWER HYBRID HEATING 
Sulfur Fluorides 
OZHERELJE-3 system for SFe gas supply to the T-15 fusion 
complex, 12:2731 (RA;SU;In Russian) 














HIGH-LEVEL RADIOACTIVE WASTES 
Marine Disposal 


HIGH-LEVEL RADIOACTIVE WASTES 
Marine Disposal 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
Mathematical Models 
Two-dimensional continuum model for jointed media with 
orthogonal sets of joints, 12:235 (BA;US) 
Radioactive Waste Disposal 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
Radioactive Waste 
High-level and transuranic radioactive wastes. Response to 
comments for final rule. Volume 1, 12:211 (R;US) 
Radioactive Waste Processing 
Waste Management Program. Technical progress report, July- 
December, 1984, 12:197 (R;US) 
Research Programs 
Report of results and progress research (1982-1984) total 
research on long-life radioactive waste management. 
Research project of Research Center for Nuclear Science 
and Technology, Tokyo University, 12:226 (R;JP;In 
Japanese) 


Transportation Institutional Plan, 12:161 (R;US) 

Underground Disposal 

A coupled mechanical-hydrological methodology for modeling 
flow in jointed rock masses using laboratory data for the 
joint flow model, 12:253 (BA;US) 

Ambient temperature testing of the G-tunnel heated block, 
12:240 (BA;US) 

An overview of the OCRWM program efforts, 12:243 
(BA;US) 

Analysis of borehole inclusion stress measurement concepts 
proposed for use in the Waste Isolation Pilot Plant (WIPP), 
12:241 (BA;US) 

Comparison between predicted and measured south drift 
closures at the WIPP using a transient creep model for salt, 
12:234 (BA;US) 

Early results from the thermal/structural in situ test series at 
the WIPP, 12:233 (BA;US) 

Experience with hydraulic fracturing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 

Geomechanics characterization of a proposed nuclear waste 
repository site in basalt, 12:242 (BA;US) 

Natural convection experiments with a finite-length, vertical, 
cylindrical heat source in a water-saturated porous medium, 
12:231 (J;US) 

Rock mass thermal and thermomechanical properties from a 
large-scale block test, 12:238 (BA;US) 

The influence of bentonite on the permeability of sandy silts, 
12:230 (J;US) 

Three dimensional modeling of the wedge pillar portion of the 
WIPP geomechanical evaluation (room G) in situ 
experiment, 12:236 (BA;US) 

Two-dimensional continuum model for jointed media with 
orthogonal sets of joints, 12:235 (BA;US) 

Vitrification 
LFCM vitrification technology. Quarterly progress report, 
October-December 1985, 12:212 (R;US) 

HIGHWAYS 
See ROADS 

HILACS 
See also SUPERHILAC 
Cavity Resonators 

Completion of the LUMZI-10 multicharged ion accelerator 
construction, 12:1233 (RA;SU;In Russian) 

HILBERT SPACE 
Hermitian Operators 

Hermitean oscillator-like realizations of classical algebras and 
superalgebras in Hilbert space with positive definite metric, 
12:2318 (R;XA) 

HODOSCOPES 

Data 
Optimal data coding in scintillation hodoscopes, 12:1351 
(R;SU;In Russian) 

HOG FUEL 

See WOOD WASTES 
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HOLLOW CATHODES 
Ton Sources 

Cathode discharge performances of indirect heated ion sources, 

12:2986 (RA;SU;In Russian) 
HOLMIUM 
X-Ray Diffraction 

Magnetic X-ray scattering with synchrotron radiation, 12:817 

G;NL) 
HOLOGRAPHY 
Diagnostic Uses 

Possibilities for x-ray holography using synchrotron radiation, 

12:1936 (BA;DE) 
HOMOJUNCTIONS 
Carrier Lifetime 

Time-of-flight studies of minority-carrier diffusion in Al/sub 

x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Charged-Particle Transport 

Time-of-flight studies of minority-carrier diffusion in Al/sub 

x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
Measuring Methods 

Time-of-flight studies of minority-carrier diffusion in Al/sub 

x/Ga/sub 1-//sub x/As homojunctions, 12:903 (J;US) 
HONEYCOMB STRUCTURES 
Leak Testing 

Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 

Mechanical Tests 

Development of honeycomb sandwich materials in the 

construction of cryogenic dewar outer shells, 12:271 
(BA;US) 

Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 

HORIZONTAL AXIS TURBINES 
Airfoils 
Advanced airfoils for HAWTS, 12:348 (BA;US) 
Construction 

The Mod-O large horizontal axis wind turbine research facility, 

12:352 (BA;US) 


Advanced airfoils for HAWTS, 12:348 (BA;US) 

Simplified wake flow models of horizontal axis wind turbines, 
12:355 (BA;US) 

The Mod-O large horizontal axis wind turbine research facility, 
12:352 (BA;US) 

Flow Models 

Simplified wake flow models of horizontal axis wind turbines, 

12:355 (BA;US) 
Performance Testing 

Advanced airfoils for HAWTS, 12:348 (BA;US) 

Simplified wake flow models of horizontal axis wind turbines, 
12:355 (BA;US) 

The Mod-O large horizontal axis wind turbine research facility, 
12:352 (BA;US) 

HOSPITALS 
Hazardous Materials 

Industry-wide studies report of an industrial-hygiene survey at 
the Middletown Regional Hospital, Middletown, Ohio 
(Ethylene oxide), 12:1568 (R;US) 

Industry-wide studies report of an industrial hygiene survey at 
the Good Samaritan Hospital, Cincinnati, Ohio (Ethylene 
oxide), 12:1574 (R;US) 

HOT PLASMA 
Breakdown 

High-frequency inductive breakdown and heating in the Proto- 

Cleo Stellarator, 12:2830 (BA;US) 


Electric Conductivity 
Field-reversed configuration confinement in TRX-1, 12:2832 
(BA;US) 
Electron Density 


An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 
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Electron Temperature 
An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 


Effects of dielectronic satellite ing on the emission 
spectra from hot plasmas, 12:2176 (R;US) 
Magnetic Fields 
Field-reversed configuration confinement in TRX-1, 12:2832 
(BA;US) 
Neutral-Particle Transport 
Neutral particle diffusion in field-reversed configurations, 
12:2888 (BA;US) 
Plasma Confinement 
Field-reversed configuration confinement in TRX-1, 12:2832 
(BA;US) 
Plasma Simulation 
An ionization balance model for non-equilibzium plasmas, 
12:2900 (BA;US) 
HOT WATER 
Corrosive Effects 
Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 


Benefits of insulating domestic hot water pipework. Research 
memo, 12:679 (R;US) 
HOUSES 
Air Heaters 
Ventilation of dwellings and air heating, 12:684 (TJ;GB) 
Air Infiltration 

Exegesis of proposed ASHRAE Standard 119: air leakage 
performance for detached single-family residential buildings, 
12:665 (R;US) 

Indoor Air Pollution 

Indoor air sampling and mutagenicity studies related to 
emissions from unvented coal combustion, 12:1507 (R;US) 

Indoor air quality in 300 homes in Ki i 
Tennessee: winter phase status report, 12:1640 (R;US) 

Protective effect of houses on air-pollution episodes, 12:1642 
(R;DK;In Danish) 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Passive Solar Heating Systems 

Thermo-syphon air panels - a passive solar heating facility for 
existing houses (for Energy Technology Support Unit), 
12:318 (R;GB) 

Ventilation 

Analytical and numerical models for estimating the effect of 
exhaust ventilation on radon entry in houses with basements 
or crawl spaces, 12:1639 (R;US) 

Ventilation of dwellings and air heating, 12:684 (TJ;GB) 

Wood Burning 

Evaluation of low-emission wood stoves. Research report 

(Final), 12:1590 (R;US) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
VHTR REACTOR 
Construction 

Nuclear Power Options Viability Study. Volume 3. Nuclear 

discipline topics, 12:397 (R;US) 


Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 
Fuel Elements 


HTGR fuel element structural design considerations, 12:416 
(R;US) 


Cores 
HTGR fuel element structural design considerations, 12:416 
(R;US) 


Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 


See HEAVY WATER 





HYDRAULIC FRACTURES 
Fracture Mechanics 


TRITIUM COMPOUNDS 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
Delayed Radiation Effects 
Ex-plant consequence analysis: models, typical results, 
uncertainties, chemistry, 12:568 (R;US) 
Disease Incidence 
Population surveillance for rare health events, 12:2051 (R;US) 
Health Hazards 
Chemical transport, human exposure and health risk: a 
multimedia approach, 12:1729 (R;US) 
Radiation Doses 
Ex-plant consequence analysis: models, typical results, 
uncertainties, chemistry, 12:568 (R;US) 
Offsite doses from SRP radioactive releases - 1985, 12:1636 
(R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Chlorination 
Formation of acidic trace organic by-products from 
chlorination of humic acids, 12:1806 (BA;US) 
Target organ effects of disinfectants and their by-products, 
12:1828 (BA;US) 
Enzymatic H. 
Proteolytic hydrolysis of humic acid by pronase, 12:1740 
(BA;US) 
HUMUS 
Chlorination 
Reactions of chlorine in drinking water, with humic acids and 
in vivo, 12:1819 (BA;US) 
HUNGARY 
Isochronous Cyclotrons 
Cyclotron laboratory in the Institute of Nuclear Studies of the 
Hungarian Academy of Sciences, 12:1230 (RA;SU;In 
Russian) 
Spent Fuel Storage 
Experience in reracking the spent fuel pool of NPS Paks, 
12:179 (RA;FIT) 
HVAC SYSTEMS 
For heating, ventilating, and air conditioning systems, see SPACE 
HVAC SYSTEMS. 
Gas-Insulated Substations 
Application and characteristics of GIS switching devices, 
12:373 (RA;US) 
Bonneville Power Administration’s GIS maintenance 
experience, 12:376 (RA;US) 
GIS substation design, 12:374 (RA;US) 
GIS system planning, 12:372 (RA;US) 
Laboratory GIS testing program, 12:377 (RA;US) 
Safety and design of gas-insulated substations, 12:375 (RA;US) 
Switches 


SF,-insulated switchgear: a critical technology maturing, 
12:371 (RA;US) 
HYBRID REACTORS 
Cost 
Effect of some performances of a fusion-fission system on its 
efficiency, 12:2976 (RA;SU;In Russian) 
HYDANTOINS 
C:N20:H 


Formation of 5,5-dimethylhydantoin under conditions 
representative of condensate waters from coal gasification, 
12:22 (R;US) 
HYDRATED ELECTRONS 


See SOLVATED ELECTRONS 
HYDRAULIC FRACTURES 
Fracture Mechanics 
In situ stress and natural fracture distribution at depth in the 
Piceance Basin, Colorado: Implications to stimulation and 
production of low permeability gas reservoirs, 12:107 
(BA;US) 











HYDRAULIC FRACTURES 
Heat Transfer 


Heat Transfer 
Hybrid analytical/numerical computation of heat transfer in a 
gas-driven fracture, 12:2084 (J;US) 
HYDRAULIC FRACTURING 
Acoustic Monitoring 
Seismic monitoring of hydraulic fracturing: Techniques for 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 
HYDRAULIC FRACTURING FLUIDS 
See FRACTURING FLUIDS 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TURBINES 
Directories 
Directory of manufacturers of small hydropower equipment. 
Third edition, 12:287 (R;US) 
HYDRAULICS 
A Codes 
ATHENA code manual. Volume 2. Input and data 
requirements, 12:3227 (R;US) 
HYDRAZINE 
Fire Hazards 
Hydrazine safety report. Technical report, 1 March-1 July 
1972, 12:1490 (R;US) 
Toxicity 
Hydrazine safety report. Technical report, 1 March-1 July 
1972, 12:1490 (R;US) 
HYDRIDES 
See also TITANIUM HYDRIDES 
Heat Storage 
Phase change thermal energy storage methods for combat 
vehicles. Final report on Phase 1, 12:578 (R;US) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZOPYRENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
PYRENE 
TOLUENE 
Air Pollution 
Comparison of natural and man-made hydrocarbon emission 
inventories necessary for regional acid deposition and 
oxidant modeling, 12:1554 (R;US) 
Chemical Reaction Yield 
Isothermal pyrolysis of Hanna Coal, 12:3 (R;US) 
Combustion 


Influence of alcohols on the combustion of hydrocarbon fuels 
in diffusion flames, 12:1044 (R;US) 
Ecological Concentration 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 
Mass Spectroscopy 
Tandem mass-spectrometric analysis (MS/MS) of jet fuels. Part 
1. Experimental procedures and qualitative data analysis. 
Final report, 1 June-31 July 1984, 12:86 (R;US) 
Tandem mass-spectrometric analysis (MS/MS) of jet fuels. Part 
2. Quantitative aspects of direct MS analysis. Final report, 1 
July-1 September 1984, 12:87 (R;US) 


Electrochemical reduction of carbon dioxide. Final report, 
12:968 (R;US) 
Water Pollution 
Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Data Acquisition Systems 
Data storage and processing system for thermophysics in 
nuclear power plants, 12:3280 (RA;SU;In Russian) 
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HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Environmental Impacts 
Water quality in the upper Jemez River and its tributaries 
during 1981-1982, 12:1875 (R;US) 
Fish Passage Facilities 
Assessment of downstream migrant fish protection 
technologies for hydroelectric application. Final report, 
12:285 (R;US) 
Flow Models 
Instream flow methodologies. Final report, 12:286 (R;US) 
HYDROFLUORIC ACID 
Corrosive Effects 
Effects of anodization parameters on porous silicon properties, 
12:929 (BA;US) 
HYDROGEN 
Adsorption 
Delocalized quantum nature of hydrogen adsorbed on the 
Rh(111) crystal surface, 12:798 (J;US) 
Atom-Molecule Collisions 
Rotationally resolved hot atom collisional excitation of 
CO.(00°1) by time-resolved diode laser spectroscopy, 
12:2196 (J;US) 
Beam Transport 
Transport of neutral hydrogen atoms in a hydrogen plasma, 
12:2881 (BA;US) 
Chemical Reaction Kinetics 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Isothermal pyrolysis of Hanna Coal, 12:3 (R;US) 
Chemical Reactions 
Activation of hydrogen by cationic cyclopentadieny] 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 


Optical and uv radiation from solids struck by swift electrons, 
protons and H-atoms, 12:2142 (R;US) 
Combustion 
Flammability limits and combustion characteristics of 
hydrogen:air:steam at intermediate-scale, 12:564 (R;US) 


Defect enhanced diffusion process and hydrogen delayed 
fracture in high strength steels, 12:2562 (R;XA) 


Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Electronic Structure 

Quantum Monte Carlo approach to electronically excited 

molecules, 12:2189 (J;US) 
Energy Levels 

Hydrogen atom spectrum in three-dimensional space of 
constant curvature with SU(2)xSU(2)/+-1 group, 12:2512 
(R;SU;In Russian) 

Energy-Loss Spectroscopy 

Delocalized quantum nature of hydrogen adsorbed on the 

Rh(111) crystal surface, 12:798 (J;US) 
Excited States 

Photoionization dynamics of excited molecular states. 
Photoelectron angular distributions and rotational and 
vibrational branching ratios for Hz C-italic 'Pi/sub u-italic/, 
v-italic = 0O—4, 12:2199 (J;US) 

Ion-Molecule Collisions 

Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 

Resonant transfer and excitation: Dependence on projectile 
charge state and target-electron momentum distribution, 
12:2221 (J;US) 

Molecule-Molecule Collisions 

Intra- and intermolecular energy transfer in H2+OH collisions, 

12:2190 (J;US) 
Neutral-Particle Transport 

Transport of neutral hydrogen atoms in a hydrogen plasma, 

12:2881 (BA;US) 
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Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 


Spectroscopy 
Photoionization dynamics of excited molecular states. 
Photoelectron angular distributions and rotational and 
vibrational branching ratios for He C-italic 'Pi/sub u-italic/, 
v-italic = O—4, 12:2199 (J;US) 
Photoionization 
Photoionization dynamics of excited molecular states. 
Photoelectron angular distributions and rotational and 
vibrational branching ratios for He C-italic 'Pi/sub u-italic/, 
v-italic = O—4, 12:2199 (J;US) 
SO-4 Groups 
Dynamical SO(4,1) symmetry of a hydrogen atom in impulse 
space and ized spherical functions, 12:2152 
(RA;SU;In Russian) 


SU-2 Groups 
Hydrogen atom spectrum in three-dimensional space of 
constant curvature with SU(2)xSU(2)/+-1 group, 12:2512 
(R;SU;In Russian) 
Vibrational States 
Research on a new type of negative hydrogen ion source. 
Final report, 15 July 1981-14 January 1985, 12:2141 (R;US) 
HYDROGEN 1 TARGET 
Alpha Reactions 
Momentum characteristics of spectators in fragmentation of 
‘He nuclei, 12:2401 (R;SU;In Russian) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN COMPOUNDS 


See also DEUTERIUM COMPOUNDS 
HYDRIDES 
HYDROGEN SULFIDES 
HYDROXIDES 
WATER 


Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
HYDROGEN DEUTERIDE 
Rotational States 
Improved adiabatic calculations of the vibrational-rotational 
states of HD*, 12:2180 (J;US) 
Vibrational States 
Improved adiabatic calculations of the vibrational-rotational 
states of HD*, 12:2180 (J;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUELS 
Hydrogen Storage 
Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 


See also HYDROGEN IONS I MINUS 
HYDROGEN IONS I PLUS 


Acceleration 
Acceleration of H/sup -/ ions from the surface-production 
type negative ion source, 12:3147 (BA;US) 
Sputtering 


Angular spread of negative hydrogen ions sputtered by cesium 

bombardment, 12:3165 (BA;US) 
Ton Sources 

Acceleration of H/sup -/ ions from the surface-production 
type negative ion source, 12:3147 (BA;US) 

Helpful techniques for the reliable production of large (>1 A) 
H/sup -/ currents from cesiated surfaces at LBL, 12:3149 
(BA;US) 

Production of vibrationally excited H/sub 2/ for use in an 
H/sup -/ source, 12:3164 (BA;US) 

Volume production of H/sup -/ utilizing vibrationally excited 
H/sub 2/, 12:3146 (BA;US) 

HYDROGEN IONS 1 MINUS 

For H,~ ions. 


Beam Neutralization 
Preparation of thin films for use in generating neutral particle 
beams, 12:2144 (R;US) 
Collisions 
Preparation of thin films for use in generating neutral particle 
beams, 12:2144 (R;US) 
Ton Sources 
Research on a new type of negative hydrogen ion source. 
Final report, 15 July 1981-14 January 1985, 12:2141 (R;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Acceleration 
Tonization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 
Beam Bunching 
Ionization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 
Energy Spectra 
Ionization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (J;US) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
Electrochemistry 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Partial Oxidation Processes 
Hydrogen production with the electrocatalytic oxidation 
system. Final report, 30 April 1985-31 July 1986, 12:270 
(R;US) 





Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 
(R;US) 

Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 

Chemical Reaction Yield 
Isothermal pyrolysis of Hanna Coal, 12:3 (R;US) 
Removal 


Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 
(R;US) 

Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 

Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 

HYDROGENATION 


Catalytic hydrotreatment studies with model compounds. 
Quarterly report, July 1-September 30, 1986, 12:11 (R;US) 

Interactive chemistry of coal-petroleum processing. Progress 
report, March 16-June 15, 1986, 12:17 (R;US) 

HYDROLOGY 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act, 12:2063 
(R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act: statutory 
interpretive guidance. Guidance manual for hazardous waste 
land treatment, storage, and disposal facilities. Interim report 
(Final), 12:2064 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 








HYDROLOGY 
Catalysts 


Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 
Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 
HYDRONIUM IONS 
See OXONIUM IONS 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
Rock-Fluid Interactions 
Advective-diffusive/dispersive transport of chemically reacting 
species in hydrothermal systems. Final report, FY83-85, 
12:340 (R;US) 
HYDROXIDES 
Chemical Reaction Kinetics 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Electrochemistry 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Quantity Ratio 
Characteristics and composition of smokes in sodium fires, 
12:945 (RA;BR;In Portuguese) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYBENZOIC ACID-ORTHO 
See SALICYLIC ACID 
HYDROXYL IONS 


See ANIONS 
HYDROXIDES 


HYDROXYL RADICALS 
Isotopic Exchange 
Isotope-exchange reactions in glasses (Between hydrogen and 
deuterium), 12:971 (R;US) 
Molecule-Molecule Collisions 
Intra- and intermolecular energy transfer in H2VOH collisions, 
12:2190 (J;US) 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
8-HYDROXYQUINOLINE 
See OXINE 
HYDROXYTOLUENES 
See CRESOLS 
HYMENOLEPIS 
Cell Membranes 
Isolation of parasite surface membranes, 12:1886 (RA;XA) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Weak Particle Decay 
Weak decay of P shell lambda hypernuclei, 12:2406 (R;US) 
HYPERTENSION 
Pathogenesis 
Effects of chlorinated drinking water on myocardial structure 
and functions in pigeons and rabbits, 12:1830 (BA;US) 
HYPOCHLOROUS ACID 
Biochemical Reaction Kinetics 
Reactions of hypochlorite and organic N-chloramines in 
stomach fluid, 12:2035 (BA;US) 
HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 
Gene Mutations 
Massachusetts Institute of Technology progress report, January 
1-July 14, 1986, 12:1902 (R;US) 
Radioenzymatic Assay 
Massachusetts Institute of Technology progress report, January 
1-July 14, 1986, 12:1902 (R;US) 
HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSF 
See HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 
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I CODES 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 


Coordinated Research Programs 
Thirteenth meeting of representatives of RCA Member States. 
Summary report, 12:3204 (R;XA) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IBR-2 REACTOR 
Neutron Converters 
Ultracold neutron channel in the IBR-2 reactor, 12:494 
(R;SU;In Russian) 
ICE CONDENSERS 
C Codes 
High pressure melt ejection and direct containment heating in 
ice condenser containments, 12:567 (R;US) 
ICF DEVICES 
Breeding Blankets 
Two-dimensional nucleonics calculations for a "FIRST STEP” 
conceptual ICF reactor design, 12:3062 (BA;US) 


Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 
Tradeoffs in the FIRST STEP facility design, 12:3177 (BA;US) 
Fuel Pellets 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 


Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 

(BA;US) 

Optical Equipment 
Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 

12:3022 (J;US) 

Plasma Diagnostics 
Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 

12:3022 (J;US) 

Reactor Cooling Systems 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 
Research Programs 
Tradeoffs in the FIRST STEP facility design, 12:3177 (BA;US) 
Thermonuclear Reactor Materials 
Tradeoffs in the FIRST STEP facility design, 12:3177 (BA;US) 
ICR HEATING 

Progress in ICRF heating technology and designs for future 

large tokamak heating systems, 12:2946 (R;US) 
Antennas 

Heating in the high ion cyclotron harmonic frequency range 
on EBT, 12:2854 (BA;US) 

High power rf cone bushings, 12:3080 (BA;US) 

ICRF antenna and feedthrough development at ORNL, 
12:3081 (BA;US) 

Ion Cyclotron Resonant Heating 2 X 170° loop antenna for the 
Tandem Mirror Experiment-Upgrade, 12:3100 (BA;US) 

Ion Cyclotron Resonant Heating slot antenna for the Tandem 
Mirror Experiment-Upgrade, 12:3101 (BA;US) 

Ion Cyclotron Resonant Heating (ICRH) system used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3102 
(BA;US) 

The Ion Cyclotron Resonance Heating (ICRH) start up 
antenna for the Mirror Fusion Test Facility (MFTF-B), 
12:3078 (BA;US) 

Cavity Resonators 

Effect of Faraday shield on the plasma loading for ICRF 

cavity couplers, 12:2853 (BA;US) 
Computer Codes 

Fokker-Planck calculations for JET ICRF heating scenarios, 

12:2852 (BA;US) 
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Computerized Control Systems 

Computer control and data acquisition system for the Mirror 
Fusion Test Facility Ion Cyclotron Resonance Heating 
System (ICRH), 12:3099 (BA;US) 

Ion Cyclotron Resonant Heating (ICRH) system used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3102 
(BA;US) 

Data Acquisition Systems 

Computer control and data acquisition system for the Mirror 
Fusion Test Facility Ion Cyclotron Resonance Heating 
System (ICRH), 12:3099 (BA;US) 

Tubes 


Gridded power tubes for plasma heating applications, 12:3079 
(BA;US) 
Heating Systems 
ICRF antenna and feedthrough development at ORNL, 
12:3081 (BA;US) 
The Oak Ridge RF Test Facility, 12:3103 (BA;US) 


Magnetic Shielding 
Effect of Faraday shield on the plasma loading for ICRF 
cavity couplers, 12:2853 (BA;US) 
Heating in the high ion cyclotron harmonic frequency range 
on EBT, 12:2854 (BA;US) 
The Alcator C ICRF heating experiment, 12:2844 (BA;US) 
Microwave Amplifiers 
The Oak Ridge RF Test Facility, 12:3103 (BA;US) 
Plasma Simulation 
Fokker-Planck calculations for JET ICRF heating scenarios, 
12:2852 (BA;US) 
Research Programs 
The Alcator C ICRF heating experiment, 12:2844 (BA;US) 
RF Systems 
Application of radio frequency energy to tokamaks, 12:3093 
(BA;US) 

High power rf cone bushings, 12:3080 (BA;US) 

ICRF antenna and feedthrough development at ORNL, 
12:3081 (BA;US) 

Ion Cyclotron Resonant Heating (ICRH) system used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3102 
(BA;US) 

The MFTF-B ICRH system - design summary and 
construction status, 12:3086 (BA;US) 

Waveguides 

Analysis and design of a waveguide launcher in the ICRF for 

large tokamaks, 12:2847 (BA;US) 
ICRP 
Recommendations 

Comparison of intake and committed dose equivalent permitted 
by radiation protection systems based on annual dose 
equivalent and committed dose equivalent for a nuclide of 
intermediate effective half-life, 12:2001 (J;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 


Development of criteria for release of Idaho National 
Engineering Laboratory sites following decontamination and 
decommissioning, 12:198 (R;US) 

Decontamination 

Development of criteria for release of Idaho National 
Engineering Laboratory sites following decontamination and 
decommissioning, 12:198 (R;US) 

Environment 

WINCO Spill Prevention, Control, and Countermeasures 

(SPCC) plan, 12:1760 (R;US) 
Pollution Control 

WINCO Spill Prevention, Control, and Countermeasures 

(SPCC) plan, 12:1760 (R;US) 
Radioactive Waste Processing 

Low-level radioactive waste incineration at the Idaho National 

Engineering Laboratory during 1985, 12:199 (R;US) 
IDEAL FLOW 
Flow Models 

Effect of channel width on inviscid flow past a bluff body, (1). 
Normal flat plate, 12:1112 (R;JP;In Japanese) 

Effect of channel width on inviscid flow past a bluff body, (2). 
Circular cylinder, 12:1113 (R;JP;In Japanese) 


TEAR-1 REACTOR 
Neutron Transport 
Parameters calculation of shielding experiment, 12:492 
(R;BR;In Portuguese) 
Shielding 
Parameters calculation of shielding experiment, 12:492 
(R;BR;In Portuguese) 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS 


Lighting efficiency for better energy cost control: guidelines 
for lighting standards and low-cost strategies for efficient use 
of lighting in Illinois state buildings, 12:677 (R;US) 

Coal Mines 

Coal recovery from mine wastes of the historic longwall 
mining district of north-central illinois. Illinois mineral notes, 
12:43 (R;US) 

Ground subsidence and structural damage over an abandoned 
room-and-pillar coal mine at Hegeler, Illinois, 12:45 (R;US) 

Hazardous Materials 

Hazardous-waste enforcement in Illinois. Annual report (Final), 

12:599 (R;US) 
ILLITE 
Thermal Conductivity 
Thermal conductivity measurements of Pacific illite sediment, 
12:222 (RA;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE INTENSIFIERS 
Design 

Stripline microchannel plate image intensifier tubes (MCPTS) 

for nanosecond optical gating applications, 12:1139 (R;US) 
IMAGE PROCESSING 
B Codes 
Software for stereoscopic restitution of non conventional 
images, 12:1667 (RA;US) 
Computer-Aided Design 
An “intelligent” optical design program, 12:3263 (BA;US) 
Digital Systems 

Search routines for effective and accurate matching of stereo 

scanner image data, 12:1647 (RA;US) 
S Codes 

Software for stereoscopic restitution of non conventional 

images, 12:1667 (RA;US) 
IMAGE SCANNERS 
Evaluation 

Spectro-imager high spectral- and spatial-resolution imaging 

instrument, 12:1391 (RA;US) 
IMAGE TUBES 
Design 
Stripline microchannel plate image intensifier tubes (MCPTS) 
for nanosecond optical gating applications, 12:1139 (R;US) 
IMAGES 
Evaluation 

Automatic DEM extraction from digital stereo images, 12:1666 

. (RA;US) 
IMATRAN VOIMA POWER REACTOR 

See LOVIISA REACTOR 

IMIDES 





Novel fluorinated acids for phosphoric acid fuel cells. Annual 
report, April 1985-March 1986, 12:648 (R;US) 
IMMOBILIZATION 


See SOLIDIFICATION 
VITRIFICATION 


IMMUNOSUPPRESSION 
Response Modifying Factors 
Immunodeficiency syndromes: disorders of lymphocytopoiesis 
caused by environmental agents. Progress report, 12:1950 
(R;US) 








IMPACT FUSION DRIVERS 
lon Sources 


IMPACT FUSION DRIVERS 
Fundamental study and development of a hydrogen pellet 
accelerator using a fuseless two-stage plasma-arc-driven 
electromagnetic railgun, 12:3134 (D;US) 
Ton Sources 
Liquid lithium ion source: Nonlinear behavior of liquid surface 
in electric field, 12:3020 (J;US) 
IMPURITIES 
Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 
Control 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
Gettering 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Planning a port interface for an ocean incineration system. 
Final report, 12:607 (R;US) 
Planning a port interface for an ocean incineration system: 
computer-model user’s manual. Final report, 12:608 (R;US) 
Air Pollution 
Development of the marine incineration bioassay sampling 
system (MIBAS) for at-sea incineration testing, 12:1555 
(R;US) 
Safety 
Planning a port interface for an ocean incineration system (for 
microcomputers). Model, 12:606 (R;US) 
Water Pollution 
Development of the marine incineration bioassay sampling 
system (MIBAS) for at-sea incineration testing, 12:1555 
(R;US) 
INCLINED STRATA 
Classification 
Facies analysis in order to determine the genesis of the seam 
banding in the Helmstedt Eocene soft lignite (Brunswick 
district), 12:49 (R;DE;In German) 
Origin 
Facies analysis in order to determine the genesis of the seam 
banding in the Helmstedt Eocene soft lignite (Brunswick 
district), 12:49 (R;DE;In German) 
INCONEL 600 
Chemical Reactions 
Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 
Intergranular Corrosion 
Evaluation of environmental effects on intergranular attack of 
Alloy 600. Final report, 12:738 (R;US) 
Materials 


Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 

INCONEL 625 
Stresses 

Evaluation of a compliant interface for heat conduction, 

12:3058 (BA;US) 
Thermal Conductivity 

Evaluation of a compliant interface for heat conduction, 

12:3058 (BA;US) 
INCONEL X750 
Melting 

A comparison of plasma limiter material performance with 

material selection methods, 12:3114 (BA;US) 


A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Stress Analysis 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Stress Corrosion 
Effect of metallurgical variables on stress corrosion cracking of 
Inconel X-750 alloy in LWR-conditions, 12:783 (RA;FI) 
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INDIA 
Land Reclamation 
Monitoring ravinelands in north Indian plains - a multistage 
remote sensing approach, 12:1708 (RA;US) 
Remote Sensing 
Capability of Indian satellite Bhaskara TV-data to identify land 
features, 12:1686 (RA;US) 
INDIUM 
Chemical Reactions 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
(J;US) 
Interfaces 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
GUS) 
INDIUM 111 
Isotope Production 
Preparation of "In-oxine at the Pretoria Cyclotron, 12:264 
(RA;ZA) 
Labelling 
Quantification of the organ distribution of Indium-111-labelled 
platelets and calculation of radiation exposure, 12:1920 
(RA;ZA) 
INDIUM 113 
Radioisotope Generators 
Some aspects of the production and application of radioactive 
isotopes, 12:261 (RA;XA) 
INDIUM ALLOYS 
Electronic Structure 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
Photoelectron Spectroscopy 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
INDIUM ARSENIDES 
Electron Mobility 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 
Electronic Structure 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
Hall Effect 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 
Holes 
Large valence-band nonparabolicity and tailorable hole masses 
in strained-layer superlattices, 12:904 (J;US) 
Liquid Phase Epitaxy 
In/GaAs reaction: Effect of an intervening oxide layer, 12:981 
(J;US) 


Magneto-luminescence measurements in InGaAs/GaAs single- 
strained-quantum-wells, 12:884 (R;US) 
Photoelectron Spectroscopy 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
Photoluminescence 
GaAs/In/sub x/Al/sub 1-x/As (0 = x = 0.006) indirect 
bandgap superlattices, 12:1141 (R;US) 
Strains 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 
Superlattices 
Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 
Large valence-band nonparabolicity and tailorable hole masses 
in strained-layer superlattices, 12:904 (J;US) 
Valence 
Large valence-band nonparabolicity and tailorable hole masses 
in strained-layer superlattices, 12:904 (J;US) 
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Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
GJ;US) 
INDIUM PHOSPHIDES 
Electronic Structure 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
Photoelectron Spectroscopy 
Experimental study of the band structure of GaP, GaAs, GaSb, 
InP, InAs, and InSb, 12:892 (J;US) 
INDIUM SELENIDE SOLAR CELLS 
Fabrication 
Copper indium diselenide for photovoltaic applications, 12:310 
(B;US) 
INDIUM SELENIDES 
Optical Properties 
Copper indium diselenide for photovoltaic applications, 12:310 
(B;US) 
INDIUM SULFIDES 
Order-Disorder Transformations 
Anti-structural defects and inversion of conductivity type in 
A?B2°S,° compounds, 12:877 (RA;SU;In Russian) 
INDONESIA 
Landslides 
Low cost remote sensing of landslides endangering roads in 
west Java, 12:1677 (RA;US) 
Remote Sensing 
Remote sensing and disaster monitoring: a review of 
applications in Indonesia, 12:1464 (RA;US) 
INDOOR AIR POLLUTION 
Effects of ventilation rates and product loading on organic 
emission rates from particleboard, 12:1558 (R;US) 
Air Cleaning 
Protective effect of houses on air-pollution episodes, 12:1642 
(R;DK;In Danish) 
Health Hazards 
Indoor air and human health, 12:1632 (B;US) 
I Codes 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 
Mutagens 
Indoor air sampling and mutagenicity studies related to 
emissions from unvented coal combustion, 12:1507 (R;US) 


Compounds 
Selected organic pollutant emissions from unvented kerosene 
heaters, 12:1508 (R;US) 
Pollution Abatement 
Prioritizing asbestos removal from various facilities using the 
insight II+ expert system. Research paper, 12:1491 (R;US) 
eys 


Harvard's indoor air pollution/health study, 12:1504 (R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL ACCIDENTS 

Fatal accident circumstances and epidemiology (FACE) 
report: confined-space incident kills two workers - company 
employee and rescuing fireman, 12:89 (R;US) 

Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 

INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
ISOTOPE SEPARATION PLANTS 


OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 


Dusts 
Preliminary survey report: control technology for filling of 
containers at Corn Products Company, Summit, Illinois, 
12:1576 (R;US) 


INFECTIOUS DISEASES 
Epidemiology 


Economics 
Nitric acid production by plasma, 12:693 (RA;FI;In Finnish) 


Nitric acid production by plasma, 12:693 (RA;FI;In Finnish) 
Environmental Effects 

Formation and transport of flue gas of the natural gas driven 

plants, 12:1500 (R;FI;In Finnish) 
Hazardous Materials 

Health hazard evaluation report HETA 85-538-1667, General 
Telephone Company, Sherman, Texas, 12:1538 (R;US) 

Health hazard evaluation report HETA 83-465-1674, Staco, 
Inc, Poultney, Vermont, 12:1541 (R;US) 

Health hazard evaluation report HETA-85-251-1620, TRW 
Electronics, Incorporated, Colorado Springs, Colorado, 
12:1610 (R;US) 

Industry-wide studies report of walk-through survey at 
Johnson and Johnson (Ethicon), Somerville, New Jersey, 
12:1530 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at North American Philips 
Lighting Corporation, Danville, Kentucky, 12:1585 (R;US) 

Indoor Air Pollution 
Prioritizing asbestos removal from various facilities using the 
insight II+ expert system. Research paper, 12:1491 (R;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
See also GAMMA RADIOGRAPHY 
Radiation Accidents 
Report to Congress on abnormal occurrences, January-March 
1986. Volume 9, No. 1, 12:522 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Heat Recovery 

Industrial waste gas streams: control technologies and R and D 

programs. Final report, 12:689 (R;US) 
Waste Product Utilization 
Industrial waste gas streams: control technologies and R and D 
programs. Final report, 12:689 (R;US) 
INDUSTRY 
See also AEROSPACE INDUSTRY 
AGRICULTURE 
AUTOMOTIVE INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PLASTICS INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 
RUBBER INDUSTRY 
SOLAR INDUSTRY 
SUGAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Asbestos 
Final regulatory impact and regulatory flexibility analysis of 
the revised asbestos standard, 12:1644 (R;US) 
Rates 
Coal Distribution, January-June 1986, 12:51 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Krypton Fluoride Lasers 
KrF lasers as inertial fusion drivers, 12:3108 (BA;US) 
Linear Accelerators 
Cost/performance analysis of an induction linac driver system 
for inertial fusion, 12:3107 (BA;US) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INFECTIOUS DISEASES 


See also PARASITIC DISEASES 
VIRAL DISEASES 





Human pathogens, disinfection, and chlorine, 12:1811 (BA;US) 








INFORMATION 
T Codes 


INFORMATION 
See also DATA 
T Codes 
Creating tables with TPL, 12:3224 (R;US) 
INFORMATION SYSTEMS 
COMECON 
Problems of development and compatibility of numerical data 
retrieval systems for nuclear science and engineering, 
12:3267 (RA;SU;In Russian) 
Czechoslovakia 
Numerical data classification based on the experience of the 
Chechoslovak nuclear program, 12:3269 (RA;SU;In Russian) 
Data Base Management 
An “electronic shotbook” for easy data retrieval, 12:3286 
(BA;US) 
Data Processing 
Nuclear Information Centre and Kurchatov Nuclear Energy 
Institute cooperation in preparing and processing 
experimental file numerical data, 12:3276 (RA;SU;In 
Russian) 
Design 
An “electronic shotbook” for easy data retrieval, 12:3286 
(BA;US) 
Feasibility Studies 
Ohio River main stem study: the role of geographic 
information systems and remote sensing in flood damage 
assessments, 12:1763 (RA;US) 
Geiger-Mueller Counters 
Some problems related to the development of data bank for 
nuclear measuring equipment, 12:3270 (RA;SU;In Russian) 
Processing 


Status and future of satellite image mapping based on 
experience of the US Geological Survey, 12:2071 (RA;US) 
Information Retrieval 
An "electronic shotbook” for easy data retrieval, 12:3286 
(BA;US) 
Ionization Chambers 
Some problems related to the development of data bank for 
nuclear measuring equipment, 12:3270 (RA;SU;In Russian) 
Materials Testing 
Architecture of numerical data retrieval system for in-pile 
materials testing, 12:3283 (RA;SU;In Russian) 
Nuclear Data Collections 
Formal correction of the Evaluated Nuclear Structure Data 
File, 12:3273 (RA;SU;In Russian) 
Proportional Counters 
Some problems related to the development of data bank for 
nuclear measuring equipment, 12:3270 (RA;SU;In Russian) 
Quality Control 
Data quality: a strategic perspective, 12:3265 (R;US) 
S Codes 
An “electronic shotbook” for easy data retrieval, 12:3286 
(BA;US) 
Scintillation Counters 
Some problems related to the development of data bank for 
nuclear measuring equipment, 12:3270 (RA;SU;In Russian) 
Structural Models 
Numerical data retrieval systems and information-logic models 
in nuclear science and engineering, 12:3268 (RA;SU;In 
Russian) 
INFRARED THERMOGRAPHY 
Temperature Monitoring 
Surface temperature and emissivity evaluation from satellite 
thermal infrared measurements, 12:1479 (RA;US) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INJECTION (BEAMS) 
See BEAM INJECTION 
INSECTS 
See also EPHEMEROPTERA 
Biological Radiation Effects 
Influence of Co gamma radiation on Zabrotes subfasciatus 
(Coleoptera, Curculionidae) and beans Phaseolus vulgaris, 
12:1987 (RA;BR;In Portuguese) 
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IN-SITU COMBUSTION 
Bench-Scale Experiments 
Laboratory studies of forward combustion in the Tar Sand 
Triangle resource, 12:115 (R;US) 
IN-SITU GASIFICATION 
Coordinated Research Programs 
Theoretical and experimental investigations of underground 
coal gasification. Final technical report, 12:4 (R;US) 
Environmental Impacts 
Numerical modeling of groundwater flow and water quality at 
underground coal gasification sites. Final technical report, 
12:5 (R;US) 
Waste Water 
Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 
INSTITUTO DE ENERGIA ATOMICA R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INSULIN 
Todination 
Stoichiometric iodination and purification of porcine insulin 
with chloramine T for radioimmunoassay, 12:1028 
(RA;BR;In Portuguese) 
Purification 
Stoichiometric iodination and purification of porcine insulin 
with chloramine T for radioimmunoassay, 12:1028 
(RA;BR;In Portuguese) 
INTEGRAL EQUATIONS 
See also FREDHOLM EQUATION 
QUASIPOTENTIAL EQUATION 
Numerical Solution 
A new, thermodynamically consistent, hybrid integral equation 
for multicomponent plasmas, 12:2897 (BA;US) 
Numerical solution of QCD evolution equations, 12:2361 
(R;SU;In Russian) 
INTEGRATED CIRCUITS 
Brief review of adaptive null steering techniques. 
Memorandum report, 12:3206 (R;US) 
Diagnostic Techniques 
Loopback Tester: a synchronous communications circuit 
diagnostic device, 12:3242 (R;US) 
Fabrication 
An evaluation of extrinsic gettering techniques, 12:927 
(BA;US) 
Materials Testing 
Post fabrication modification of polysilicon IC elements, 12:311 
(BA;US) 
Passivation 
Post fabrication modification of polysilicon IC elements, 12:311 
(BA;US) 
Printed Circuits 
Prospects for printing very-large-scale integrated circuits with 
masked ion-beam lithography, 12:3216 (R;US) 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
Electromagnetic Form Factors 
Electromagnetic and hadronic form factors and operators in 
the interacting boson model, 12:2525 (J;US) 
M2-Transitions 
Implications of low lying M-italicl strengths for interacting 
boson approximation calculations, 12:2520 (J;US) 
Potentials 
Potential energy surfaces in the classical limit of the IBM-2, 
12:2529 (J;NL) 
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INTERCONNECTED POWER SYSTEMS 
Electric Potential 


Development of a computer program for fast estimation of 
voltages. Volume 2. Adjoint network reformulation and 
large-system testing. Final report, 12:380 (R;US) 

Development of a computer program for fast estimation of 
voltages. Volume 1. Development and small-system testing. 
Final report, 12:379 (R;US) 

INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 


Engineering and physics considerations for designing, installing 
and operating the plasma diagnostic set on DIII-D, 12:2807 
(BA;US) 

INTERFEROMETRY 
Image Processing 

Digital image processing of velocity-interferometer data 

obtained from laser-driven shock experiments, 12:1404 (J;US) 
Optics 
Dynamic moire interferometry studies of stress wave/crack tip 
diffraction events in 4340 steels, 12:1122 (R;US) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 
See also BARIUM 143 
BARIUM 145 
BROMINE 75 
BROMINE 82 
CADMIUM 123 
CADMIUM 124 
CADMIUM 125 
CADMIUM 127 
CADMIUM 128 
CALCIUM 49 
CHROMIUM 49 
CHROMIUM 51 
COBALT 57 
COBALT 58 
COBALT 60 
COPPER 59 
COPPER 63 
COPPER 64 
GERMANIUM 72 
INDIUM 111 
INDIUM 113 
IODINE 123 
IODINE 125 
IODINE 131 
IRON 57 
IRON 59 
KRYPTON 81 
MANGANESE 49 
MANGANESE 56 
MOLYBDENUM 100 
MOLYBDENUM 99 
RARE EARTH NUCLEI 
RUBIDIUM 81 
RUTHENIUM 96 
SCANDIUM 49 


XENON 127 
YTTRIUM 89 
ZIRCONIUM 90 
ZIRCONIUM 93 
Fission Yield 
Fission mass yields of excited medium heavy nuclei, 12:2506 
(R;SU) 
INTERMEDIATE NEUTRONS 
Resonance 
Pygmy resonance appeared in keV-neutron capture gamma-ray 
spectra of nuclei N = 82-126, 12:2452 (RA;JP) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Underground Storage 
Chemical conditions in the repository for low- and 
intermediate-level reactor waste, 12:227 (R;FI) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 





INTERNAL IRRADIATION 
Dosimetry 
Internal radiation dosimetry, 12:1971 (RA;US) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL COMMISSION RADIOLOGICAL PRO 
See ICRP 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY MAGNETIC FIELDS 
Study of the relationship between solar activity and 
interplanetary field variations. Final report, 14 May-30 
September 1985, 12:2093 (R;US) 
INTERPLANETARY SPACE 
Solar Wind 
Study of the relationship between solar activity and 
interplanetary field variations. Final report, 14 May-30 
September 1985, 12:2093 (R;US) 
INTERPOLATION 
Computer Codes 
Extensions of the operational method, 12:3239 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTELLAR SPACE 
Infrared Radiation 
Studies of heat transport to forced-flow He II, 12:2100 (R;US) 
INTOR TOKAMAK 
International Tokamak Reactor. 
Chromium Steels 
Specific features of magnetic fields forming in a tokamak- 
reactor using ferritic-martensitic stainless steels as structural 
materials, 12:2991 (RA;SU;In Russian) 
First Wall 
ORNL facilities for testing first-wall components, 12:3059 
(BA;US) 
Magnetic Fields 
Specific features of magnetic fields forming in a tokamak- 
reactor using ferritic-martensitic stainless steels as structural 
materials, 12:2991 (RA;SU;In Russian) 
INVARIANCE PRINCIPLES 


See also CONFORMAL INVARIANCE 
CP INVARIANCE 
LORENTZ INVARIANCE 


Many-Body Problem 
Generating invariant formalism in the multiparticle system 
analysis, 12:2492 (RA;SU;In Russian) 


SU Groups 
ing invariant formalism in the multiparticle system 
analysis, 12:2492 (RA;SU;In Russian) 
INVENTIONS 
Transfer of energy-related technologies to industry, 12:612 
(R;US) 
INVENTORIES 
Computer Codes 
Inventory control program for laboratory equipment written in 
the C programming language, 12:3285 (R;US) 
INVERSE SCATTERING PROBLEM 
Integral Equations 
Determination of the wave field from scattering data, 12:2695 
(J;US) 
Nonlinear Problems 
Group theoretical and Hamiltonian structures of integrable 
evolution equations in 1 x 1 and 2 x 1 dimensions, 12:2625 
(RA;SU;In Russian) 
Schroedinger Equation 
Quantum inverse scattering method for multicomponent 
nonlinear Schroedinger model of bosons or fermions with 
repulsive coupling, 12:2334 (R;XA) 
INVERTEBRATES 





See also MOLLUSCS 
PROTOZOA 
Sensitivity 
Response of Sheep River, Alberta, macroinvertebrate 
communities to discharge of chlorinated municipal sewage 
effluent, 12:1835 (BA;US) 








INVERTEBRATES 
Temperature Effects 


Temperature Effects 
Response of Sheep River, Alberta, macroinvertebrate 
communities to discharge of chlorinated municipal sewage 
effluent, 12:1835 (BA;US) 
INVISCID FLOW 
See IDEAL FLOW 
IODINE 
Atoms 
Studies of chemical reactivity in the condensed phase. IT. 
Vibrational relaxation of iodine in liquid xenon following 
geminate recombination, 12:1015 (J;US) 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 


Studies of chemical reactivity in the condensed phase. II. 
Vibrational relaxation of iodine in liquid xenon following 
geminate recombination, 12:1015 (J;US) 

IODINE 123 


I-123, the ideal radio-iodine for nuclear medicine, 12:1916 
(RA;ZA) 
Isotope Production 
Local development of I-123 radiopharmaceuticals for studies of 
the myocardium, brain, kidneys and pheochromocytomas, 
12:1931 (RA;ZA) 
Status review of cyclotron-produced radiopharmaceuticals, 
12:263 (RA;ZA) 
Nuclear Medicine 
I-123, the ideal radio-iodine for nuclear medicine, 12:1916 
(RA;ZA) 


Preparation, purification and stability of high specific activity 
125syb(I) triiodonthyronine (Ts), 12:1027 (RA;BR) 
IODINE 131 
Diagnostic Uses 
Radioisotopic evaluation of portal circulation. Experimental 
study, 12:1913 (RA;BR;In Portuguese) 
IODINE FLUORIDES 
Energy Transfer 
Iodine monofluoride energy-transfer studies. Final report, 13 
June 1983-31 October 1984, 12:1081 (R;US) 
IODINE IODIDES 
See IODINE 
ION ACOUSTIC WAVES 
Non-dispersive ion waves 
Solitons 
Ion acoustic solitary waves near double layers, 12:2931 
(BA;US) 
Wave Propagation 
Experiments on ion acoustic typed double layers, 12:2929 
(BA;US) 
Ton acoustic solitary waves near double layers, 12:2931 
(BA;US) 
ION BEAM FUSION REACTORS 
Coordinated Research Programs 
Critical system issues for an HIF reactor, 12:3113 (BA;US) 
Hybrid Reactors 
Comparative analysis of fusion reactors with inertial 
confinement, 12:2988 (RA;SU;In Russian) 
Ion Beam Injection 
Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
Ton Sources 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
Lithium ion source development for light-ion fusion, 12:3161 
(BA;US) 
Targets driven by dual energy ions, 12:3175 (BA;US) 
Target Chambers 
Lifetime analysis of the TDF reaction chamber, 12:3110 
(BA;US) 
tual design of the light ion beam fusion target 
development facility, 12:3111 (BA;US) 
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ION BEAM INJECTION 
Ion Sources 
Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also CARBON 12 BEAMS 
CARBON 14 BEAMS 
CHLORINE 35 BEAMS 
DEUTERON BEAMS 
HELIUM 3 BEAMS 
HELIUM 4 BEAMS 


Beam Currents 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Beam Monitoring 
Evaluation of crystal implantation technique for the 
measurement of neutral beam composition and energy 
spectra, 12:3167 (BA;US) 
Beam-Plasma Systems 
R.F. plasma resonance of ions and neutrals leading to cavitonic 
fusion, 12:2894 (BA;US) 
Diagnostic T 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 
Time structure of the particle beam source and current sheath 
filamentation in the plasma focus, 12:2883 (BA;US) 
Energy Spectra 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 
Time structure of the particle beam source and current sheath 
filamentation in the plasma focus, 12:2883 (BA;US) 
Faraday Cups 
Energy analysis of the ion beam from p!asma focus, 12:2877 
(BA;US) 
Focusing 
Targets driven by dual energy ions, 12:3175 (BA;US) 
Instability 
Electromagnetic ion beam instabilities: Comparison of one- and 
two- dimensional simulations, 12:2224 (J;US) 
Ton Sources 
Miniature high current metal ion source, 12:2171 (R;US) 
Ton-Atom Collisions 
R.F. plasma resonance of ions and neutrals leading to cavitonic 
fusion, 12:2894 (BA;US) 


R.F. plasma resonance of ions and neutrals leading to cavitonic 
fusion, 12:2894 (BA;US) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 


Chemical Reactions 
Proposal for study of ion-beam induced chemical reactions 
using JAERI tandem accelerator, 12:1268 (R;JP;In Japanese) 
Electron Capture 
Electron loss and electron capture collisions at projectile 
velocities of 30 vo to 40 vo, 12:2157 (RA;JP) 
Electron Loss 
Electron loss and electron capture collisions at projectile 
velocities of 30 vo to 40 vo, 12:2157 (RA;JP) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DRIFT 
Acceleration 
Constant energy per charge of ions produced in plasma focus 
and collective ion acceleration experiments, 12:2886 (BA;US) 
ION EXCHANGE MATERIALS 
32 
Use of **P in the phosphate preconcentration study for ion 
exchange resin, 12:948 (RA;BR;In Portuguese) 
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Properties of bituminization product from Olkiluoto power 
plant, 12:228 (R;FI) 


Properties of bituminization product from Olkiluoto power 
plant, 12:228 (R;FI) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 


MEMBRANES 
ION IMPLANTATION 
Acoustic Microscopy 
Ton acoustic microscopy. Final report, July 1983-June 1984, 
12:1120 (R;US) 
ION MICROSCOPES 
Calibration 


Method for an accurate calibration of the flight-time-focused 
time-of-flight atom probe, 12:1406 (J;US) 
Time-of-Flight Method 
Method for an accurate calibration of the flight-time-focused 
time-of-flight atom probe, 12:1406 (J;US) 


ION PLASMA WAVES 
Dispersive ion waves 
Brillouin Effect 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
ION PROBES 
Accuracy 
Measurement accuracy and resolution of the ISX-B heavy ion 
beam probe, 12:2864 (BA;US) 
Computerized Control Systems 
Heavy ion beam probe data acquisition on EBT, 12:2857 
(BA;US) 


Design of a heavy ion beam probe for the TARA Tandem 
Mirror, 12:2806 (BA;US) 
Heavy ion beam probe data acquisition on EBT, 12:2857 
(BA;US) 
Measurement accuracy and resolution of the ISX-B heavy ion 
beam probe, 12:2864 (BA;US) 
The use of multiple charge species and multiple detectors in a 
heavy ion beam probe diagnostic system, 12:2858 (BA;US) 
Performance 
The use of multiple charge species and multiple detectors in a 
heavy ion beam probe diagnostic system, 12:2858 (BA;US) 
ION SOURCES 
Heavy ion sources for the LNR JINR cyclotrons. Start-of-the 
art and developing prospects, 12:1271 (R;SU;In Russian) 
Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 
Research on a new type of negative hydrogen ion source. 
Final report, 15 July 1981-14 January 1985, 12:2141 (R;US) 
Beam Currents 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 
Emittance 


Beam 
Targets driven by dual energy ions, 12:3175 (BA;US) 
Beam Extraction 


Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 

Volume production of H/sup -/ utilizing vibrationally excited 
H/sub 2/, 12:3146 (BA;US) 


Oxide cathode lifetime improvements at RTNS-II, 12:1277 
{R;US) 


Control Systems 
TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 
Simulation 
Volume production of H/sup -/ utilizing vibrationally excited 
H/sub 2/, 12:3146 (BA;US) 
Current Density 
Ton source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
Data 
TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 


ION SOURCES 
Research Programs 


Design 
Cesium-dispensing electrodes for negative ion production, 
12:3150 (BA;US) 
design of an ECR source for an ISOL facility, 
12:1276 (R;US) 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Ton source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
Lithium nitrate flashover plasma sources for lithium ion beams, 
12:3162 (BA;US) 
Production of vibrationally excited H/sub 2/ for use in an 
H/sup -/ source, 12:3164 (BA;US) 
Diagnostic Techniques 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 
Lithium nitrate flashover plasma sources for lithium ion beams, 
12:3162 (BA;US) 
Time structure of the particle beam source and current sheath 
filamentation in the plasma focus, 12:2883 (BA;US) 
ECR Heating 
Conceptual design of an ECR source for an ISOL facility, 
12:1276 (R;US) 


Cesium-dispensing electrodes for negative ion production, 
12:3150 (BA;US) 
Plasma and operational conditions in a high species filter 
bucket source, 12:3025 (J;US) 
Electrodes 
Use of molybdenum ion source electrodes at RTNS-II, 12:1278 
(R;US) 
Fabrication 
Liquid lithium ion source: Nonlinear behavior of liquid surface 
in electric field, 12:3020 (J;US) 
Filaments 
Directly heated lanthanum hexaboride filaments for long pulse 
or cw ion source operation, 12:3160 (BA;US) 
Hydrogen Ions 1 Minus 
Investigation of annular surface-plasma sources of negative 
hydrogen ions, 12:2984 (RA;SU;In Russian) 





Ion: source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 


Directly heated lanthanum hexaboride filaments for long pulse 
or cw ion source operation, 12:3160 (BA;US) 

Lithium nitrate flashover plasma sources for lithium ion beams, 
12:3162 (BA;US) 

Plasma and operational conditions in a high species filter 
bucket source, 12:3025 (J;US) 


Production of vibrationally excited H/sub 2/ for use in an 
H/sup -/ source, 12:3164 (BA;US) 
Volume production of H/sup -/ utilizing vibrationally excited 
H/sub 2/, 12:3146 (BA;US) 
Performance 
Cesium-dispensing electrodes for negative ion production, 
12:3150 (BA;US) 
Production of vibrationally excited H/sub 2/ for use in an 
H/sup -/ source, 12:3164 (BA;US) 
Performance Testing 
Directly heated lanthanum hexaboride filaments for long pulse 
or cw ion source operation, 12:3160 (BA;US) 
Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
Volume production of H/sup -/ utilizing vibrationally excited 
H/sub 2/, 12:3146 (BA;US) 
Plasma Production 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Quantum Efficiency 
Angular spread of negative hydrogen ions sputtered by cesium 
bombardment, 12:3165 (BA;US) 
Research Programs 
Lithium ion source development for light-ion fusion, 12:3161 
(BA;US) 








1ON SOURCES 
Ultraviolet Radiation 


Ultraviolet Radiation 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Voltage Regulators 
TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 
ION SPECTROSCOPY 
Foils 
Beam-foil spectroscopy at RILAC, 12:1265 (RA;JP) 
Beam-foil spectroscopy at JAERI tandem, 12:1267 (RA;JP) 
ION-ATOM COLLISIONS 
Electron Capture 
Strong-potential Born-approximation calculations of 1s-2p 
electron capture, 12:2215 (J;US) 
Theory of ion-atom collisions at high energy, I. Non-radiative 
and radiative electron capture, 12:2155 (RA;JP) 
Electron Emission 
Coincidence study of doubly differential cross sections: 
Projectile ionization in He* -He collisions, 12:2206 (J;US) 
Production mechanisms of convoy electrons in ion-foil 
interactions, 12:2160 (RA;JP) 
Mathematical Models 
Atomic physics with highly charged ions. Progress report, 15 
February 1985-14 February 1986, 12:2147 (R;US) 
Photon Emission 
Continuum x rays in ion-atom collisions, 12:2158 (RA;JP) 
Quantum Mechanics 
Theory of ion-atom collisions at high energy, I. Non-radiative 
and radiative electron capture, 12:2155 (RA;JP) 
Research Programs 
Atomic physics with highly charged ions. Progress report, 15 
February 1985-14 February 1986, 12:2147 (R;US) 
X-Ray Detection 
Continuum x rays in ion-atom collisions, 12:2158 (RA;JP) 
IONIC REACTIONS 
See IONS 
IONIZATION 
See also PHOTOIONIZATION 
Differential Cross Sections 
Double differential cross sections for electron ejection from 
helium by fast protons, 12:2139 (R;AU) 
IONIZING RADIATIONS 
See also COSMIC RADIATION 


GAMMA RADIATION 
X RADIATION 


Review to determine the appropriateness and adequacy of 
existing provisions for the measurement of ionizing radiation 
in Australia: proceedings of a workshop held at the National 
Standards Commission on 13 May 1985, 12:2557 (R;AU) 

Perfused Tissues 
Measurement of blood flow by neutron-induced tracer 
washout, 12:1921 (RA;ZA) 
Research Programs 
Annual review of research projects 1983, 12:1964 (R;AU) 
ION-MOLECULE COLLISIONS 
Charge Exchange 

State-to-state study of the electron transfer reactions 
Ar* (?P/sub 3/2,1/2/)+Na(X,v = 0)-Ar(?S) +Nt2 
(X%,v’), 12:2195 (J;US) 

Models 


Atomic physics with highly charged ions. Progress report, 15 

February 1985-14 February 1986, 12:2147 (R;US) 

Research Programs 

Atomic physics with highly charged ions. Progress report, 15 
February 1985-14 February 1986, 12:2147 (R;US) 

Low energy ion-molecule reaction dynamics and 
chemiionization kinetics. Progress report, February 1, 1986- 
January 31, 1987, 12:990 (R;US) 

IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
Auroral Zones 

Simple model of auroral electrodynamics compared with 

HILAT measurements, 12:2129 (R;US) 
F2 Layer 

Improving foF2 prediction for the sunrise transition period. 

Final report, October 1984-September 1985, 12:2133 (R;US) 
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Magnetic Storms 
Pi 2 pulsaticns and the westward traveling surge, 12:2130 
(R;US) 
Striations 


Striation model and spectral characteristics of optical-ir 
emission from HANE (high-altitude nuclear event). 
Memorandum report, 12:1423 (R;US) 

IONS 

Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 

See also ANIONS 
ANTIMONY IONS 
ARGON IONS 
ATOMIC IONS 


INDIUM IONS 

IRON IONS 
KRYPTON IONS 
LIGHT IONS 
LITHIUM IONS 
MAGNESIUM IONS 
MOLYBDENUM IONS 
MULTICHARGED IONS 
NEODYMIUM IONS 
NEON IONS 
NITROGEN IONS 
OXYGEN IONS 
RUBIDIUM IONS 
SAMARIUM IONS 


ZIRCONIUM IONS 
Acceleration 
Periodic plasma waveguide, 12:1196 (J;US) 
Stopping Power 
Nonlinear energy-loss straggling of slow ions in solids, 12:2550 
(J;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
IRELAND 
Nuclear Power Plants 
CARNSORE: Hypothetical reactor accident study, 12:563 
(R;DK) 
IRIDIUM 191 
Isotope Production 
Recent radiopharmaceutical research at the AAEC Research 
Establishment, 12:1022 (R;AU) 
IRIDIUM ALLOYS 
Electronic Structure 
Theoretical x-ray-photoemission y intensities of the 
actinide compounds Ulrs,UPts, and UAus, 12:792 (J;US) 
Photoelectron Spectroscopy 
Theoretical x-ray-photoemission-spectroscopy intensities of the 
actinide compounds Ulrs,UPts, and UAus, 12:792 (J;US) 
IRIDIUM OXIDES 
Electrochromism 
Complementary electrochromic devices for energy efficient 
“smart” windows, 12:1012 (BA;US) 
IRIDIUM SILICIDES 


Electronic phase transition and partially gapped Fermi surface 
in superconducting LusIr,Si/sub 10/, 12:898 (J;US) 
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Transition Temperature 
Electronic phase transition and partially Fermi surface 
in superconducting LusIr,Si/sub 10/, 12:898 (J;US) 
IRON 


Spectroscopy 
Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic spectrophotometry with 
electrothermal atomization, 12:950 (RA;BR;In Portuguese) 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Catalytic Effects 
Ammonia synthesis over iron single-crystal catalysts: the 
effects of alumina and potassium, 12:281 (J;US) 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Chemical Properties 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Structure 


Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Metabolism 
Kinetic study of the blue copper protein rusticyanin from 
Thiobacillus ferrooxidans, 12:1892 (J;US) 
M 


etallography 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
Metallurgical Effects 


Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
Neutron Transport 


Neutrons and heterophase state of magnetics, 12:2544 (R;SU;In 
Russian) 
Phase Stability 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 


Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
Properties 


ive 
Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
Activity 


Effects of crystallite size and support on the CO hydrogenation 
activity/selectivity properties of Fe/carbon, 12:982 (J;US) 
X-Ray Fluorescence Analysis 
Blood bromine levels in a Pacific atoll population, 12:2020 
(J;US) 
X-Ray Spectra 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 12:1383 (J;NL) 
IRON 57 
Moessbauer Effect 
Temperature dependence of hyperfine magnetic fields in Fe-Ni, 
12:802 (J;US) 
IRON 59 
Concentration 
Determination of Fe, Cr, Co and Cs in macroalgae from 
Almirante Alvaro Alberto Nuclear Power Plant region, 
Angra dos Reis, R.J. in Brazil-Choice of a bio-indicator, 
12:1870 (RA;BR;In Portuguese) 
IRON ALLOYS 
See also AUSTENITE 
INCONEL 600 
INCONEL 625 
INCONEL X750 
IRON BASE ALLOYS 
Chemical Composition 
Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Corrosion 
Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Corrosion Resistance 
Effect of tempering on corrosion resistance of cast aluminium 
bronzes, 12:758 (R;NO) 
Damaging Neutron Fluence 
Neutronic irradiation effect in FeNi alloys, observed by 
magnetic measurements, 12:752 (RA;BR;In Portuguese) 





IRON IONS 
Photoionization 
Fabrication 
Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Magnetic Fields 
Temperature dependence of hyperfine magnetic fields in Fe-Ni, 
12:802 (J;US) 
Magnetic Moments 


Slater-Pauling curve: first principles calculations of the 
moments of Fe/sub 1-c/Ni/sub c/ and V/sub 1-c/Fe/sub c/, 
12:733 (R;US) 

Microstructure 

Evaluation of mechanical and metallurgical properties of 

FesAl-based aluminides, 12:776 (R;US) 
Oxidation 

Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 

Oxidation of the (100) surface of a Ni-Fe alloy, 12:836 (J;NL) 

Physical Radiation Effects 

Neutronic irradiation effect in FeNi alloys, observed by 

magnetic measurements, 12:752 (RA;BR;In Portuguese) 


Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
Tensile Properties 
Evaluation of mechanical and metallurgical properties of 
FesAl-based aluminides, 12:776 (R;US) 
IRON BASE ALLOYS 
See also STEELS 
Dislocations 
Dislocation evolution in Fe-10% Cr, 12:730 (R;US) 
Physical Radiation Effects 
Dislocation evolution in Fe-10% Cr, 12:730 (R;US) 
Pitting Corrosion 
Distribution functions for the breakdown of passive films, 
12:818 (BA;US) 
Surface Treatments 
Detection of a metallic glass layer by x-ray diffraction, 12:815 
GUS) 
X-Ray Diffraction 
Detection of a metallic glass layer by x-ray diffraction, 12:815 


Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
Preparation 


Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
Melting Points 
Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
IRON COMPOUNDS 
See also FERRITES 
IRON FLUORIDES 
IRON OXIDES 
IRON SULFIDES 
Infrared Spectra 
Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
Radiosensitivity Effects 
Sensitization of the toxicity of superoxide and vitamin C by 
copper and iron: a site specific mechanism, 12:2004 (BA;NL) 


Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
IRON FLUORIDES 
Spin Waves 
Static and dynamic properties of random magnets (MnF2, FeF; 
diluted with ZnF;2), 12:871 (R;US) 
IRON IONS 
Electron-Ion Collisions 
Electron-impact ionization in the iron isonuclear sequence, 
12:2184 (J;US) 


Photoionization and photorecombination cross sections of non- 
hydrogenic states in plasmas, 12:2174 (R;US) 











IRON OXIDES 
Neutron Diffractometers 


IRON OXIDES 
Neutron Diffractometers 
Two-dimensional neutron diffraction of YFe2O, and CoCr2O,, 
12:2531 (R;US) 
Sorptive Properties 
Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 
IRON SULFIDES 
X-Ray Diffraction 
Extended x-ray-absorption fine-structure observation of 
collinear ordering of Fe-Sn-Fe atoms in the Chevrel-phase 
superconductor SnFe/sub 0.05/MoeSs, 12:899 (J;US) 
X-Ray Spectra 
Extended x-ray-absorption fine-structure observation of 
collinear ordering of Fe-Sn-Fe atoms in the Chevrel-phase 
superconductor SnFe/sub 0.05/Mo¢Ss, 12:899 (J;US) 
IRRADIATION DEVICES 
Gamma Sources 
Description of and operating instructions for the Lucas 
Heights Gamma Technology Research Irradiator (GATRD), 
12:268 (R;AU) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISING MODEL 
Correlation Functions 
Correlations in the two-dimensional random-field Ising model, 
12:2580 (J;US) 
Phase Transformations 
Correlations in the two-dimensional random-field Ising model, 
12:2580 (J;US) 
ISLANDS 
See also INDONESIA 
NEW GUINEA 
Site Surveys 
Reconnaissance of intertidal and subtidal zones of Back Island, 
Behm Canal, Southeast Alaska, 12:1876 (R;US) 
ISOBARIC NUCLEI 
Nuclei having identical mass number. 
Alpha Decay 
Geiger-Nuttall law for isobaric nuclei. 1. Theory, 12:2490 
(RA;SU;In Russian) 
Geiger-Nuttall law for isobaric nuclei. 2. Comparison with 
experiment, 12:2491 (RA;SU;In Russian) 
Geiger-Nuttall Law 
Geiger-Nuttall law for isobaric nuclei. 1. Theory, 12:2490 
(RA;SU;In Russian) 
Geiger-Nuttall law for isobaric nuclei. 2. Comparison with 
experiment, 12:2491 (RA;SU;In Russian) 
ISOBARS (NUCLEON) 
See N*RESONANCES 
ISOCHRONOUS CYCLOTRONS 
See also JINR CYCLOTRONS 
KIEV CYCLOTRON 
NAC CYCLOTRON 


OSLO CYCLOTRON 
TRIUMF CYCLOTRON 


Beam Extraction 
Beam extraction from pion and kaon factories on the base of 
integer resonance, 12:1244 (RA;SU;In Russian) 
Beam Monitoring 
On measuring the accelerated ion beam parameters in a 
cyclotron, 12:1252 (RA;SU;In Russian) 
Heavy Ion Accelerators 
Status of the U-250 heavy ion cyclotron designing, 12:1171 
(RA;SU;In Russian) 
On-Line Control Systems 
High-power radioelectronic devices for an isochronous 
cyclotron in the mode of smooth energy change, 12:1260 
(RA;SU;In Russian) 
Superconducting Coils 
Design parameters and specific features of the Kurchatov 
IAEh cyclotron with a superconducting winding, 12:1258 
(RA;SU;In Russian) 
ISOCYANATES 
Indoor Air Pollution 
Health hazard evaluation report HETA 84-420-1661, E.I. du 
Pont Sabine River Works, Orange, Texas, 12:1571 (R;US) 
Industrial hygiene comprehensive survey report of Cartex 
Corporation, Morrisville, Pennsylvania, 12:1528 (R;US) 
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ISOELECTRONIC ATOMS 
Energy Levels 
Energy levels in the magnesium sequence, Mg I to Mn XIV, 
calculated in the multiconfiguration optimized potential 
model, 12:2172 (R;NO) 
Oscillator Strengths 
Energy levels in the magnesium sequence, Mg I to Mn XIV, 
calculated in the multiconfiguration optimized potential 
model, 12:2172 (R;NO) 
ISOTOPE APPLICATIONS 
Coordinated Research Programs 
Thirteenth meeting of representatives of RCA Member States. 
Summary report, 12:3204 (R;XA) 
ISOTOPE PRODUCTION 
Some aspects of the production and application of radioactive 
isotopes, 12:261 (RA;XA) 
Medicine 
Medical radionuclide production at the NAC, Faure: present 
status and future prospects, 12:266 (RA;ZA) 
Meetings 
Symposium on nuclear particle accelerators in medicine: 
abstracts, 12:262 (R;ZA) 
ISOTOPE SEPARATION PLANTS 
Heat Exchangers 
Fabrication of a tantalum neutral source heat exchanger, 12:267 
(J;US) 
ISX TOKAMAK 
ECR Heating 
Measurement of the extraordinary mode absorption at » = 2 
in the ISX-B tokamak, 12:2933 (BA;US) 
Electron Cyclotron-Resonance 
Measurement of the extraordinary mode absorption at o = 2 
in the ISX-B tokamak, 12:2933 (BA;US) 
Magnet Coils 
Modular tokamak magnetic system, 12:3071 (BA;US) 
Plasma Diagnostics 
Measurement accuracy and resolution of the ISX-B heavy ion 
beam probe, 12:2864 (BA;US) 
Measurement of the extraordinary mode absorption at » = 2 
in the ISX-B tokamak, 12:2933 (BA;US) 
Plasma space potential measurements on ISX-B, 12:2863 
(BA;US) 
Plasma Waves 
Measurement of the extraordinary mode absorption at » = 2 
in the ISX-B tokamak, 12:2933 (BA;US) 
Poloidal Field Divertors 
Modular tokamak magnetic system, 12:3071 (BA;US) 
Space Charge 
Plasma space potential measurements on ISX-B, 12:2863 
(BA;US) 
ITALY 
Nitrogen Cycle 
Effect of land use on the nitrogen biogeochemical cycle in 
central Italy, 12:1731 (BA;US) 
Remote Sensing 
Remote sensing and crop production forecasting in Italy - 
results and future programs, 12:1662 (RA;US) 
ITEP SYNCHROTRON 
Institute of Theoretical and Experimental Physics Synchrotron. 
Cavity Resonators 
Eigenfrequency fine-tuning in a four-chamber H-resonator of 
an accelerator with spatially homogeneous quadrupole 
focusing, 12:1203 (RA;SU;In Russian) 
Multicharged Ions 
Effects of charge exchange on residual gases in the ITEP 
electrostatic accelerator, 12:1201 (RA;SU;In Russian) 
On-Line Control Systems 
On-line control organization by the ITEP proton synchrotron, 
12:1254 (RA;SU;In Russian) 
IVY PROJECT 
Operation Ivy. Project 8.4. Report to the Scientific Director. 
High-resolution spectroscopy at Ivy compared with previous 
tests, 12:1429 (R;US) 
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J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI 
Japanese Atomic Energy Research Institute. 
Programs 


Critical experiments facility and criticality safety programs at 
JAERI, 12:155 (R;JP) 
JAERI TANDEM ACCELERATOR 
Ton Spectroscopy 
Beam-foil spectroscopy at JAERI tandem, 12:1267 (RA;JP) 


Status of the JAERI accelerator, 12:1264 (RA;JP) 
JAILS 
See PUBLIC BUILDINGS 
JAMAICA 
Electric Power 
Cane production for sugar and electric power in Jamaica, 
12:636 (R;US) 
Sugar Industry 
Cane production for sugar and electric power in Jamaica, 
12:636 (R;US) 
JAMES RIVER 
Water Pollution 
Depression of larval growth and metamorphosis of oysters 
exposed to chlorinated sewage, 12:1837 (BA;US) 
Inhibition of phytoplankton photosynthesis by chlorinated 
sewage in the James River, 12:1840 (BA;US) 
JAPAN 
BWR Type Reactors 
State of reactor physics in Japan, 12:530 (RA;US) 
FBR Type Reactors 
State of reactor physics in Japan, 12:530 (RA;US) 
PWR Type Reactors 
State of reactor physics in Japan, 12:530 (RA;US) 
Remote Sensing 
Diagnosis of forest recovery in east region of Kyoto using 
Landsat data, 12:1700 (RA;US) 
Remote sensing satellite program of Japan, 12:1471 (RA;US) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ORGANIZATIONS 
See also JAERI 
Research 
Summary reports of activities under visiting research program 
in Research Reactor Institute, Kyoto University, in first half 
of 1984, 12:3205 (R;JP;In Japanese) 
JATR REACTOR 
Two-Phase Flow 
Application of mixing length theory to two-phase flow 
thermohydraulics in ATR, 12:431 (R;JP) 
JET ENGINE FUELS 
Hydrocarbons 
Tandem mass-spectrometric analysis (MS/MS) of jet fuels. Part 
1. Experimental procedures and qualitative data analysis. 
Final report, 1 June-31 July 1984, 12:86 (R;US) 
Tandem mass-spectrometric analysis (MS/MS) of jet fuels. Part 
2. Quantitative aspects of direct MS analysis. Final report, 1 
July-1 September 1984, 12:87 (R;US) 
Mass Spectroscopy 
Tandem mass-spectrometric analysis (MS/MS) of jet fuels. Part 
1. Experimental procedures and qualitative data analysis. 
Final report, 1 June-31 July 1984, 12:86 (R;US) 
Tandem mass-spectrometric analysis (MS/MS) of jet fuels. Part 
2. Quantitative aspects of direct MS analysis. Final report, 1 
July-1 September 1984, 12:87 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 


Modular tokamak magnetic system, 12:3071 (BA;US) 





KALUZA-KLEIN THEORY 
Gauge Invariance 
ICR Heating 
Fokker-Planck calculations for JET ICRF heating scenarios, 
12:2852 (BA;US) 
Magnet Coils 
Modular tokamak magnetic system, 12:3071 (BA;US) 
Pellet Injection 


Pneumatic pellet injectors for TFTR and JET, 12:2948 (R;US) 
Plasma Heating 
Fokker-Planck calculations for JET ICRF heating scenarios, 
12:2852 (BA;US) 
Poloidal Field Divertors 
Modular tokamak magnetic system, 12:3071 (BA;US) 
JFER REACTOR 
See JOYO REACTOR 
JINR CYCLOTRONS 
See also JINR U-400 CYCLOTRON 
Beam Dynamics 
Theoretical and experimental studies of the orbit expansion 
effect, 12:1240 (RA;SU;In Russian) 
Beam Extraction 
Simulating the magnet field of the sector cyclotron with beam 
extraction system on the base of the orbit expansion effect, 
12:1243 (RA;SU;In Russian) 
Beam Production 
Production of a beam of radioactive carbon isotope (?*C) 
accelerated ions in the U-300 cyclotron, 12:1234 (RA;SU;In 
Russian) 
Ton Implantation 
ITs-100 heavy ion cyclic implantator, 12:1270 (R;SU;In 
Russian) 
Magnetic Fields 
Simulating the magnet field of the sector cyclotron with beam 
extraction system on the base of the orbit expansion effect, 
12:1243 (RA;SU;In Russian) 
JINR U-400 CYCLOTRON 
Beam Transport 
Beam transport system of the U-400 isochronous cyclotron, 
12:1269 (R;SU;In Russian) 





State of works on development of the heavy ion cyclotron 
complex in the JINR laboratory of nuclear reactions, 12:1231 
(RA;SU;In Russian) 

JOYO REACTOR 
Spent Fuel Storage 
Design method of the JOYO spent fuel storage facility and 
some proposal for future design, 12:185 (RA;FI) 

JPFR REACTOR 

See MONJU REACTOR 
3J-SYMBOLS 

See CLEBSCH-GORDAN COEFFICIENTS 
6J-SYMBOLS 

See RACAH COEFFICIENTS 
9J-SYMBOLS 

See WIGNER COEFFICIENTS 





K MATRIX 
Restoration of complex K matrix according to experimental 
NN scattering, 12:2488 (RA;SU;In Russian) 
K-25 PLANT 
See ORGDP 
KALUZA-KLEIN THEORY 


Finite-temperature instability for compactification, 12:2122 
(J;US) 

Positive semi-definite action in a Kaluza-Klein theory with 
compactification onto time-like extra dimensions, 12:2330 
(R;XA) 

Gauge Invariance 

Infinite dimensional gauge structure of Kaluza-Klein theories 

II: D>5, 12:2321 (R;XA) 





KALUZA-KLEIN THEORY 
Graded Lie Groups 


Graded Lie Groups 
Cohomology of groups and Kaluza-Klein theories, 12:2316 
(R;XA) 
Mathematical Manifolds 
Hyperbolic manifolds as vacuum solutions in Kaluza-Klein 
theories, 12:2306 (R;XA) 
KAON REACTIONS 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 
KAON-NUCLEON INTERACTIONS 
Elastic Scattering 
How chiral solitons relate K-barN and aN scattering, 12:2295 
(J;US) 
KAONS MINUS 
Particle Production 
asup(+-) and ksup(+-) meson production in relativistic nuclei 
collisions with carbon, copper and lead nuclei at 3.65 
Gev/nucleon, 12:2400 (RA;SU;In Russian) 
KAONS PLUS 
Particle Production 
asup(+-) and ksup(+-) meson production in relativistic nuclei 
collisions with carbon, copper and lead nuclei at 3.65 
Gev/nucleon, 12:2400 (RA;SU;In Russian) 


See SEAWEEDS 
KEROSENE 
Air Heaters 
Selected organic pollutant emissions from unvented kerosene 
heaters, 12:1508 (R;US) 
Supply and Demand 
Petroleum Marketing Monthly, July 1986, 12:91 (R;US) 
KETONES 
See also ACETONE 
Chemical Preparation 
Reactivity of group 4 acyl complexes with alkylaluminum 
reagents: synthesis of zirconium ketone complexes, 12:276 
(J;US) 
Gaergy Transfer 
Photophysical properties of molecules near metal and 
semiconductor surfaces (Biacetyl/Ag(111); 
pyrazine/GaAs(110); pyrene/Si(111)), 12:1014 (R;US) 
KIDNEYS 
Neoplasms 
Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 
Nuclear Medicine 
Renal nuclear medicine, 12:1918 (RA;ZA) 
Radiation Doses 
Radiation dose estimates for copper-64 citrate in man, 12:1911 
(R;US) 
KIEV CYCLOTRON 
Heavy Ion Accelerators 
Heavy ion acceleration in the Kiev U-240 isochronous 
cyclotron, 12:1172 (RA;SU;In Russian) 
KILNS 
Air Pollution Abatement 
Nitric oxide reduction in kilns and heaters by fuel/air staging, 
12:1565 (R;US) 
KINASES 
See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETIC EQUATIONS 
For reactor kinetics use REACTOR KINETICS EQUATIONS. 
Numerical Solution 
Numerical computations of stellarator neoclassical transport 
coefficients using Drift Kinetic Equation Solver, 12:2712 
(RA;US) 


Stabilization of external kink and axisymmetric modes in a 
highly elongated tokamak, 12:2791 (J;AT) 


Sensitivity 
Response of chemostat-grown enteric bacteria to chlorine 
dioxide, 12:2042 (BA;US) 
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KLYSTRONS 
Coatings 
Properties of thin antimultipactor TiN and Cr2Os coatings for 
klystron windows, 12:853 (J;US) 


Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 


Properties of thin antimultipactor TiN and Cr2Os coatings for 
klystron windows, 12:853 (J;US) 
Performance 
Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 
Windows 
Properties of thin antimultipactor TiN and Cr2Os coatings for 
klystron windows, 12:853 (J;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KORI-1 REACTOR 
Fuel 
Response matrix based one group simulation model, 12:406 
(RA;US) 
Reactor Physics 
Response matrix based one group simulation model, 12:406 
(RA;US) 
KORI-2 REACTOR 
Fuel Management 
Response matrix based one group simulation model, 12:406 
(RA;US) 
Reactor Physics 
Response matrix based one group simulation model, 12:406 
(RA;US) 
KORTEWEG-DE VRIES EQUATION 
Solitons 
On some solutions of the Kadomtsev-Petviashvili equation, 
12:2646 (RA;SU;In Russian) 
Symmetry Groups 
Symmetries and a hierarchy of general KdV equation, 12:2703 
(R;XA) 
KRYPTON 
Excited States 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) | 
Ion-Molecule Collisions | 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
KRYPTON 81 
Diagnostic T 
Clinical use of Kr-81m and Xe-127, 12:1915 (RA;ZA) 
Isotope Production 
Rubidium-81/Krypton-81m generator preparation for medical 
use, 12:1035 (RA;ZA) 
KRYPTON FLUORIDE LASERS 
Large excimer lasers for fusion, 12:1089 (R;US) 
Design 
KrF lasers as inertial fusion drivers, 12:3108 (BA;US) 
Electron Beam Pumping 
KrF lasers as inertial fusion drivers, 12:3108 (BA;US) 





Efficiency 
KrF lasers as inertial fusion drivers, 12:3108 (BA;US) 
KRYPTON IONS 
Electron-Ion Collisions 
Coupling effects in electron-impact excitation of oxygen-like 
krypton, 12:2220 (J;US) 
Electron-impact excitation of oxygenlike krypton, 12:2185 
G;US) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 
Data Processing 
Proceedings of the specialist research meeting on nuclear 
science information, (5), 12:3284 (R;JP;In Japanese) 
Research Programs 
Summary reports of activities under visiting research program 
in Research Reactor Institute, Kyoto University, in first half 
of 1984, 12:3205 (R;JP;In Japanese) 
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LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-1 REACTOR 
Radiation Transport 
Water chemistry and radiation buildup at the Commonwealth 
Edison Company LaSalle-1 BWR. Final report, 12:390 
(R;US) 
Water Chemistry 
Water chemistry and radiation buildup at the Commonwealth 
Edison Company LaSalle-1 BWR. Final report, 12:390 
(R;US) 
LA SALLE COUNTY-2 REACTOR 
Radiation Transport 
Water chemistry and radiation buildup at the Commonwealth 
Edison Company LaSalle-1 BWR. Final report, 12:390 
(R;US) 
Water Chemistry 
Water chemistry and radiation buildup at the Commonwealth 
Edison Company LaSalle-1 BWR. Final report, 12:390 
(R;US) 
LABORATORIES 


Health-hazard evaluation report HETA 85-323-1677, Cuyahoga 
Community College, Cleveland, Ohio, 12:1545 (R;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Coupling 
Derivative expansion for the one-loop effective actions with 
internal symmetry, 12:2381 (J;US) 
Solitons 
Soliton matter as a model of dense nuclear matter, 12:2521 


Surface currents in the Long Point region as determined from 
Landsat imagery, 12:1769 (RA;US) 
LAKE SUPERIOR 
Remote Sensing 
Application of multisensor observations to Great Lakes 
hydrologic forecast models, 12:1771 (RA;US) 


Acidification 
Reproductive failure due to environmental pH and ionic 
factors in landlocked rainbow smelt (Osmerus mordax), 
12:1551 (R;US) 
Water Quality 
Water quality monitoring of Lake Balaton using LANDSAT 
MSS data, 12:1780 (RA;US) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Hypernuclei 
Weak decay of P shell lambda hypernuclei, 12:2406 (R;US) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Beam Transport 
Optimization of a He-jet activity transport system to use at 
LAMPF, 12:1210 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
Remote Sensing 
Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 


LAND RECLAMATION 
Research Programs 
Monitoring ravinelands in north Indian plains - a multistage 
remote sensing approach, 12:1708 (RA;US) 
LAND USE 
Environmental Effects 
Effect of land use on the nitrogen biogeochemical cycle in 
central Italy, 12:1731 (BA;US) 


Analysis of possibilities offered by the Thematic Mapper for 
mapping land use and coastal waters: application to France's 
VAR department, 12:1757 (RA;US) 
Remote sensing of urban characteristics using a SPOT 
simulation, 12:1698 (RA;US) 
Remote Sensing 
Analysis of possibilities offered by the Thematic Mapper for 
mapping land use and coastal waters: application to France’s 
VAR department, 12:1757 (RA;US) 
Per-field classification and application to SPOT simulated, 
SAR and combined SAR-MSS data, 12:1759 (RA;US) 
Potential applications for SPOT data in the Paris region from 
the results of 1981 and 1983 simulation studies, 12:1756 
(RA;US) 
LANDAU DOMAIN STRUCTURE 
Hall Effect 
Localization in a strong magnetic field and the quantized hall 
effect, 12:2560 (R;FR) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSAT SATELLITES 
Data Processing 
Geometric correction of Landsat 4 and 5 Thematic Mapper 
data, 12:1454 (RA;US) 
Digital Systems 
Digital processing techniques for image mapping with Landsat 
TM and SPOT simulator data, 12:1654 (RA;US) 
Image Processing 
Geometric correction of Landsat 4 and 5 Thematic Mapper 
data, 12:1454 (RA;US) 
Uses 
Role of Landsat data in improving US crop statistics, 12:1659 
(RA;US) 
LANDSLIDES 
Remote Sensing 
Low cost remote sensing of landslides endangering roads in 
west Java, 12:1677 (RA;US) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGMUIR PROBE 


The design and fabrication of an actively cooled Langmuir 
Probe for long pulse applications, 12:2802 (BA;US) 
Fabrication 
The design and fabrication of an actively cooled Langmuir 
Probe for long pulse applications, 12:2802 (BA;US) 


P 
Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 


See RARE EARTHS 
LANTHANUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM COMPLEXES 
Lanthanum complexes of spheroidal carbon shells, 12:970 
(R;US) 
LAPLACE EQUATION 
D Codes 
Program for solving the 3-dimensional LaPlace equation via 
the boundary element method, 12:3240 (R;US) 








LAPLACE EQUATION 
Numerical Solution 


Numerical Solution 
Program for solving the 3-dimensional LaPlace equation via 
the boundary element method, 12:3240 (R;US) 
LARGE COIL PROGRAM 
Reviews 
Large coil task, 12:2964 (R;US) 
Large coil task and results of testing US coils, 12:2942 (R;US) 
LARGE INTESTINE 
See also RECTUM 
N 

Case-control study of colon cancer and water chlorination in 
North Carolina, 12:1818 (BA;US) 

Epidemiologic considerations for evaluating associations 
between the disinfection of drinking water and cancer in 
humans, 12:2033 (BA;US) 

LASER CAVITIES 
Phase Shift 

Determining hf mirror reflectances with the cavity phase-shift 

method. Technical report, 12:1080 (R;US) 
LASER FUSION REACTORS 
See also CASCADE REACTORS 


Efficient double-pass raman amplifier with pump intensity 
averaging in a light guide, 12:2825 (J;US) 
Estimation 


Nonfuel O&M< costs for laser and heavy-ion fusion power 
plants, 12:3112 (BA;US) 
Hybrid Reactors 
Comparative analysis of fusion reactors with inertial 
confinement, 12:2988 (RA;SU;In Russian) 
Cost 


Nonfuel O&M costs for laser and heavy-ion fusion power 
plants, 12:3112 (BA;US) 
Optical Systems 
Engineering and physical problems of focusing optics of laser 
fusion reactors, 12:3001 (RA;SU;In Russian) 
LASER ISOTOPE SEPARATION 
Atomic vapor laser isotope separation using resonance 
ionization, 12:151 (R;US) 
Environmental Impacts 
Environmental assessment: special isotope separation process 
selection, 12:245 (R;US) 
LASER MATERIALS 
Crystal Growth 
Growth of Ti*: AleOs crystals by the heat exchanger method 
(HEM). Final report on Phase 1, 1 October 1982-31 March 
1983, 12:1091 (R;US) 
LASER RADIATION 


Evolution of the laser beam envelope in the beat wave 
accelerator, 12:1187 (J;US) 
Electric Fields 
Laser focusing of particle beams, 12:1219 (J;US) 
Energy Transfer 
Brief report on ‘The second workshop on laser acceleration of 
particles”, 12:1216 (J;US) 
Gas-loaded transverse-field accelerator, 12:1194 (J;US) 
Laser focusing of particle beams, 12:1219 (J;US) 
Plasma accelerators, 12:1217 (J;US) 
Report of the working group on laser technology, 12:1308 
(J;US) 
Surface heating by short pulses of radiation, 12:1192 (J;US) 
Focusing 
Evolution of the laser beam envelope in the beat wave 
accelerator, 12:1187 (J;US) 
Light Scattering 
Off-axis scattering of laser beams using single and multi- 
Gaussian phase function approximation, 12:2673 (R;US) 
Modulation 
Directional coupler modulators designed for analog modulation 
of large signals at 810 nm, 12:1369 (R;US) 
Nonlinear Optics 
Frequency spectrum of optical free induction decay ultrashort 
CO; laser pulses, 12:1098 (J;US) 


Frequency spectrum of optical free induction decay ultrashort 
CO, laser pulses, 12:1098 (J;US) 
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Radiation Pressure 
Experimental study of beat wave excitation of high phase 
velocity space charge waves in a plasma for particle 
acceleration, 12:1185 (J;US) 
Plasma accelerators, 12:1217 (J;US) 
Report of near field group, 12:1189 (J;US) 
Refraction 
Report of the working group on laser technology, 12:1308 
(J;US) 
Scattering 
Phase differential scattering from microspheres, 12:2689 (J;US) 
LASER SPECTROSCOPY 


Bibliographies 
Bibliography of laser mass spectrom 


etry for characterization of 
synthetic and natural solids, 12:935 (R;US) 
LASER TARGETS 
Ablation 


Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 

Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 

Acceleration 

Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 

Computerized Simulation 

Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 

Hydrodynamic aspects of the split-foil laser target design, 
12:3009 (R;US) 

Performance 

Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 

Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 

Stabilizations of the Rayleigh-Taylor instabilities in dense 
plasmas, 12:2915 (BA;US) 

Plasma Diagnostics 

Fusion-product energy loss in inertial confinement fusion 

plasmas with applications to target burns, 12:3172 (BA;US) 
LASER WEAPONS 

Phased Array Laser System (PALS). Final report, July 1985- 

July 1986, 12:3190 (R;US) 
LASER-PRODUCED PLASMA 
A Codes 

Fusion-product energy loss in inertial confinement fusion 

plasmas with applications to target burns, 12:3172 (BA;US) 
Bremsstrahlung 

Laser plasma interaction research with Antares, 12:3176 

(BA;US) 
Computerized Simulation 

Fast ion emission in laser matter interaction theory and 
experiment, 12:2904 (BA;US) 

Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 

Modeling of laser triggered spark columns, 12:2911 (BA;US) 

Convective Instabilities 

Observation of forward Raman scattering in laser-produced 

plasmas, 12:3024 (J;US) 
Electron Temperature 

Laser plasma interaction research with Antares, 12:3176 
(BA;US) 

Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 

Energy Losses 

Fusion-product energy loss in inertial confinement fusion 

plasmas with applications to target burns, 12:3172 (BA;US) 
Expansion 

Radiation cooling and gain calculation for C VI 182-A line in 

carbon—selenium plasma, 12:2208 (J;US) 
Hard X Radiation 

Laser plasma interaction research with Antares, 12:3176 

(BA;US) 
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Heat Flow 

Modeling nonlocal heat flow in laser-produced plasmas, 

12:2761 (J;US) 
Ion Emission 

Fast ion emission in laser matter interaction theory and 

experiment, 12:2904 (BA;US) 
Tonization 

Kinetic multi-level description of H- and He-like ions in a 
stationary laser corona for limitation of heat transfer, 12:2729 
(RA;SU;In Russian) 

Light Scattering 

Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 

Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 

Plasma Density 

Neutron activation measurements at the Novette Laser facility, 

12:2860 (BA;US) 
Plasma Diagnostics 

Development of an x-ray framing camera, 12:2762 (J;US) 

Fast ion emission in laser matter interaction theory and 
experiment, 12:2904 (BA;US) 

Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 

Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 

Laser plasma interaction research with Antares, 12:3176 
(BA;US) 

Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 
12:3022 (J;US) 

Neutron activation measurements at the Novette Laser facility, 
12:2860 (BA;US) 

Nondispersive x-ray spectroscopy and imaging of plasmas 
using a charge coupled device (CCD), 12:2870 (BA;US) 

Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 

Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 

Plasma Instability 

Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 

Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 

Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 

Production 


Modeling of laser triggered spark columns, 12:2911 (BA;US) 
Plasma Waves 
Electron plasma waves in CO/sub 2/ laser plasma interactions, 
12:2937 (BA;US) 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
Radiative Cooling 
Radiation cooling and gain calculation for C VI 182-A line in 
carbon—selenium plasma, 12:2208 (J;US) 
Raman Effect 
Observation of forward Raman scattering in laser-produced 
plasmas, 12:3024 (J;US) 
Rayleigh-Taylor Instability 
Stabilizations of the Rayleigh-Taylor instabilities in dense 
plasmas, 12:2915 (BA;US) 
Strongly inhibited Rayleigh-Taylor growth with 0.25-ym 
lasers, 12:2781 (J;US) 
Soft X Radiation 
Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 
Temperature Measurement 
Fast ion emission in laser matter interaction theory and 
experiment, 12:2904 (BA;US) 
Ultraviolet Radiation 
Radiation cooling and gain calculation for C VI 182-A line in 
carbon—selenium plasma, 12:2208 (J;US) 


LASERS 
Tuning 


Visible Radiation 
Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 
12:3022 (J;US) 
X Radiation 
Fast ion emission in laser matter interaction theory and 
experiment, 12:2904 (BA;US) 
Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
X-Ray Spectra 
Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
(J;US) 
LASER-RADIATION HEATING 
Energy Transfer 
Laser plasma heating. Technical report, January 1970- 
December 1971, 12:2938 (R;US) 
X-Ray Lasers 
X-ray laser development experiments at PPPL, 12:3105 
(BA;US) 


Light Amplification by Stimulated Emission of Radiation. 


X-RAY LASERS 
Atmospherics 
Review of the atmospheric propagation in the SPC codes. A 
progress report, 12:2136 (R;US) 
Control 
Correlation control theory of chaotic laser systems, 12:2619 
(R;XA) 
Cost 
Accelerator technology working group summary, 12:1167 
G;US) 
Design 
Design and component specification for high average power 
laser optical systems, 12:1104 (BA;US) 
Development and application of a high power, broadly 
tunable, picosecond source, 12:1090 (R;US) 


Report of the working group on laser technology, 12:1308 
G;US) 
Heat Transfer 
Application of a heat pump-refrigerator to ICF space 
propulsion, 12:3017 (R;US) 
Nuclear Pumping 
3He functions in tokamak-pumped laser systems, 12:1093 
(R;US) 
Optical Pumping 
Radio-frequency Stark tuning of optically pumped far-infrared 
lasers, 12:1082 (R;US) 
Spectral optimization of hypocycloidal-pinch array as laser 
pump source, 12:1108 (BA;US) 
Study of Mather-type dense plasma focus as a new optical 
pump for lasers, 12:1107 (BA;US) 
Power 
Accelerator technology working group summary, 12:1167 
G;US) 
Laser technologies for laser accelerators, 12:1309 (J;US) 
Pulses 
Laser technologies for laser accelerators, 12:1309 (J;US) 
S Codes 
Review of the atmospheric propagation in the SPC codes. A 
progress report, 12:2136 (R;US) 
Specifications 
Design and component specification for high average power 
laser optical systems, 12:1104 (BA;US) 
Radio-frequency Stark tuning of optically pumped far-infrared 
lasers, 12:1082 (R;US) 

















LASL 
Remedial Action 


LASL 
Remedial Action 
Radioactive liquid wastes lines removal project at Los Alamos 
(1981-1986), 12:257 (R;US) 
LATIN AMERICA 
Remote Sensing 
Remote sensing activities in Latin America, 12:1462 (RA;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Gauge Invariance 
Simplicial pseudorandom lattice study of a three-dimensional 
Abelian gauge model, the regular lattice as an extremum of 
the action, 12:2379 (J;US) 
Phase Transformations 
New methods of numerical analysis of lattice gauge theories, 
12:2357 (R;SU;In Russian) 
Phase-structure of SU(3) lattice gauge-Higgs model, 12:2360 
(R;SU) 
Renormalization 
Renormalization flow in lattice QED, 12:2374 (J;US) 
LATTICE PARAMETERS 
Crystal Models 
Dependence of lattice constants and bulk moduli on 
pseudopotential properties, 12:825 (J;NL) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAUNDRIES 
Hazardous Materials 
Health-hazard evaluation report HETA 86-005-1679, Dutch 
Girl Cleaners, Springdale, Ohio, 12:1524 (R;US) 
LAWRENCE BERKELEY LABORATORY 
Accelerator Facilities 
Guide to user facilities at the Lawrence Berkeley Laboratory. 
Research facilities available to researchers, universities, other 
laboratories, and industry. Revision 7/86, 12:2394 (R;US) 
Microscopes 





Electron 
Guide to user facilities at the Lawrence Berkeley Laboratory. 
Research facilities available to researchers, universities, other 
laboratories, and industry. Revision 7/86, 12:2394 (R;US) 
Nuclear Facilities 
Guide to user facilities at the Lawrence Berkeley Laboratory. 
Research facilities available to researchers, universities, other 
laboratories, and industry. Revision 7/86, 12:2394 (R;US) 
Occupational Safety 
Health and safety manual. [Revision], 12:2053 (R;US) 
Research Programs 
Materials and Molecular Research Division annual report 1985, 
12:3187 (R;US) 
Test Facilities 
Guide to user facilities at the Lawrence Berkeley Laboratory. 
Research facilities available to researchers, universities, other 
laboratories, and industry. Revision 7/86, 12:2394 (R;US) 
Tracer Techniques 
Guide to user facilities at the Lawrence Berkeley Laboratory. 
Research facilities available to researchers, universities, other 
laboratories, and industry. Revision 7/86, 12:2394 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Radioactive Waste Facilities 
Report of exploratory trenching for the Decontamination and 
Waste Treatment Facility at Lawrence Livermore National 
Laboratory, Livermore, California, 12:225 (R;US) 
Research Programs 
Program report for FY 1984 and 1985 A‘imospheric and 
Geophysical Sciences Division of the Physics Department, 
12:1643 (R;US) 
LEAD 
Carbon 12 Reactions 
Spectra of p,d,t emitted at 160 deg in a reaction with the 1*C 
nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
Charged-Particle Transport 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Concentration 


Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 
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Indoor Air Pollution 
Health hazard evaluation report HETA 85-170-1643, CF and I 
Steel, Pueblo, Colorado, 12:1593 (R;US) 
Photoionization 
Effects of the admixed state on the photoionization in the 6p 
subshell of Pb, 12:2182 (J;US) 
Photon Transport 
Monte Carlo scattering calculations of 24.8-MeV electrons 
through C, Al, Cu, and Pb foils, 12:2547 (J;US) 
Titration 
Titrating lead ion by NaeMoO, with glass electrode as 
indicating electrode, 12:966 (TJ;US) 
Toxicity 
Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 
In-depth survey report of Amax Lead Company of Missouri, 
Buick, Missouri, 12:1960 (R;US) 
LEAD 206 TARGET 
Proton Reactions 
2°1T] production from lead exposed to 65 MeV protons, 
12:2459 (R;SU;In Russian) 
LEAD 207 TARGET 
Proton Reactions 
2°1T] production from lead exposed to 65 MeV protons, 
12:2459 (R;SU;In Russian) 
Triton Reactions 
Analyzing powers for /sup 207/Pb(t-arrow-right,p)/sup 
209/Pb at 17 MeV as evidence for multistep contributions, 
12:2461 (J;US) 
LEAD 208 TARGET 
Proton Reactions 
To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 
LEAD 210 
Radiation Monitoring 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
Concentration 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
LEAD 214 
Radioecological Concentration 
¥ activity in struverite, 12:1746 (R;XA) 
LEAD ALLOYS 
Electromotive Force 
Anomalous behavior of liquid K—Pb alloys: Excess stability, 
entropy, and heat capacity, 12:789 (J;US) 


Anomalous behavior of liquid K—Pb alloys: Excess stability, 
entropy, and heat capacity, 12:789 (J;US) 
Properties 


Anomalous behavior of liquid K—Pb alloys: Excess stability, 
entropy, and heat capacity, 12:789 (J;US) 
LEAD ORES 
Ore Processing 
In-depth survey report of St. Joe Minerals Corporation, 
Viburnbum, Missouri, 12:1581 (R;US) 
In-depth survey report of Cominco American, Incorporated, 
Bixby, Missouri, 12:1603 (R;US) 
LEAD-ACID BATTERIES 
Charge State 
Adaptive battery state-of-charge indicator (ASCI) for urban 
driving, 12:584 (R;US) 
Scrap 
Economic evaluation of an electrolytic process to recover lead 
from scrap batteries. Information circular/1986, 12:699 
(R;US) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
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LEAVES 


Choline oxidation by intact chloroplasts isolated directly from 
spinach leaves, 12:1893 (J;US) 


Activity 
Betaine aldehyde dehydrogenase isozymes of spinach, 12:1894 
G;US) 
Surface Area 
Atmospheric effects on the remote sensing estimation of forest 
leaf area index, 12:1482 (RA;US) 
LEED 
See ELECTRON DIFFRACTION 
LEGIONELLA PNEUMOPHILA 
Sensitivity 
Disinfection resistance of Legionella pneumophila and 
Escherichia coli grown in continuous and batch culture, 
12:2041 (BA;US) 
LEGS 
Thermoluminescent 
Determination of photon conversion factors relating exposure 
and dose for several extremity phantom designs, 12:2559 
(R;US) 


Lepton flavor conservation tests with muons, 12:2279 (R;CA) 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 
Deep Inelastic Scattering 
On the problem of interpretation of cumulative deep inelastic 
scattering of leptons on nuclei, 12:2511 (R;SU;In Russian) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON REACTIONS 


Environmental Effects 
Effects of simulated acidic rain on yields of Raphanus sativus, 
Lactuca sativa, Triticum aestivum and Medicago sativa, 
12:1614 (R;US) 
LEUKEMIA 
Radioinduction 
Mortality among patients with ankylosing spondylitis after a 
single treatment course with x-rays, 12:1977 (RA;US) 
LICHENS 
Plant Growth 
Environmental and vegetational variation across a snow 
accumulation area in montane tundra in central Alaska, 
12:2044 (J;DK) 
LIE GROUPS 
See also GRADED LIE GROUPS 
SL GROUPS 
SP GROUPS 
SU GROUPS 
U GROUPS 
Fock Representation 
Matrix elements of finite transformations of Lie groups on the 
basis of coherent and Fock states, 12:2632 (RA;SU;In 
Russian) 
Irreducible Representations 
Reduction algebras and Gelfand-Tsetlin bases, 12:2626 
(RA;SU;In Russian) 
Representations of semisimple Lie groups and special functions 
of a matrix argument, 12:2664 (RA;SU;In Russian) 
Matrix Elements 
Matrix elements of finite transformations of Lie groups on the 
basis of coherent and Fock states, 12:2632 (RA;SU;In 
Russian) 


See GRADED LIE GROUPS 
LIGANDS 
Chemical Preparation 
Novel macrocyclic carriers for proton-coupled liquid 
membrane transport. Progress report, 1 December 1985-31 
July 1986, 12:991 (R;US) 
LIGHT GUIDES 
See OPTICAL FIBERS 


LIGHT IONS 

Whenever appropriate use one of the specific terms listed under 

ION BEAMS. 
Research 
Research in theoretical nuclear physics. Progress report, 
12:2391 (R;US) 
LIGHT SCATTERING 
Phase Shift 
Phase differential scattering from microspheres, 12:2689 (J;US) 
LIGHT SOURCES 
Emission 
Optical emission line monitor with background observation and 
cancellation, 12:1403 (P;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Energy Efficiency 
Lighting efficiency for better energy cost control: guidelines 
for lighting standards and low-cost strategies for efficient use 
of lighting in Illinois state buildings, 12:677 (R;US) 
Evaluation 

Evaluation of integrated lighting system performance in a large 

daylighted office building, 12:668 (R;US) 
Health Hazards 

Psychophysical investigations of discomfort and disability glare 
from underground coal mine illumination systems. Open File 
Report, May 1980-July 1983, 12:64 (R;US) 

Performance 

Evaluation of integrated lighting system performance in a large 
daylighted office building, 12:668 (R;US) 

Instrumentation for evaluating integrated lighting system 
performance in a large daylighted office building, 12:661 
(R;US) 

LIGNIN 


Catabolic fate of Streptomyces viridosporus T7A-Produced, 
acid precipitable polymeric lignin upon incubation with 
ligninolytic Streptomyces species and Phanerochaete 
chrysosporium, 12:1909 (J;US) 

LIGNITE 
Biodegradation 

Biodegradation and bioconversions of coals by fungi. Quarterly 
progress report No. 4, July 1-September 30, 1986, 12:19 
(R;US) 

Calorific Value 

Weathering effects on structure and reactivity of US coals. 

Second quarterly report, Year 2, 12:30 (R;US) 
Chemical Bonds 

Macromolecular structure of low rank coals and lignites 

Report of the periods: July 1-October 1, 1986, 12:29 (R;US) 
Chemical Composition 

Weathering effects on structure and reactivity of US coals. 

Second quarterly report, Year 2, 12:30 (R;US) 
Infrared Spectra 

Macromolecular structure of low rank coals and lignites 

Report of the periods: July 1-October 1, 1986, 12:29 (R;US) 
Mass Spectra 

Weathering effects on structure and reactivity of US coals. 

Second quarterly report, Year 2, 12:30 (R;US) 
Structural Chemical Analysis 

Macromolecular structure of low rank coals and lignites 
Report of the periods: July 1-October 1, 1986, 12:29 (R;US) 

Weathering effects on structure and reactivity of US coals. 
Second quarterly report, Year 2, 12:30 (R;US) 

We 

Weathering effects on structure and reactivity of US coals. 

Second quarterly report, Year 2, 12:30 (R;US) 
LIMESTONE 
Air Pollution Abatement 

Summary of US LIMB (limestone injection with multistage 

burner) technology, 12:1549 (R;US) 
Cratering Explosions 
Atlas cratering tests, 12:1419 (R;US) 
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Age Hardening 































































LIMITERS 
Age Hardening 
TFTR bumper limiter and final protective plate engineering, 
fabrication and assembly, 12:3129 (BA;US) 
Brazing 
TFTR bumper limiter and final protective plate engineering, 
fabrication and assembly, 12:3129 (BA;US) 
Computer-Aided Design 
TFTR Bumper Limiter and Protective Plate (BL/PP) graphite 
tile computer aided design and manufacture (CAD/CAM), 
12:3120 (BA;US) 
Computer-Aided Manufacturing 
TFTR Bumper Limiter and Protective Plate (BL/PP) graphite 
tile computer aided design and manufacture (CAD/CAM), 
12:3120 (BA;US) 
TFTR bumper limiter and final protective plate engineering, 
fabrication and assembly, 12:3129 (BA;US) 


A large-area pump limiter concept, 12:3121 (BA;US) 

Infrared camera/foil bolometer measurements of power 
deposition on the vacuum vessel wall in Doublet III, 12:2872 
(BA;US) 

Limiter design for the Ignition Studies Project, 12:3130 
(BA;US) 

Liners 

TFTR Bumper Limiter and Protective Plate (BL/PP) graphite 
tile computer aided design and manufacture (CAD/CAM), 
12:3120 (BA;US) 

Materials Testing 

A comparison of plasma limiter material performance with 

material selection methods, 12:3114 (BA;US) 
Remote Handling 

Remote maintenance of TFTR poloidal moveable limiter, 

12:3138 (BA;CA) 
Thermal Analysis 

Thermal analysis of PLT’s rotatable graphite limiter, 12:3118 

(BA;US) 
LIMNOLOGY 
Tracer Techniques 

Primary productivity (**C) at Twin Lakes Colorado: 1973-81 

study results, 12:1871 (R;US) 
Water Pollution 
Primary productivity (‘*C) at Twin Lakes Colorado: 1973-81 
study results, 12:1871 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAMENTS 
Meetings 

Proceedings of the second workshop on remote 
sensing/lineament applications for energy extraction, 12:100 
(R;US) 

Uses 

Proceedings of the second workshop on remote 
sensing/lineament applications for energy extraction, 12:100 
(R;US) 

LINEAR ACCELERATORS 
See also FMIT LINAC 
HILACS 
LAMPF LINAC 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
Cavities 

Preliminary results on open accelerating structures, 12:1191 

(J;US) 
Colliding Beams 

[New technology for linear colliders.] Progress report, 12:1168 
(R;US) 

Quantum effects in linear collider scaling laws, 12:1215 (J;US) 

Control Systems 

Data acquisition and control using ETHERNET, 12:1292 

(J;NL) 


Comparison of the design and costs of induction linac drivers 
for inertial fusion using ions of mass 133 and 200, 12:1179 
(R;US) 

Cost Benefit Analysis 

Cost/performance analysis of an induction linac driver system 

for inertial fusion, 12:3107 (BA;US) 
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Preliminary design of a 10 MV ion accelerator, 12:1175 (R;US) 
Quantum effects in linear collider scaling laws, 12:1215 (J;US) 


Analytical studies of two-beam resonator accelerator 

operational conditions, 12:1204 (RA;SU;In Russian) 
Electric Fields 

General features of the accelerating modes of open structures, 
12:1190 (J;US) 

Preliminary results on open accelerating structures, 12:1191 
(J;US) 

Electron Beam Injection 

Accelerator technology working group summary, 12:1167 
(;US) 

Periodic plasma waveguide, 12:1196 (J;US) 

Electron Beams 

Experimental study of strong accelerating field creation for 
additional acceleration of a beam in a resonance linear 
accelerator with passive resonance structure, 12:1205 
(RA;SU;In Russian) 

High-repetition-rate electron-beam rf acceleration and 
submillimeter wave generation via a free-electron laser. 
Report for 15 August 1985-14 February 1986, 12:1200 
(R;US) 

Periodic plasma waveguide, 12:1196 (J;US) 

Free Electron Lasers 

High-brightness photoemitter development for electron 
accelerator injectors, 12:1311 (J;US) 

Two-beam accelerator, 12:1177 (R;US) 

Ion Beam Injection 
Periodic plasma waveguide, 12:1196 (J;US) 
Lasers 

Accelerator technology working group summary, 12:1167 

(J;US) 
Magnetoinduction Sensors 

High-precise beam current meter for charged particle pulse 

accelerators, 12:1255 (RA;SU;In Russian) 
Neutron Leakage 

Neutron dose and energy spectrum outside a 20-MV 

accelerator treatment room, 12:1184 (J;US) 
Performance 

Cost/performance analysis of an induction linac driver system 
for inertial fusion, 12:3107 (BA;US) 

Preliminary results from MBE-4: a four beam induction linac 
for heavy ion fusion research, 12:1176 (R;US) 

Phase Oscillations 

Interaction of a high-current beam with hybride oscillations in 

multi-sectional proton linac, 12:1202 (RA;SU;In Russian) 
Photocathodes 

High-brightness photoemitter development for electron 

accelerator injectors, 12:1311 (J;US) 
Power Transmission Lines 

Preliminary results on open accelerating structures, 12:1191 

G;US) 
Radiotherapy 

Neutron dose and energy spectrum outside a 20-MV 

accelerator treatment room, 12:1184 (J;US) 
RF Systems 

High-repetition-rate electron-beam rf acceleration and 
submillimeter wave generation via a free-electron laser. 
Report for 15 August 1985-14 February 1986, 12:1200 
(R;US) 


IH linac development at INS, 12:1173 (R;JP) 
LINEAR PINCH DEVICES 


See also LINEAR THETA PINCH DEVICES 
LINEAR Z PINCH DEVICES 


Magnetic Fields 

Wall stabilized Z-pinch, 12:2916 (BA;US) 
Plasma Diagnostics 

Experimental study of a capillary discharge, 12:2905 (BA;US) 
Plasma Heating 

Experimental study of a capillary discharge, 12:2905 (BA;US) 
Plasma 

Wall stabilized Z-pinch, 12:2916 (BA;US) 
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Plasma Production 
Experimental study of a capillary discharge, 12:2905 (BA;US) 
Wall stabilized Z-pinch, 12:2916 (BA;US) 


Wall stabilized Z-pinch, 12:2916 (BA;US) 
LINEAR THETA PINCH DEVICES 
Neutron Flux 
Plasma heating efficiency and neutron radiation of a linear 
theta-pinch, 12:2737 (RA;SU;In Russian) 
LINEAR Z PINCH DEVICES 


Dynamics of a radiating Z-pinch, 12:2893 (BA;US) 
Electron Density 
An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 
Electron T 
An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 
Fields 
Cylindrical diffusion of magnetic fields into a plasma shell, 
12:2906 (BA;US) 
Plasma Confinement 
! Ion ring injection through puffed gas clouds-preparation for 
ring trapping with a fast gated coil, 12:2831 (BA;US) 
Plasma Diagnostics 
Xenon gas-puff Z-pinches, 12:2910 (BA;US) 
Plasma Production 

Cylindrical diffusion of magnetic fields into a plasma shell, 
12:2906 (BA;US) 

Dynamics of a radiating Z-pinch, 12:2893 (BA;US) 

Xenon gas-puff Z-pinches, 12:2910 (BA;US) 

Plasma Simulation 

An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 

Dynamics of a radiating Z-pinch, 12:2893 (BA;US) 

LINERS 
Acceleration 

Electromagnetic acceleration of plasma zeta pinch-liners, 
12:2734 (RA;SU;In Russian) 

Optimization of the linear acceleration and magnetic flux 
compression system supplied with and inductive energy 
storage, 12:2733 (RA;SU;In Russian) 

Magnetic Compression 

Optimization of the linear acceleration and magnetic flux 
compression system supplied with and inductive energy 
storage, 12:2733 (RA;SU;In Russian) 

LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS 
Conformational Changes 

Membrane lipid dynamics in human promyelocytic leukemia 
cells sensitive and resistant to 12-O-tetradecanoylphorbol-13- 
acetate induction of differentiation, 12:1899 (J;US) 

LIQUEFIED NATURAL GAS 
Manuals 

LNG (liquefied natural gas) measurement: a user’s manual for 

custody transfer. Final report, 12:111 (R;US) 
Properties 

LNG (liquefied natural gas) measurement: a user’s manual for 

custody transfer. Final report, 12:111 (R;US) 


GRI (Gas Research Institute) research program on the crack- 
arrest properties of 9% nickel cryogenic steels. Final report, 
June 1980-June 1986, 12:113 (R;US) 
LIQUID METAL COOLED REACTORS 
See also JOYO REACTOR 
LMFBR TYPE REACTORS 
Reactor Cores 
Safety aspects of LMR core design, 12:535 (RA;US) 
Reactor Safety 
Safety aspects of LMR core design, 12:535 (RA;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 


LITHIUM IONS 
lon Sources 


LIQUID SCINTILLATION DETECTORS 
Calibration 
HOTSPUR: neutron induced gamma rays emitted by DT 
neutron pulsed sphere - detector calibration, 12:1368 (R;US) 
LIQUIDS 
See also COAL LIQUIDS 
NATURAL GAS LIQUIDS 
Absorption Spectra 
Electronic absorption of Frenkel excitons in topologically 
disordered systems, 12:2235 (J;US) 
Electronic Structure 
Electronic absorption of Frenkel excitons in topologically 
disordered systems, 12:2235 (J;US) 
Rankine-Hugoniot Equations 
Calculation of Hugoniot values from atomic properties, 12:788 
G;US) 
Shock Waves 
Calculation of Hugoniot values from atomic properties, 12:788 
G;US) 
Structure Factors 
Electronic absorption of Frenkel excitons in topologically 
disordered systems, 12:2235 (J;US) 
Supercritical State 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, June 16-September 15, 1986, 
12:936 (R;US) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Electron Capture 
Rydberg atom ionization by slow collisions with alkali element 
atoms, 12:2153 (RA;SU;In Russian) 
LITHIUM 6 REACTIONS 
Spallation 
Angular and energy correlations of the °Li spallation 
fragments at energy of 156 MeV in interactions with **Si 
nuclei, 12:2398 (RA;SU;In Russian) 
LITHIUM 6 TARGET 
Alpha Reactions 
Experimental investigation of reactions with formation of 
neutrons on the IAE cyclotron, 12:1335 (RA;XA) 
LITHIUM 7 TARGET 
Alpha Reactions 
Experimental investigation of reactions with formation of 
neutrons on the IAE cyclotron, 12:1335 (RA;XA) 
Triton Reactions 
Analysis of anomalies in ’Li(t,p)°Li reaction excitation 
function, 12:2411 (RA;SU;In Russian) 
LITHIUM CHLORIDES 
Biological Effects 
Some parameters of thyroid function in Dutch-Miranda rats 
submitted to chronic treatment of lithium, 12:2014 
(RA;BR;In Portuguese) 
LITHIUM COMPOUNDS 
See also LITHIUM TUNGSTATES 
Solvent Extraction 
Effect of sidearm length upon competitive alkali metal solvent 
extraction into chloroform by lipophilic crown phosphonic 
acid monoalkyl esters, 12:964 (J;US) 
Thermodynamic Properties 
Unusual pKs and bonds paths of 1,3-dilithiocyclobutane, 
12:1003 (J;US) 
Water Chemistry 
Influence of sodium, potassium, and lithium on hypochlorite 
solution equilibria, 12:1855 (BA;US) 
LITHIUM IONS 
Beam Production 
Liquid lithium ion source: Nonlinear behavior of liquid surface 
in electric field, 12:3020 (J;US) 
Field Emission 
Liquid lithium ion source: Nonlinear behavior of liquid surface 
in electric field, 12:3020 (J;US) 
Ton Sources 
Lithium ion source development for light-ion fusion, 12:3161 
(BA;US) 







































































LITHIUM IONS 
lon Sources 


Lithium nitrate flashover plasma sources for lithium ion beams, 
12:3162 (BA;US) 
LITHIUM TUNGSTATES 
Absorptivity 
Free-electron electrochromic modulation in crystalline Li/sub 
x/WOs, 12:891 (J;US) 


Free-electron electrochromic modulation in crystalline Li/sub 

x/WOs, 12:891 (J;US) 
Electrochromism 

Free-electron electrochromic modulation in crystalline Li/sub 

x/WOs, 12:891 (J;US) 
Reflectivity 

Free-electron electrochromic modulation in crystalline Li/sub 

x/WOs, 12:891 (J;US) 
LITHIUM-SULFUR BATTERIES 
Passivation 

Cathodic passivation of Mo in 1.5 M LiAIC/SOCks, 12:587 

(R;US) 
LIVER 
Neoplasms 

Attempts to abbreviate time to endpoint in fish 
hepatocarcinogenesis assays, 12:2038 (BA;US) 

Japanese medaka liver tumor model: review of literature and 
new findings, 12:2040 (BA;US) 

Occurrence of hepatic neoplasms and other lesions in bottom- 
dwelling fish and relationship to pollution in Puget Sound, 
Washington, 12:1832 (BA;US) 

Relationship between metabolism of haloacetonitriles and 
chloroform and their carcinogenic activity, 12:1823 (BA;US) 

LMFBR TYPE REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
PHENIX REACTOR 
SUPER PHENIX REACTOR 


Construction 

Nuclear Power Options Viability Study. Volume 3. Nuclear 

discipline topics, 12:397 (R;US) 
Economics 

Nuclear Power Options Viability Study. Volume 3. Nuclear 

discipline topics, 12:397 (R;US) 
Feasibility Studies 

Feasibility consideration on an LMFBR Super Long-Life Core 

(SLLC), 12:440 (RA;US) 
Fluid-Structure Interactions 

Sodium compatibility of HT-9 and Fe-9Cr-1Mo steels, 12:516 

(R;US) 
Man-Machine Systems 

US/DOE Man-Machine Integration program for liquid metal 

reactors, 12:433 (R;US) 
Reactor Accidents 

Development of integrated analysis code for sodium spill 
accident in multi-cell system in LMFBRs (HISLAC), 12:544 
(RA;US) 

Radiation transport in a liquid metal fast breeder rector during 
a loss of sodium coolant reactor core disassembly, 12:441 
(D;US) 

Reactor Cooling Systems 

LMR inherent safety enhancement using augmented reactor 

vessel air cooling, 12:549 (RA;US) 
Reactor Cores 

Feasibility consideration on an LMFBR Super Long-Life Core 
(SLLC), 12:440 (RA;US) 

Recent developments in the Westinghouse approach to 
inherently safe liquid metal reactor core design, 12:546 
(RA;US) 

Transient bowing of core assemblies in advanced liquid metal 
fast reactors, 12:538 (RA;US) 

Reactor Licensing 

Licensing issues for inherently safe fast reactors, 12:545 

(RA;US) 
Reactor Materials 

Post irradiation fracture properties of precipitation- 
strengthened alloy D21, 12:435 (R;US) 

Sodium compatibility of HT-9 and Fe-9Cr-1Mo steels, 12:516 
(R;US) 
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Reactor Physics 

Complementary role of critical integral experiment and power 
reactor start-up experiments for LMFBR neutronics data and 
method validation, 12:437 (RA;US) 

Reactor Safety 

Licensing issues for inherently safe fast reactors, 12:545 
(RA;US) 

LMR inheveni safety enhzncement using augmented reactor 
vessel air cooling, 12:549 (RA;US) 

Recent developments in the Westinghouse approach to 
inherently safe liquid metal reactor core design, 12:546 
(RA;US) 

Transient bowing of core assemblies in advanced liquid metal 
fast reactors, 12:538 (RA;US) | 


Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 
Sodium 
Development of integrated analysis code for sodium spill 
accident in multi-cell system in LMFBRs (HISLAC), 12:544 
(RA;US) 
LNG 


See LIQUEFIED NATURAL GAS 
LOAD ANALYSIS 
I Codes 
Response of a free circular plate to a central transverse load, 
12:1056 (R;US) 
P Codes 
Response of a free circular plate to a central transverse load, 
12:1056 (R;US) 
S Codes 
Response of a free circular plate to a central transverse load, 
12:1056 (R;US) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LONGITUDINAL PINCH 
Plasma Heating 
Dynamics of high-temperature region of z-pinch plasma, 
12:2724 (R;SU;In Russian) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LORENTZ INVARIANCE 
Quantum Electrodynamics 
About relativistic invariance of electron wave functions in the 
Coulomb gauge in one-loop approximation, 12:2362 (R;SU;In 
Russian) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Computerized Simulation 
US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 
Heat Transfer 
Maturity of reactor safety thermal-hydraulics, 12:529 (RA;US) 
US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 
Hydraulics 
Maturity of reactor safety thermal-hydraulics, 12:529 (RA;US) 
US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 
Hydrodynamics 
Assessment of REFLA local power effect model with CCTF 
data, 12:519 (R;JP) 
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Assessment of REFLA local power effect model with CCTF 
data, 12:519 (R;JP) 
LOVE WAVES 
Diffraction 
Diffraction of Love waves by two parallel perfectly weak half 
planes, 12:2613 (R;XA) 
LOVIISA REACTOR 
Used for LOVIISA-1 REACTOR prior to 1976. 
Feedwater Heaters 
Solving erosion corrosion problems in HP-preheaters at 
Loviisa NPS, 12:787 (RA;FI) 
LOVIISA-1 REACTOR 
Loviisa, Finland 
Reactor Operation 
Operation of Finnish Nuclear Power Plants. Quarterly report 
January-March 1985, 12:414 (R;FI) 
Reactor Safety 
Safety-related occurrences at the Finnish Nuclear Power 
Plants. Quarterly report October-December 1985, 12:413 
(R;FI) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
Reactor Operation 
Operation of Finnish Nuclear Power Plants. Quarterly report 
January-March 1985, 12:414 (R;FI) 
Reactor Safety 
Safety-related occurrences at the Finnish Nuclear Power 
Plants. Quarterly report October-December 1985, 12:413 


Q; 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW-BETA PLASMA 
Beta from 0 to 0.01. 
Boundary Conditions 
Question of consistent boundary conditions when simulating 
reversed field pinch dynamics, 12:2773 (J;US) 


Magnetohydrodynamics 
Question of consistent boundary conditions when simulating 
reversed field pinch dynamics, 12:2773 (J;US) 
LOWER HYBRID HEATING 
Simulation 
Calculation of coupling to slow and fast waves in the LHRF 
from phased waveguide arrays, 12:2793 (J;AT) 


Calculation of coupling to slow and fast waves in the LHRF 
from phased waveguide arrays, 12:2793 (J;AT) 
Frequency Modulation 
Improved non-linear accessibility for lower hybrid waves by 
frequency modulation, 12:2786 (J;AT) 
RF Systems 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
Application of radio frequency energy to tokamaks, 12:3093 
(BA;US) 
Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 
Waveguides 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Combustion 
Low-level radioactive waste incineration at the Idaho National 
Engineering Laboratory during 1985, 12:199 (R;US) 
Ground Disposal 
Development of corrective measures and site stabilization 
technologies for shallow land burial facilities at semiarid 
sites, 12:206 (R;US) 
Leaching studies of low-level radioactive waste forms, 12:254 
(BA;CA) 
Safety assessment of alternatives to shallow land burial of low 
level radioactive waste. Volume I. Failure analysis of 
engineered barriers, 12:209 (R;US) 





LYMPHOCYTES 
Cell Proliferation 


Technology development for the design of shallow land burial 
facilities at semiarid sites, 12:205 (R;US) 


Radioactive Waste Disposal 
Experience and improved techniques in radiological 
environmental itoring at major DOE low-level waste 


monitoring 
disposal sites, 12:196 (R;US) 
Leaching studies of low-level radioactive waste forms, 12:254 
(BA;CA) 
Underground Storage 
Chemical conditions in the repository for low- and 
intermediate-level reactor waste, 12:227 (R;FI) 
Waste Forms 
Assessment of hybrid electric propulsion systems for motor 
vehicles. Final report, 12:875 (R;US) 
Special Waste Form Lysimeters-Arid Program. Summary, 
12:883 (R;US) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNAR MATERIALS 
Uses 
Lunar source of /sup 3/He for commercial fusion power, 
12:3030 (J;US) 
LUNGS 
Biological Functions 
effects of sulfur dioxide and respirable carbon 
aerosol, 12:2021 (J;US) 
Diagnostic Techniques 
Clinical use of Kr-81m and Xe-127, 12:1915 (RA;ZA) 
Neoplasms 
Lung cancer following exposure to ionizing radiation, 12:1980 
(RA;US) 


National Laboratory, 12:960 (R;US) 
LUTETIUM SILICIDES 


Electronic phase transition and Fermi surface 
in superconducting LusIr,Si/sub 10/, 12:898 (J;US) 
Transition Temperature 


Electronic phase transition and partially gapped Fermi surface 
in superconducting LusIr,Si/sub 10/, 12:898 (J;US) 
LWBR TYPE REACTORS 
Fuel Pellets 


Metallography of thoria-based fuel materials, 12:442 (BA;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYASES 
Code number 4 
Biochemical Reaction Kinetics 
Importance of phytoalexin tolerance and detoxification for 
pathogenicity. Progress report, June 1, 1983-April 1, 1984, 
12:1883 (R;US) 
Fractionation 
Importance of phytoalexin tolerance and detoxification for 
pathogenicity. Progress report, June 1, 1983-April 1, 1984, 
12:1883 (R;US) 
Importance of ig Stim tolerance and detoxification for 
pathogenicity. Progress report, April 1, 1984-January 1, 
1985, 12:1882 (US) 
LYMPHOCYTES 
Functions 
Immunodeficiency syndromes: disorders of lymphocytopoiesis 
caused by environmental agents. Progress report, 12:1950 
(R;US) 
Use of the ®*Cr release assay to study natural killer cells in 
mice infected with Babesia microti, 12:1947 (RA;XA) 
Cell Differentiation 
Immunodeficiency syndromes: disorders of lymphocytopoiesis 
caused by environmental agents. Progress report, 12:1950 
(R;US) 
Cell Proliferation 
Immunodeficiency syndromes: disorders of lymphocytopoiesis 
caused by environmental agents. Progress report, 12:1950 
(R;US) 








Measurement of antigen-specific cell proliferation using [*H]- 
thymidine in Trypanosoma cruzi and Babesia microti 
infected mice, 12:1952 (RA;XA) 

LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
CERALS 


Reflectivity 
Reactivity of coal in direct hydrogenation processes. Technical 
progress report, June-August 1986, 12:18 (R;US) 
MACHINING 


See also CUTTING 
GRINDING 


Hazardous Materials 
Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 
MAGNESIUM 
Autoionization 
Multiphoton excitation of autoionizing states of Mg: Line- 
shape studies of the 3p? 'S state, 12:2213 (J;US) 
Photoionization 
Multiphoton excitation of autoionizing states of Mg: Line- 
shape studies of the 3p? 'S state, 12:2213 (J;US) 
S States 
Multiphoton excitation of autoionizing states of Mg: Line- 
shape studies of the 3p? 'S state, 12:2213 (J;US) 
MAGNESIUM 24 TARGET 
Deuteron Reactions 
Alpha-spectroscopic factors from (d,*Li) and (*He,7Be) 
reactions on C, “Mg, “Ca and ®*Ni, 12:2409 (R;XA) 
Helium 3 Reactions 
Alpha-spectroscopic factors from (d,*Li) and (*He,7Be) 
reactions on 1*C, Mg, “Ca and ®®Ni, 12:2409 (R;XA) 
On the energy dependence of 1*C(*He,’Be)*Be reaction and 
spectroscopic information using the same reaction on 12C 
and **Mg nuclei, 12:2408 (R;XA) 
MAGNESIUM COMPOUNDS 


See also MAGNESIUM OXIDES 
MAGNESIUM SILICATES 
MAGNESIUM SILICIDES 


Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
MAGNESIUM IONS 
Metastable States 
Energy levels and lifetimes for some core-excited quartet states 
in Na I and Mg II, 12:2210 (J;US) 
MAGNESIUM OXIDES 
Acoustic Measurements 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
Computerized Tomography 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
Defects 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 


A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 

Image Processing 

A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
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Physical Radiation Effects 
Effect of irradiation-induced defects on fusion reactor 
ceramics, 12:848 (R;US) 
Ultrasonic Testing 
A comparison of x-ray computed tomography, through- 
transmission ultrasound, and low-kV x-ray imaging for 
characterizing Green-state ceramics, 12:856 (BA;US) 
X-Ray Emission Analysis 
A comparison of x-ray computed tomography, ott 
transmission ultrasound, and low-kV x-ray 
characterizing Green-state ceramics, 12:856 naa 
MAGNESIUM SILICATES 
Indoor Air Pollution 
Health hazard evaluation report HETA 85-021-1654, 
Portsmouth Naval Shipyard, Portsmouth, New Hampshire, 
12:1532 (R;US) 
MAGNESIUM SILICIDES 
Electronic Structure 
Electronic structure of generic semiconductors: Antifluorite 
silicide and III-V compounds, 12:911 (J;US) 
Lattice Parameters 
Electronic structure of generic semiconductors: Antifluorite 
silicide and III-V compounds, 12:911 (J;US) 
MAGNET COILS 
Alignment 
Design of a magnetic field alignment diagnostic for the Mirror 
Fusion Test Facility magnet system, 12:3073 (BA;US) 
C Codes 
Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 
Computer-Aided Design 
Compact ignition device poloidal field system trade-studies 
using an equilibrium field expansion technique, 12:3067 
(BA;US) 
Cooling Systems 
Cooldown between pulses, 12:2965 (R;US) 


Critical field index for passive coil stabilization of the 
spheromak shift instability, 12:3021 (J;US) 

Magnetic surface topology in the interchangeable module 
stellarator, 12:3141 (BA;US) 

Modular tokamak magnetic system, 12:3071 (BA;US) 

Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 

Electric Contacts 

High current density, cryogenically cooled sliding electrical 

joint development, 12:3013 (R;US) 


Analysis of toroidal magnet systems on the basis of the 
Reissner shell theory, 12:3183 (J;US) 

Fabrication 

Coil design for an upgrade of PBX, 12:3066 (BA;US) 

Modular tokamak magnetic system, 12:3071 (BA;US) 
Installation 

Coil design for an upgrade of PBX, 12:3066 (BA;US) 
Joints 

Mechanical design of the ISP device, 12:3068 (BA;US) 


TFTR field coil operating limits and associated testing, 12:3142 
(BA;US) 


Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 
Performance 
Modular tokamak magnetic system, 12:3071 (BA;US) 
Performance Testing 
TFTR field coil operating limits and associated testing, 12:3142 
(BA;US) 
Stress Analysis 
Engineering aspects of high availability Resistive magnet 
Commercial Tokamak Reactors, 12:3052 (BA;US) 
MAGNETIC AMPLIFIERS 
Design 
Design improvements for mode and polarization converters for 
6-GHz gyrotrons, 12:2811 (D;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
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MAGNETIC ENERGY STORAGE EQUIPMENT 
Cooling Systems 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
Protection Devices 


Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 


Shutdowns 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
Magnetic Energy 


Storage 
Liquid helium dump concept for a large scale Superconducting 
Magnetic Energy Storage plant, 12:577 (BA;US) 
MAGNETIC FIELD CONFIGURATIONS 
For pinch configurations, use the narrower terms of PINCH 
EFFECT. 
See also MAGNETIC ISLANDS 
Hamiltonian mechanics and divergence-free fields, 12:3011 
(R;US) 
Boundary-Value Problems 
Integral equation technique for the exterior and interior 
Neumann problem in toroidal regions, 12:2959 (RA;US) 
Three-Dimensional Calculations 
Three dimensional free boundary calculations using a spectral 
Green's function method, 12:2958 (RA;US) 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


Energy Losses 
Sensitivity of chemical dissipative structures to external fields: 
formation of propagating bands, 12:989 (J;NL) 


Theoretical model of fishbone oscillations in magnetically 
confined plasmas, 12:2753 (J;US) 
Implosions 
Radial implosion acceleration, 12:1218 (J;US) 
Nuclear Magnetic Resonance 
Measurement of magnetic field strengths in the Mirror Fusion 
Test Facility using nuclear magnetic resonance techniques, 
12:3075 (BA;US) 
Proton Probes 
Measurement of magnetic field strengths in the Mirror Fusion 
Test Facility using nuclear magnetic resonance techniques, 
12:3075 (BA;US) 
Spin Echo 
Measurement of magnetic field strengths in the Mirror Fusion 
Test Facility using nuclear magnetic resonance techniques, 
12:3075 (BA;US) 
MAGNETIC ISLANDS 
Stochastic Processes 
Calculation of three-dimensional MHD equilibria with islands 
and stochastic regions, 12:3012 (R;US) 
MAGNETIC LENS SPECTROMETERS 
Counting Rates 
Soft X-ray photoemission with the SSX-100 spectrometer, 
12:1386 (J;NL) 
Performance 
Soft X-ray photoemission with the SSX-100 spectrometer, 
12:1386 (J;NL) 
MAGNETIC MIRROR CONFIGURATIONS 
ECR Heating 
Electron beam phase sensitive measurements of electrostatic 
potential barrier produced by ECRH on the Ten Meter 
Multiple Mirror experiment, 12:2823 (D;US) 
Electron Rings 
Field-reversing electron and ion rings for the confinement and 
heating of plasmas. Annual progress report, October 1, 1985- 
September 30, 1986, 12:2720 (R;US) 
Ton Rings 
Field-reversing electron and ion rings for the confinement and 
heating of plasmas. Annual progress report, October 1, 1985- 
September 30, 1986, 12:2720 (R;US) 
Plasma Diagnostics 
Electron beam phase sensitive measurements of electrostatic 
potential barrier produced by ECRH on the Ten Meter 
Multiple Mirror experiment, 12:2823 (D;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 


See also BUMPY TORI 
MFTF DEVICES 
TANDEM MIRRORS 


ECR Heating 
Investigation of E-beam-assisted ECRH plasma startup in a 
magnetic mirror, 12:2826 (BA;US) 
Electric Fields 
Specific features of design and functional systems of the Jupiter 
2M experimental facility, 12:2992 (RA;SU;In Russian) 


Planning 
The Princeton RF Test Facility, 12:2849 (BA;US) 
Loss Cone Instability 
DCLC driven wave propagation and mode conversion in the 
MIX-1 mirror system, 12:2912 (BA;US) 
MHD Equilibrium 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 


The Princeton RF Test Facility, 12:2849 (BA;US) 
Plasma Confinement 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 
DCLC driven wave propagation and mode conversion in the 
MIX-1 mirror system, 12:2912 (BA;US) 
The Princeton RF Test Facility, 12:2849 (BA;US) 
Plasma 
Investigation of E-beam-assisted ECRH plasma startup in a 
magnetic mirror, 12:2826 (BA;US) 
Plasma Instability 
DCLC driven wave propagation and mode conversion in the 
MIX-1 mirror system, 12:2912 (BA;US) 
Plasma Simulation 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 
Plasma Waves 
DCLC driven wave propagation and mode conversion in the 
MIX-1 mirror system, 12:2912 (BA;US) 
MAGNETIC MONOPOLES 
Charged Particle Detection 
Plan of monopole search experiment using 100 m? calorimeter 
of Akeno air shower array, 12:1359 (RA;JP) 
Present status of monopole search, 12:1358 (RA;JP) 
Detection 
Magnetic monopole detector with sensitivity to extremely 
small magnetic charge, 12:1374 (J;US) 
Measuring Methods 
Present status of monopole-search with superconducting 
induction coils, 12:1360 (RA;JP) 
MAGNETIC REFRIGERATORS 
Carnot Cycle 
Experimental results on a low-temperature magnetic 
refrigerator, 12:1075 (BA;US) 
Performance Testing 
Experimental results on a low-temperature magnetic 
refrigerator, 12:1075 (BA;US) 
Thermal Efficiency 
Experimental results on a low-temperature magnetic 
refrigerator, 12:1075 (BA;US) 
MAGNETIC SHIELDING 


Magnetic shielding in ultrahigh vacuum systems: Using a 
computer code to design a shield for an electron energy loss 
spectrometer, 12:1401 (J;US) 

J Codes 

Magnetic shielding in ultrahigh vacuum systems: Using a 
computer code to design a shield for an electron energy loss 
spectrometer, 12:1401 (J;US) 

MAGNETIC SPECTROMETERS 
See also MAGNETIC LENS SPECTROMETERS 
Particle Identification 

Data quick filtration algorithm in an experiment on the search 
of p-3e decay at ARES spectrometer, 12:1353 (R;SU;In 
Russian) 

Reference track construction algorithm for data preliminary 
processing at ARES spectrometer, 12:1352 (R;SU;In 
Russian) 

Pattern Recognition 

Data quick filtration algorithm in an experiment on the search 
of p-3e decay at ARES spectrometer, 12:1353 (R;SU;In 
Russian) 








MAGNETIC SPECTROMETERS 
Pattern Recognition 


Reference track construction algorithm for data preliminary 
processing at ARES spectrometer, 12:1352 (R;SU;In 
Russian) 


Investigation of multiple particle cumulative production in 4- 
Hp-geometry. Sphere proposal, 12:1348 (R;SU;In Russian) 
Time-of-Flight Spectrometers 
Time-of-flight system in a magnetic spectrometer with wire 
chambers, 12:1350 (R;SU;In Russian) 
MAGNETIC STORMS 
Electron Precipitation 
Quantitative empirical model of the magnetospheric flux- 
transfer process, 12:2131 (R;US) 
Pulsations 
Pi 2 pulsations and the westward traveling surge, 12:2130 
(R;US) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMICS 
Advanced electric-propulsion MPD (magnetoplasmadynamics). 
Final report, 15 August 1979-31 May 1986, 12:640 (R;US) 
Dynamic formation of stressed coronal magnetic fields. Final 
report, 2 November 1984-2 February 1986, 12:2097 (R;US) 
Fundamental processes in partially ionized plasmas. Annual 
scientific report, 1 February 1985-31 January 1986, 12:2226 
(R;US) 
B Codes 
Comparison of two-dimensional and three-dimensional MHD 
equilibrium and stability codes, 12:2768 (J;US) 
H Codes 
Comparison of two-dimensional and three-dimensional MHD 
equilibrium and stability codes, 12:2768 (J;US) 
ion 
Analytic theory for trajectories and current to a cylinder in a 
flowing magnetoplasma. Environmental research papers, 
12:2225 (R;US) 
P Codes 
New method for computing normal modes in axisymmetric 
toroidal geometry using a scalar form of ideal MHD, 12:2765 
GJ;US) 
S Codes 
Comparison of two-dimensional and three-dimensional MHD 
equilibrium and stability codes, 12:2768 (J;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Electric Fields 
On the influence of an external electric field on magnetotail 
reconnection, 12:2138 (J;US) 
Electron Density 
Plasma waves associated with the first AMPTE (Active 
Magnetosphere Particle Tracer Explorers) magnetotail 
barium release. Progress report, 12:2127 (R;US) 
Plasma Waves 
Plasma waves associated with the first AMPTE (Active 
Magnetosphere Particle Tracer Explorers) magnetotail 


barium release. Progress report, 12:2127 (R;US) 
MAINE YANKEE REACTOR 


Wiscasset, Maine, USA 
Reactor Protection Systems 
Development and monitoring of core safety limits, 12:533 
(RA;US) 


Moisture 
Investigation into the Mid-IR spectral band best suited to 
monitoring vegetation water content (preliminary results), 
12:1704 (RA;US) 
MALARIA 
Chromium labeling of erythrocytes and their application in 
clearance and sequestration studies during malaria, 12:1948 
(RA;XA) 


Spermatozoa 
Semen study of papaya workers exposed to ethylene 
dibromide, 12:1529 (R;US) 
MALIGNANCIES 
See NEOPLASMS 


ERA-12/1 / 2228 


MAMMARY GLANDS 
Neoplasms 
Breast cancer in women with x-ray exposure: models of dose, 
time, and host susceptibility, 12:1978 (RA;US) 
Canadian study of cancer following multiple fluoroscopies, 
12:1979 (RA;US) 
Radiation Doses 


Breast cancer in women with x-ray exposure: models of dose, 
time, and host susceptibility, 12:1978 (RA;US) 

Canadian study of cancer following multiple fluoroscopies, 
12:1979 (RA;US) 


All of mankind, of any age or of either sex. 
Lethal Doses 
Dose-rate models for human survival after exposure to ionizing 
radiation, 12:1968 (R;US) 
MANGANESE 


Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic absorption spectrophotometry with 
electrothermal atomization, 12:950 (RA;BR;In Portuguese) 

Activation Analysis 

Determination of vanadium, manganese and tungsten in steels 
with an **1Am-Be isotopic neutron source, 12:940 (R;BR;In 
Portuguese) 

Buildup 

Literature review of the concentration ratios of selected 

radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Cross Sections 
Synchrotron radiation as a source for quantitative XPS: 
advantages and consequences, 12:934 (R;US) 
MANGANESE 49 
Energy Levels 
Nuclear data sheets for A = 49, 12:2425 (J;US) 
MANGANESE 56 
Steels 

Reduction of total time by activation analysis in steels using 

the stripping spectrum techniques, 12:941 (RA;BR;In 


Spectra 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 
icosahedral alloys, 12:794 (J;US) 
Corrosion Resistance 
Effect of tempering on corrosion resistance of cast aluminium 
bronzes, 12:758 (R;NO) 


Production 
Icosahedral phase formation by ion beam alloying methods, 
12:777 (R;US) 
Spin Glass State 
Muon spin ion measurements of the fluctuation modes in 


relaxation 
spin-glass AgNm, 12:835 (J;NL) 
X-Ray Spectra 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 
icosahedral alloys, 12:794 (J;US) 
MANGANESE COMPOUNDS 
See also MANGANESE OXIDES 
MANGANESE SILICIDES 
MANGANESE TELLURIDES 
Collective Excitations 
Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
G;US) 
Spin Waves 
Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
G;US) 
MANGANESE FLUORIDES 
Spin Waves 
Static and dynamic properties of random magnets (MnF2, FeF2 
diluted with ZnF2), 12:871 (R;US) 
MANGANESE OXIDES 
Sorptive Properties 
Novel sorbents for high temperature regenerative HS 
removal, 12:7 (R;US) 








Frequency-dependent Faraday rotation in CdMnTe, 12:890 
(J;US) 
TORS 
Comparative Evaluations 
Manipulator comparative testing program, 12:1058 (R;US) 
MANUALS 
Should be used to index all pieces of literature which are manuals. 
Nuclear and related techniques in parasitology. A laboratory 
manual, 12:1984 (R;XA) 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING 
Expert Systems 
Symbolic representation of manufacturing features for an 
automated process planning system, 12:1048 (R;US) 


Symbolic representation of manufacturing features for an 
automated process planning system, 12:1048 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MAPS 
Period-adding phenomena in a two-dimensional mapping with 
three parameters, 12:2623 (R;XA) 
Data Processing 
Production of a national road-atlas in Sweden based on 
Landsat data, 12:1706 (RA;US) 
MAR-250 ALLOY 
See MARAGING STEELS 
MARAGING STEELS 
Embrittlement 
Influence of thermal treatment in embrittlement of maraging 
steels, 12:750 (RA;BR;In Portuguese) 
Hot Working 
Influence of thermal treatment in embrittlement of maraging 
steels, 12:750 (RA;BR;In Portuguese) 
Thermomechanical Treatments 
Influence of thermal treatment in embrittlement of maraging 
steels, 12:750 (RA;BR;In Portuguese) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE DISPOSAL 
Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 
Radionuclide 
Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 
Nordostatlantisches monitoring programm (NOAMP). An 
environmental study of the deep layers of the North-East 
Atlantic, 12:203 (RA;XA) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARS REACTOR 
Neutral Atom Beam 
A modern neutral beam injector for 475-keV MARS sloshing 
ions, 12:3169 (BA;US) 
MARX GENERATORS 
Performance 
GM 10-12 Marx generator, 12:1262 (RA;SU;In Russian) 
MARY KATHLEEN MINES 
Land Reclamation 
Rehabilitation of the Mary Kathleen uranium mining and 
processing site, 12:246 (R;AU) 
tion 


Rehabilitation of the Mary Kathleen uranium mining and 
processing site, 12:246 (R;AU) 
MARYLAND 
Power Transmission Lines 
Bibliography of the Maryland power plant siting program, 
Seventh Edition, 12:369 (R;US) 


MATERIALS (DIELECTRIC) 
Tensile Properties 


Thermal Power Plants 
Bibliography of the Maryland power plant siting program, 
Seventh Edition, 12:369 (R;US) 
MASERS 
Microwave Amplification by Stimulated Emission of Radiation. 
Cyclotron Resonance 
Soviet development of gyrotrons. Interim report, 12:3192 
(R;US) 
Design 
Electron cyclotron resonance heating and its microwave 
sources, 12:3156 (BA;US) 
Efficiency 
Electron cyclotron resonance heating and its microwave 
sources, 12:3156 (BA;US) 
Research Programs 
Fundamental properties of spin-polarized quantum systems. 
Progress report, 12:1088 (R;US) 
MASS SPECTROMETERS 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 


ic study of the neutron fission of heavy 
nuclei, 12:2468 (RA;XA) 
MASS SPECTROSCOPY 
Pattern Recognition 
Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASURCA REACTOR 
Research Programs 
Experimental BALZAC program at MASURCA in support of 
the design of Super Phenix 2, 12:438 (RA;US) 
Racein-1E critical experiments for control-rod method and 
data validation experimental and calculation results, 12:439 
(RA;US) 


See TECHNETIUM 
MATERIALS 
See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
LUNAR MATERIALS 
MATRIX MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Damage 
Estimating damage laws from bend-test data, 12:857 (J;GB) 
Data Base Management 
Scientific and technical factual databases for energy research 
and development. Characteristics and status for physics, 
chemistry, and materials, 12:3266 (R;US) 
Meetings 
Report of the first joint seminar on atomic physics, solid state 
physics and material science in the energy region of tandem 
accelerators, 12:2165 (R;JP) 
Research Programs 
Materials and Molecular Research Division annual report 1985, 
12:3187 (R;US) 
Tensile Properties 
Estimating damage laws from bend-test data, 12:857 (J;GB) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
















MATERIALS (ENVIRONMENTAL) 
Acoustic Testing 


MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (LUNAR) 

See LUNAR MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 

MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Acoustic Testing 
Digital acquisition and analysis of acoustic emission signals for 
crack site initiation studies, 12:1121 (R;US) 
Electron Microscopy 
Characterisation of inorganic materials, 12:1127 (R;US) 
MATERIALS TESTING REACTORS 
For testing properties of materials or equipment in a radioactive 
environment. 
Construction 
Fusion-based neutron sources for fusion subcomponent testing, 
12:3132 (BA;US) 
Cost Estimation 
Fusion-based neutron sources for fusion subcomponent testing, 
12:3132 (BA;US) 
Design 
Fusion-based neutron sources for fusion subcomponent testing, 
12:3132 (BA;US) 
MATHEMATICAL MANIFOLDS 
Dynamics 
Some problems of dynamical systems on three dimensional 
manifolds, 12:2589 (R;XA) 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 
COSMOLOGICAL MODELS 
HARMONIC OSCILLATOR MODELS 
MOLECULAR MODELS 


NUCLEAR MODELS 
STATISTICAL MODELS 
Validation 
Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 6, 1 June-31 August 1986, 12:9 
(R;US) 
MATHEMATICAL SPACE 
See also BANACH SPACE 
HAUSDORFF SPACE 
PHASE SPACE 
RIEMANN SPACE 


Projection Operators 
On projective invariants based on non-linear connections in a 
Finsler space I, 12:2339 (R;XA) 
Second Quantization 
Quantized fields and operators on a partial inner product space, 
12:2312 (R;XA) 
Vector Fields 
Note on Finsler spaces admitting parallel vector fields, 12:2338 
(R;XA) 
MATHEMATICS 
See also GROUP THEORY 
STATISTICS 
Fuzzy modules over fuzzy rings, 12:2702 (R;XA) 
Research Programs 
Nonlinear resonance. Final report, August 1, 1983-July 31, 
1986, 12:2699 (R;US) 
MATRICES 


See also K MATRIX 
R MATRIX 


Algorithms 
Computing the singular value decomposition of a product of 
two matrices, 12:3255 (J;US) 
On general row merging schemes for sparse Givens 
transformations, 12:3254 (J;US) 
MATRIX MATERIALS 
Physical Radiation Effects 
Simulation of fast neutron irradiation using ion accelerators. 
Cascade process and role of He atoms, 12:1266 (RA;JP) 





MAXWELL EQUATIONS 
Analytical Solution 
Lie group invariance of the Vlasov equation for E 
perpendicular B/sub 0/, 12:2899 (BA;US) 
Conservation Laws 
On new symmetries and conservation laws for an 
electromagnetic field, 12:2298 (RA;SU;In Russian) 
Galilei Transformations 
Invariance of uniform Maxwell equations under Galilei 
transformations, 12:2662 (RA;SU;In Russian) 
Invariance Principles 
Invariance of uniform Maxwell equations under Galilei 
transformations, 12:2662 (RA;SU;In Russian) 
Lie group invariance of the Vlasov equation for E 
perpendicular B/sub 0/, 12:2899 (BA;US) 
On new symmetries and conservation laws for an 
electromagnetic field, 12:2298 (RA;SU;In Russian) 
Lie Groups 
Lie group invariance of the Vlasov equation for E 
perpendicular B/sub 0/, 12:2899 (BA;US) 
MAYFLIES 
See EPHEMEROPTERA 
MC GUIRE-1 REACTOR 
Cornelius, North Carolina, USA 
Reactor Monitoring Systems 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
MC GUIRE-2 REACTOR 
Cornelius, North Carolina, USA 
Reactor Monitoring Systems 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also INTERFEROMETERS 
MULTISPECTRAL SCANNERS 
NEUTRON ACTIVATION ANALYZERS 
RADIATION DETECTORS 


Design 
In situ vane system for seafloor strength investigations, 12:217 
(RA;US) 
Installation 
Penetration and pullout forces for the ISHTE corers and 
probes, 12:218 (RA;US) 
Pore pressure response to probe insertion and thermal gradient: 
ISIMU-II, 12:223 (RA;US) 
Performance Testing 
Cruise report on In-Situ Vane system; cruise: ATLAS-84, 
ISHTE component test, R/V Melville, 12:220 (RA;US) 
In situ vane system for seafloor strength investigations, 12:217 
(RA;US) 
NORDA contribution to the in-situ heat transfer experiment 
(SHTE): FY84 annual report, 12:216 (RA;US) 
Removal 
Penetration and pullout forces for the ISHTE corers and 
probes, 12:218 (RA;US) 
MEAT 
Chemical Analysis 
Mutagen formation in a model beef supernatant fraction. IV. 
Properties of the system, 12:2027 (J;US) 
Food Processing 
Identification of the mutagens in cooked beef, 12:2026 (J;US) 
Mutagen formation in a model beef supernatant fraction. IV. 
Properties of the system, 12:2027 (J;US) 
Mutagen Screening 
Identification of the mutagens in cooked beef, 12:2026 (J;US) 
MEAT INDUSTRY 
Cogeneration 
Scientific experience with a Totem facility (Cogeneration In 
Meat Processing Factory), 12:701 (TJ;GB) 
MECHANICAL VIBRATIONS 
Gravitational Wave Detectors 
Preliminary experimental data on the vibration immunity of the 
optical platform for a gravitation experiment, 12:2666 
(R;SU;In Russian) 
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Mathematical Models 
System characterization in nonlinear random vibration, 12:1051 
(R;US) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 
See also HOSPITALS 
Hazardous Materials 
Industry-wide studies report of an industrial hygiene of 
Kettering Medical Center, Kettering, Ohio (Ethylene oxide), 
12:1570 (R;US) 
MEDICAL SUPPLIES 
Industrial Plants 
Industry-wide studies report of walk-through survey at 
Johnson and Johnson (Ethicon), Somerville, New Jersey, 
12:1530 (R;US) 
Sterilization 
Industry-wide studies report of walk-through survey of 
Johnson and Johnson Products, Sherman, Texas (Ethylene 
oxide-carbon dioxide mixture), 12:1956 (R;US) 
Industry-wide hygiene walk-through survey report of Kendall 
Company, Augusta Facility, Augusta, Georgia (Ethylene 
oxide), 12:1597 (R;US) 
MEDITERRANEAN SEA 
Radioactivity 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
Upwelling 
Comparison between thermal and visible satellite imagery to 
assess coastal upwellings in the Mediterranean, 12:1766 
(RA;US) 
MEETINGS 
Experimental and theoretical physics. Vol. 1. Collection, 
12:2154 (R;SU;In Russian) 
Experimental and theoretical physics. Vol. 3. Collection, 
12:2106 (R;SU;In Russian) 
Report of the first joint seminar on atomic physics, solid state 


physics and material science in the energy region of tandem 
accelerators, 12:2165 (R;JP) 
Short wavelength coherent radiation: generation and 
applications , 12:1103 (B;US) 
OCYTES 


See ANIMAL CELLS 
MELATONIN 
Daily Variations 
60-Hz electric-field effects on pineal melatonin rhythms: time 
course for onset and recovery, 12:2049 (J;US) 
MELTDOWN 
Radiation Doses 
CARNSORE: Hypothetical reactor accident study, 12:563 
(R;DK) 
Radioactive Effluents 
Preliminary calculations on direct heating of a containment 
atmosphere by airborne core debris, 12:556 (R;US) 
MEMBRANES 
See also CELL MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 
P 


Novel macrocyclic carriers for proton-coupled liquid 
membrane transport. Progress report, 1 December 1985-31 
July 1986, 12:991 (R;US) 
MEMORY DEVICES 
Materials 
Electron-beam-induced information storage in hydrogenated 
amorphous silicon device, 12:3257 (P;US) 
MERCAPTANS 
See THIOLS 
MERCURY 
Indoor Air Pollution 
Health hazard evaluation report HETA 83-465-1674, Staco, 
Inc, Poultney, Vermont, 12:1541 (R;US) 
Oscillator Strengths 
Measurement of oscillator strengths of Hg by four-wave 
mixing, 12:2203 (J;US) 
Removal 
Process for removing mercury from aqueous solutions, 12:980 
(P;US) 


Ultraviolet Spectra 
Measurement of oscillator strengths of Hg by four-wave 
mixing, 12:2203 (J;US) 
MERCURY 182 
Energy Levels 
Ground state shape and crossing of near spherical and 
deformed bands in '**Hg, 12:2458 (J;NL) 
MERCURY 196 
Laser Isotope Separation 
Application of atomic vapor laser isotope separation to the 
enrichment of mercury, 12:973 (R;US) 
MESON FACTORIES 
See also LAMPF LINAC 
Storage Rings 
Proton storage ring for the Moscow meson factory, 12:1313 
(RA;SU;In Russian) 
MESON RESONANCES 
See also BARYONIUM 


DELTA-966 RESONANCES 
VECTOR MESONS 


Hadronic Particle Decay 

Problem of radial excitations of light mesons. Strong decays, 

12:2275 (R;SU;In Russian) 
Quantum Numbers 
Has an isotensor meson been seen in p anti p — a/sup +/- 
/X/sup +/-/?, 12:2296 (J;NL) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
See also KAON-NUCLEON INTERACTIONS 
PION-NUCLEON INTERACTIONS 
Total Cross Sections 
Hadronic total cross-sections: separation of pomeron and 
proper reggeon components, 12:2269 (R;SU) 
MESONS 
See also MESON RESONANCES 
Decay Amplitudes 

Spectra and hadronic couplings of light hermaphrodite mesons, 

12:2263 (R;XA) 
Hadronic Particle Decay 

Spectra and hadronic couplings of light hermaphrodite mesons, 

12:2263 (R;XA) 
MESSENGER-RNA 
Biochemistry 
Polyadenylated, noncapped RNA from the archaebacterium 
Methanococcus vannielii, 12:1897 (J;US) 
METAGALAXY 
See UNIVERSE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL INDUSTRY 
Dryers 

Demonstration of a single burner tundish dryer. Energy 
efficiency project at Allied Steel and Wire Co. Ltd., 
Tremorfa Steelworks (Cardiff (GB)), 12:691 (R;GB) 

Energy Conservation 

Aluminum smelter conservation/modernization program 
proposal. Final draft, 12:687 (R;US) 

Draft record of decision for the Aluminum Smelter 
Conservation/Modernization Program, 12:688 (R;US) 

Hazardous Materials 

Health hazard evaluation report HETA 84-102-1653, Ladish 
Company, Cadahy, Wisconsin, 12:1517 (R;US) 

Health hazard evaluation report HETA 84-483-1669, National 
Aluminum Rolling Division, Salisbury, North Carolina, 
12:1539 (R;US) 

Health hazard evaluation report HETA 84-416-1673, United 
Hydraulics, Hampton, Iowa (Honing department), 12:1540 
(R;US) 

Health hazard evaluation report HETA 83-222-1631, Metz 
Metallurgical, South Plainfield, New Jersey, 12:1543 (R;US) 

Health hazard evaluation report HETA 85-170-1643, CF and I 
Steel, Pueblo, Colorado, 12:1593 (R;US) 

METALLURGY 

Use of a more specific term is recommended; see also 

EXTRACTIVE METALLURGY or FABRICATION. 











Research Programs 
Metallurgy Department progress report for the period 1 
January to 31 December 1985, 12:719 (R;DK) 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-CADMIUM BATTERIES 


Separators 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
METAL-NONMETAL BATTERIES 


See also LITHIUM-SULFUR BATTERIES 
SODIUM-SULFUR BATTERIES 


Performance Testing 

ign and test of lithium-alloy/iron monosulfide batteries, 
12:582 (R;US) 

‘ALS 


See also ACTINIDES 


Cracks 
Dislocation free zone model of fracture under reverse loading, 
12:732 (R;US) 
Electric Conductivity 
Dc transport in metals, 12:2579 (J;US) 


Characteristic length scales in gaseous hydrogen embrittlement, 
12:822 (BA;US) 
Mechanics 


Dislocation free zone model of fracture under reverse loading, 
12:732 (R;US) 
Hydrogen Embrittlement 
Characteristic length scales in gaseous hydrogen embrittlement, 
12:822 (BA;US) 
Interfaces 
Inverse-Cantor-bar model for the ac response of a rough 
interface, 12:2572 (J;US) 
Ion Exchange 
Biosorption/heavy metal ions from industrial/mining waste 
waters. Technical completion report, 12:1783 (R;US) 
Ion Implantation 
Ion acoustic microscopy. Final report, July 1983-June 1984, 
12:1120 (R;US) 
Positron Collisions 
Production of energetic positronium at metal surfaces, 12:2205 
G;US) 
Water Pollution 
Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METAMORPHIC ROCKS 


See also GNEISSES 
QUARTZITES 


Isotope Dating 
Geochronology of granitoids and gneisses from the Rio Maria, 
Mata Geral farm and Itacaiunas river regions, southern Para, 
Brazil, 12:2060 (R;BR;In Portuguese) 
METEORITES 
Impact Shock 
Meteorite impact as a possible source of soot in the cretaceous- 
tertiary boundary layer, 12:2056 (R;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 


Combustion 
Mechanisms and reaction dynamics related to methane 
combustion: lean no-seeded flames. Final report, March 
1985-June 1986, 12:1045 (R;US) 
Combustion Kinetics 
Developing simplified models of combustion chemistry by 
oe with detailed chemical kinetics models, 12:112 
|A;US) 
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Conformational Changes 
Hindered rotation and site structure of methane trapped in rare 
gas solids, 12:2198 (J;US) 
Concentration 


Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 
Systems 


Quarterly Coal Report, April-June 1986, 12:50 (R;US) 
Infrared Spectra 
Hindered rotation and site structure of methane trapped in rare 
gas solids, 12:2198 (J;US) 
Oxidation 
Developing simplified models of combustion chemistry by 
simulation with detailed chemical kinetics models, 12:112 
(BA;US) 
Production 
Preliminary study on energy management and waste 
management system based on biogas utilization, 12:274 
(R;FI;In Finnish) 


Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
METHANE HYDRATE DEPOSITS 
See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOGENIC BACTERIA 
Biochemistry 
Annual report and summaries of FY 1986 activities supported 
by the Division of Biological Energy Research, 12:298 
(R;US) 
Cytological Techniques 
Improved agar bottle plate for isolation of methanogens or 
other anaerobes in a defined gas atmosphere, 12:1943 (J;US) 
DNA Sequencing 
Polyadenylated, noncapped RNA from the archaebacterium 
Methanococcus vannielii, 12:1897 (J;US) 
Genetics 
Annual report and summaries of FY 1986 activities supported 
by the Division of Biological Energy Research, 12:298 
(R;US) 
METHANOL 
Density 
Thermodynamic properties of real and synthetic fluid mixtures 
derived from fossil substances: p: ity-temperature 
properties of methanol, 12:277 (R;US) 
Vapor Pressure 
Thermodynamic properties of real and synthetic fluid mixtures 
derived from fossil substances: pressure-density-temperature 
properties of methanol, 12:277 (R;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
Aerosol Monitoring 
On-site test of filters in nuclear facilities using radioactive 
sodium chloride (?*Na)-aerosol and methyl iodide (**"1), 
12:1064 (R;DK) 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 
Chemical Preparation 
Low temperature synthesis of methyl formate, 12:1006 (P;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYLENE RADICALS 
Infrared Spectra 
Infrared rotational transitions in CHa X *B, observed by diode 
laser absorption, 12:2193 (J;US) 
METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METHYLIDENE RADICALS 
See METHYLENE RADICALS 
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METROPOLITAN AREAS 
See URBAN AREAS 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 


Data triggered data ing at the Mirror Fusion Test 
Facility, 12:3133 (BA;US) 
Cooling Systems 
Cryogenic systems for the Mirror Fusion Test Facility, 12:3040 
(BA;US) 
Cryogenics 
Cryogenic systems for the Mirror Fusion Test Facility, 12:3040 
(BA;US) 


Design and performance of a liquid helium cryopump 

operating in the viscous flow regime, 12:3039 (BA;US) 
Data Processing 

Data triggered data processing at the Mirror Fusion Test 

Facility, 12:3133 (BA;US) 
ECR Heating 

A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 

Design of mode-selective directional couplers for Electron 
Cyclotron Resonance Heating on the Mirror Fusion Test 
Facility, 12:3094 (BA;US) 

ICR Heating 

Computer control and data acquisition system for the Mirror 
Fusion Test Facility Ion Cyclotron Resonance Heating 
System (ICRH), 12:3099 (BA;US) g 

The Ion Cyclotron Resonance Heating (ICRH) start up 
antenna for the Mirror Fusion Test Facility (MFTF-B), 
12:3078 (BA;US) 

The MFTF-B ICRH system - design summary and 
construction status, 12:3086 (BA;US) 

Magnet Coils 

Design of a magnetic field alignment diagnostic for the Mirror 

Fusion Test Facility magnet system, 12:3073 (BA;US) 
Magnetic Fields 

Measurement of magnetic field strengths in the Mirror Fusion 
Test Facility using nuclear magnetic resonance techniques, 
12:3075 (BA;US) 


Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 
Plasma Confinement 
Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 
Plasma Diagnostics 
Design of the Background Gas Pressure diagnostic for the 
Mirror Fusion Test Facility, 12:2805 (BA;US) 
Superconducting Magnets 
Construction and testing of the Mirror Fusion Test Facility 
magnets, 12:3008 (R;US) 
Electron-beam source development for magnetic field 
alignment on MFTF-B, 12:3072 (BA;US) 
Liquid helium cooling of the MFTF superconducting magnets, 
12:3019 (R;US) 
Thermal Barriers 
Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 
MHD CHANNELS 
Data Analysis 
MHD channel development. Quarterly report, January 1986- 
March 1986, 12:641 (R;US) 
Design 
MHD channel development. Quarterly report, January 1986- 
March 1986, 12:641 (R;US) 
Erosion 
MHD channel development. Quarterly report, January 1986- 
March 1986, 12:641 (R;US) 
Performance Testing 
MHD channel development. Quarterly report, January 1986- 
March 1986, 12:641 (R;US) 


MICROCHANNEL ELECTRON MULTIPLIERS 
Performance Testing 


MHD EQUILIBRIUM 
Magnetic Field Reversal 
Analytical field-reversed equilibria derived from self-consistent 
particle orbits - Part 2, 12:2784 (J;AT) 
MHD GENERATOR AERL MARK VI 
Oil-fired MHD test facility at Avco Everett Research Laboratory, 
Massachusetts. 
MHD channel development. Quarterly report, January 1986- 
March 1986, 12:641 (R;US) 
Testing 
MHD channel development. Quarterly report, April 1986-June 
1986, 12:642 (R;US) 
MHD GENERATOR AERL MARK VII 
MHD channel development. Quarterly report, January 1986- 
March 1986, 12:641 (R;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Data Analysis 
MHD channel development. Quarterly report, April 1986-June 
1986, 12:642 (R;US) 


Coal-fired MHD combustor development project: Phase III D. 
Fifth quarterly technical progress report, 1 May-31 July 
1985, 12:643 (R;US) 
Performance Testing 
Coal-fired MHD combustor development project: Phase III D. 
Fifth quarterly technical progress report, 1 May-31 July 
1985, 12:643 (R;US) 
MICE 
Animal Breeding 
[Improved mutagen-testing system in mice]. Informal technical 
progress report, 12:1903 (R;US) 
MICHIGAN 
Coal Deposits 
State of Michigan peat resource estimation. Volume 1. Final 
report, 12:46 (R;US) 


State of Michigan peat resource estimation. Volume 2. Site 
descriptions. Final report, 12:47 (R;US) 
MICROBIAL ENHANCED OIL RECOVERY 
See MICROBIAL EOR 
MICROBIAL EOR 
Additives 
Effects of sodium pyrophosphate additive on the “huff and 
puff” /nutrient flooding MEOR process, 12:71 (RA;US) 
Bench-Scale Experiments 
Bacteria rt through porous media. Annual report, 
December 31, 1984, 12:68 (R;US) 
Effects of sodium pyrophosphate additive on the “huff and 
puff” /nutrient flooding MEOR process, 12:71 (RA;US) 
Environmental effects of microbial enhanced oil recovery 
processes, 12:81 (R;US) 
Transport of bacteria in porous media and its significance in 
microbial enhanced oil recovery, 12:72 (RA;US) 
Biological Models 
Interaction of Escherichia coli B, B/4, and bacteriophage T4D 
with Berea sandstone rock in relation to enhanced oil 
recovery, 12:1937 (RA;US) 
Field Tests 
Environmental effects of microbial enhanced oil recovery 
processes, 12:81 (R;US) 
Planning 
Environmental effects of microbial enhanced oil recovery 
processes, 12:81 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 


Gyro-electron ghost images due to microchannel-plate 
operation in transverse magnetic fields, 12:1372 (J;US) 
Performance Testing 
Gyro-electron ghost images due to microchannel-plate 
operation in transverse magnetic fields, 12:1372 (J;US) 





MICROEMULSIONS 
interfaces 


MICROEMULSIONS 
Interfaces 


Neighborhood of the three-phase regime in microemulsions, 
12:978 (J;US) 
Light Scattering 
Neighborhood of the three-phase regime in microemulsions, 
12:978 (J;US) 
Phase Studies 
Neighborhood of the three-phase regime in microemulsions, 
12:978 (J;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
CYANOBACTERIA 
PROTOZOA 
VIRUSES 


Sensitivity 
Aspects of the mode of action of monochloramine, 12:1842 
(BA;US) 
MICROSPHERES 
Light Scattering 
Phase differential scattering from microspheres, 12:2689 (J;US) 
MICROWAVE AMPLIFIERS 
See also MASERS 
Anodes 
Gyrotron anode modulation of the Electron Cyclotron 
Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3083 
(BA;US) 


A high efficiency, high power 100 GHz gyrotron, 12:3154 
(BA;US) 
Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 
Prepulse suppression in microwave pulse-compression cavities, 
12:1145 (J;US) 
Some properties of microwave resonant cavities relevant to 
pulse-compression power amplification, 12:1146 (J;US) 
Efficiency 
A high efficiency, high power 100 GHz gyrotron, 12:3154 
(BA;US) 
Electron cyclotron resonance heating and its microwave 
sources, 12:3156 (BA;US) 
Modifications 
Changes and developments in Electron Cyclotron Resonant 
Heating on the Tandem Mirror Experiment Upgrade, 
12:3082 (BA;US) 


A high efficiency, high power 100 GHz gyrotron, 12:3154 
(BA;US) 
Performance 
Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 
Prepulse suppression in microwave pulse-compression cavities, 
12:1145 (J;US) 
Performance Testing 
The Oak Ridge RF Test Facility, 12:3103 (BA;US) 
Voltage Regulators 
Gyrotron anode modulation of the Electron Cyclotron 
Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3083 
(BA;US) 
MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
MICROWAVE TUBES 
Calibration 
A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 


A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 

Prepulse suppression in microwave pulse-compression cavities, 
12:1145 (J;US) 

Reentrant cavity as a low-power plasma source, 12:2232 (J;US) 

Some properties of microwave resonant cavities relevant to 
pulse-compression power amplification, 12:1146 (J;US) 
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High-efficiency, magnetized, -cathode microwave 
generator, 12: 1402 (J;US) 
Performance 


Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

Prepulse suppression in microwave pulse-compression cavities, 
12:1145 (;US) 

Reentrant cavity as a low-power plasma source, 12:2232 (J;US) 

Performance Testing 

A test facility for the evaluation of microwave transmission 

components, 12:3097 (BA;US) 
MICROWAVE HEATING 

Lower-hybrid wave detection on Versator II using microwave 

scattering, 12:2934 (BA;US) 
Magnetic Amplifiers 

Design improvements for mode and polarization converters for 

6-GHz gyrotrons, 12:2811 (D;US) 
MICROWAVE RADIATION 

Chemical cleaning of Illinois No. 6 coal using a 
microwave/caustic treatment, 12:61 (R;US) 

Rapid fluctuations in solar flares, 12:2091 (R;US) 

Amplification 

Some properties of microwave resonant cavities relevant to 

pulse-compression power amplification, 12:1146 (J;US) 
Biological Radiation Effects 

Afferent mechanisms of microwave-induced biological effects. 

Annual report, 1 June 1985-31 May 1986, 12:2045 (R;US) 
Energy Transfer 

Phase and amplitude considerations for the two-beam 

accelerator, 12:1193 (J;US) 


Phase and amplitude considerations for the two-beam 
accelerator, 12:1193 (J;US) 


Power 
High-efficiency, magnetized, -cathode microwave 
generator, 12: 1402 (J;US) 
Pulses 
Prepulse suppression in microwave pulse-compression cavities, 
12:1145 (J;US) 


Some properties of microwave resonant cavities relevant to 
pulse-compression power amplification, 12:1146 (J;US) 
Sources 


Electron cyclotron resonance heating and its microwave 
sources, 12:3156 (BA;US) 

High-efficiency, magnetized, virtual-cathode microwave 
generator, 12:1402 (J;US) 

Microwave emission from the dense plasma focus, 12:2932 
(BA;US) 

Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 


Lower-hybrid wave detection on Versator II using microwave 
scaviering, 12:2934 (BA;US) 

Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 

Wave Propagation 

Propagation of short microwave pulses in the atmosphere and 

the microwave breakdown threshold, 12:1489 (BA;US) 
MICROWAVE TUBES 


See also BACKWARD WAVE TUBES 
KLYSTRONS 


Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 


Observations of high-power microwave emission from a virtual 
cathode device, 12:1414 (BA;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Health hazard evaluation report HETA 85-021-1654, 
Portsmouth Naval Shipyard, Portsmouth, New Hampshire, 
12:1532 (R;US) 








Energy Conservation 

Preliminary recommendations for improving the construction 
and acceptance testing of energy-efficient facilities. Interim 
report, 12:649 (R;US) 

Hazardous Materials 

Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 

Waste Disposal 

Geohydrologic summary for herbicide orange sites at Eglin 
AFB, Florida and the the Naval Construction Battalion 
Center, Gulfport, Mississippi. Final report, April 1984-April 
1986, 12:1723 (R;US) 

Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 

MILITARY PERSONNEL 
Attitudes 
Ingredients of military genius. Student essay, 12:3198 (R;US) 


Military Strategy 
Ingredients of military genius. Student essay, 12:3198 (R;US) 
MILITARY STRATEGY 
Churchill's soft-underbelly approach onto the European 
continent - a missed opportunity. Study project, 12:3194 
(R;US) 
Ingredients of military genius. Student essay, 12:3198 (R;US) 
Maneuver Warfare revisited: a plea for balance, 12:3196 
(R;US) 
Forecasting 
Future trends in international terrorism, 12:3199 (R;US) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL INDUSTRY 
Hazardous Materials 
In-depth survey report of Amax Lead Company of Missouri, 
Buick, Missouri, 12:1960 (R;US) 
In-depth survey report of Cominco American, Incorporated, 
Bixby, Missouri, 12:1603 (R;US) 
Lead Ores 
In-depth survey report of St. Joe Minerals Corporation, 
Viburnbum, Missouri, 12:1581 (R;US) 
MINERAL WASTES 
See also CULM 


Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 
12:41 (R;US) 

Calorific Value 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 
12:41 (R;US) 


Composition 
Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 April 1985-30 June 1985, 12:40 
(R;US) 
Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 
12:41 (R;US) 


Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 April 1985-30 June 1985, 12:40 
(R;US) 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 
12:41 (R;US) 

Pelletizing 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 April 1985-30 June 1985, 12:40 
(R;US) 


Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 April 1985-30 June 1985, 12:40 
(R;US) 


Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 
12:41 (R;US) 
MINERALIZATION 
Rock Drilling 
Auger drilling as an aid to the study of tin mineralization of 
Viaklaagte 221 JR, Moloto area, Transvaal, 12:2059 (R;ZA) 
MINERALS 


Sorption of iodine, neptunium, technetium, thorium and 
uranium on rocks and minerals, 12:1754 (R;FI) 


Mathematical modeling of two-stage classification. Final 
report, 12:690 (R;US) 
Mass Transfer 
Structure and chemistry of coals: transport and nucleation 
processes in mineral metathesis, 12:35 (J;US) 
Remote Sensing 
Strategy for implementing remote sensing in exploration 
geology-application to the Armorican massif (France), 
12:2086 (RA;US) 
MINERVE REACTOR 
Research Programs 
Mixed loading calculation scheme for plutonium recycling in 
PWRs. Qualification on the Pu MINERVE experiment, 
12:408 (RA;US) 
MINIMARS REACTOR 
Heat Recovery Equipment 
A tandem mirror direct converter design for high-temperature 
heat recovery, 12:3131 (BA;US) 
MINING 
See also COAL MINING 


SURFACE MINING 
UNDERGROUND MINING 


Economics 
[Vaal Reefs Exploration and Mining Company]. 42 Annual 
Report: 31 December 1985, 12:188 (R;ZA;In Afrikaans) 
Waste Water 
Biosorption/heavy metal ions from industrial/mining waste 
waters. Technical completion report, 12:1783 (R;US) 
MINNESOTA 
Aquifers 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
Energy Storage Systems 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 


Damage to multilayer mirrors in a hostile environment, 12:1095 
(R;US) 
Design 
Thin layered interference mirrors to reduce radiation damage, 
12:1310 (J;US) 
Physical Radiation Effects 
Synchrotron radiation damage observations in normal 
incidence copper mirrors, 12:1389 (J;NL) 
Thin layered interference mirrors to reduce radiation damage, 
12:1310 (J;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSISSIPPI 
Wood Products Industry 
Directory of Mississippi's forest industries, 1985, 12:3189 


Temporal variations in the gravitational field of the Mississippi 
embayment, 12:2069 (J;US) 





MISSISSIPPI RIVER BASIN 
Ground Uplift 


Ground Uplift 
Temporal variations in the gravitational field of the Mississippi 
embayment, 12:2069 (J;US) 
MITOCHONDRIA 
Membranes 
Environmental Research Program. FY 1985 annual report, 
12:1498 (R;US) 
MIXED-FUNCTION OXIDASE SYSTEMS 
See MIXED-FUNCTION OXIDASES 
MIXED-FUNCTION OXIDASES 
Enzyme Induction 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissue, 12:2025 (J;US) 


See also SOLUTIONS 
Phase Studies 
Patterns of phase behavior in ternary ethoxylated alcohol-n- 
alkane-water mixtures, 12:998 (J;US) 
MOBILE HOMES 
Weatherization 
Weatherization makes a difference: saving electricity in mobile 
homes, 12:654 (R;US) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MOESSBAUER EFFECT 
Modulation 
Modulation of Moessbauer radiation by a resonant mechanical 
modulator, 12:1334 (R;SU;In Russian) 
MOISTURE 
Remote Sensing 
Microwave remote sensing of soil moisture, 12:1692 (RA;US) 
MOLDS 
See FUNGI 
MOLECULAR BIOLOGY 
Computer Calculations 
FASTRUN: A special purpose hard-wired computing device 
for molecular mechanics, 12:3259 (BA;US) 
MOLECULAR MODELS 
Resonance 


Normalization of resonance wave functions and the calculation 
of resonance widths, 12:2222 (J;US) 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULE-MOLECULE COLLISIONS 
Energy Transfer 
Intra- and intermolecular energy transfer in H.2VOH collisions, 
12:2190 (J;US) 
MO) 


See also POLYATOMIC MOLECULES 


Quasi-relativistic treatment of nuclear motion in atoms and 
molecules, 12:2148 (R;XA) 
Nuclear Properties : 
Quasi-relativistic treatment of nuclear motion in atoms and 
molecules, 12:2148 (R;XA) 
Rotational States 
Coherent rotational states, their creation and time evolution in 
molecular and nuclear systems, 12:2150 (R;XA) 
Statistical Mechanics 
Sensitivity of chemical dissipative structures to external fields: 
formation of propagating bands, 12:989 (J;NL) 
MOLLUSCS 
See also OYSTERS 
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SNAILS 
Radionuclide Kinetics 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Fuel cells. Technology status report, 12:645 (R;US) 
Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 
MOLTEN METAL-WATER REACTIONS 
Reactor Safety Experiments 
Effects of water in film boiling over liquid metal melts, 12:503 
(R;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Binary Mixtures 
Molecular dynamics studies of complexing in binary molten 
salts. II. Molten MsAX¢ and MAsXio, 12:977 (J;US) 
Structure Factors 
Molecular dynamics studies of complexing in binary molten 
salts. II. Molten MsAX¢ and MAsXio, 12:977 (J;US) 
MOLYBDATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Sulfidation 
Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 
(R;US) 
MOLYBDENUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Catalytic Effects 
Catalytic and surface science studies of clean and modified 
rhodium, molybdenum and palladium crystal surfaces: 
hydrogenation of carbon monoxide and the 
cyclotrimerization of acetylene to form benzene, 12:972 
(R;US) 
Catalytic hydrotreatment studies with model compounds. 
Quarterly report, July 1-September 30, 1986, 12:11 (R;US) 
Interactive chemistry of coal-petroleum processing. Progress 
report, March 16-June 15, 1986, 12:17 (R;US) 
Critical Field 
Upper critical field in anisotropic superconductors, 12:805 
G;US) 
Melting 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Passivation 
Cathodic passivation of Mo in 1.5 M LiAICL/SOCk, 12:587 
(R;US) 
Passivation of metals in thionyl-chloride electrolytes for 
lithium batteries. Summary abstract, 12:588 (R;US) 


A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Stress Analysis 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Sulfidation 
Catalytic hydrotreatment studies with model compounds. 
Quarterly report, July 1-September 30, 1986, 12:11 (R;US) 
ity 


Upper critical field in anisotropic superconductors, 12:805 
(J;US) 
MOLYBDENUM 100 
Double Beta Decay 
Neutring physics. Progress report, December 1985-November 
1986, 12:2436 (R;US) 
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MOLYBDENUM 99 
Production 
MAPLE-X concept dedicated to the production of radio- 
isotopes, 12:487 (R;CA) 
MOLYBDENUM ALLOYS 
See also INCONEL 625 


First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
X-Ray Emission Analysis 
Advances in high-resolution studies of the chemical effects in 
the molybdenum L heavy-ion-induced x-ray satellite 
emission (HIXSE) a 12:933 (R;US) 
MOLYBDENUM BASE ALLOYS 


Internally nitrided refractory alloy (INRA) development. FY 
1986 report (Nitridation of Mo-1.86 Hf alloy), 12:779 (R;US) 
Nitridation 
Internally nitrided refractory alloy (INRA) development. FY 
1986 report (Nitridation cf Mo-1.86 Hf alloy), 12:779 (R;US) 


Internally nitrided refractory alloy (INRA) development. FY 
1986 report (Nitridation of Mo-1.86 Hf alloy), 12:779 (R;US) 
MOLYBDENUM COMPLEXES 
Catalytic Effects 
Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
Chemical 


Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 

Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 


Properties 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 
Chemical Reactions 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 
Crystal Structure 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Electronic Structure 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Molecular Structure 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 


Spectra 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 


Pressure tuning spectroscopy of binuclear metal cluster 
compounds, 12:887 (J;US) 
X-Ray Emission Analysis 
Advances in high-resolution studies of the chemical effects in 
the molybdenum L heavy-ion-induced x-ray satellite 
emission (HIXSE) spectra, 12:933 (R;US) 


MOLYBDENUM IONS 
Cathode Sputtering 
Angular spread of negative hydrogen ions sputtered by cesium 
bombardment, 12:3165 (BA;US) 
Ultraviolet Spectra 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
X-Ray Spectra 
High resolution x-ray observations of argon, molybdenum and 
sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
MOLYBDENUM OXIDES 
Amorphous State 
Preparation of amorphous electrochromic tungsten oxide and 
molybdenum oxide by plasma enhanced chemical vapor 
deposition, 12:852 (J;US) 
Chemical Vapor Deposition 
Preparation of amorphous electrochromic tungsten oxide and 
molybdenum oxide by plasma enhanced chemical vapor 
deposition, 12:852 (J;US) 
Electrochromism 


Preparation of amorphous electrochromic tungsten oxide and 
molybdenum oxide by plasma enhanced chemical vapor 
deposition, 12:852 (J;US) 


Development of a pilot plant for the removal of rhenium from 
molybdenum trioxide, 12:1021 (R;AU) 
Sulfidation 
Novel sorbents for high temperature regenerative H2S 
removal. Quarterly report No. 3, August-October 1984, 12:6 
(R;US) 
MOLYBDENUM SULFIDES 
X-Ray Diffraction 
Extended x-ray-absorption fine-structure observation of 
collinear ordering of Fe-Sn-Fe atoms in the Chevrel-phase 
superconductor SnFe/sub 0.05/Moe¢Ss, 12:899 (J;US) 
X-Ray Spectra 
Extended x-ray-absorption fine-structure observation of 
collinear ordering of Fe-Sn-Fe atoms in the Chevrel-phase 
superconductor SnFe/sub 0.05/MoeSs, 12:899 (J;US) 
MONITORED RETRIEVABLE STORAGE 
Criticality 


Criticality safety considerations. Integral Monitored 
Retrievable Storage (MRS) Facility, 12:160 (R;US) 
Feasibility Studies 
Thermomechanical modeling of the spent fuel test - Climax, 
12:232 (BA;US) 
Rock Mechanics 
Thermomechanical modeling of the spent fuel test - Climax, 
12:232 (BA;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 
Tsuruga, Fukui, Japan 
Materials 


Strength tests of concrete subjected to elevated-temperatures, 
12:882 (R;JP;In Japanese) 
MONOCARBOXYLIC ACIDS 
See also BENZOIC ACID 
CINNAMIC ACID 
Tissue Distribution 
Nuclear Medicine progress report for quarter ending March 
31, 1986, 12:1932 (R;US) 
MONOCHROMATORS 
Calibration 


Crystal heating on the JUMBO double crystal monochromator 
at SSRL, 12:1409 (J;NL) 





In situ calibrations of grazing incidence vacuum 
monochromators for x-ray laser research, 12:1400 (J;US) 
Deformation 
Estimating thermal distortion of monochromator crystals, 
12:1410 (J;NL) 
Design 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 
Performance Testing 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 


Conduction 
Estimating thermal distortion of monochromator crystals, 
12:1410 (J;NL) 
MONOCLONAL ANTIBODIES 
Configuration Interaction 
Boron-neutron capture irradiation for cancer therapy, 12:1935 
G;NL) 
Diagnostic Uses 
Radioimmunoimaging of experimental thrombi in dogs using 
technetium-99m-labeled monoclonal antibody fragments 
reactive with human platelets, 12:1934 (J;US) 
Enzyme Immunoassay 
Binding specificities of eight monoclonal antibodies to human 
glycophorin A - studies with M/sup c/M, and M/sub 
k/En(UK) variant human erythrocytes and M- and MN/sup 
V/-type chimpanzee erythrocytes, 12:1900 (J;US) 
MONOCRYSTALS 
Stresses 
Mechanical behaviour of neutron irradiated Nb 
monocrystalline, 12:2534 (RA;BR;In Portuguese) 
Tensile Properties 
Mechanical behaviour of neutron irradiated Nb 
monocrystalline, 12:2534 (RA;BR;In Portuguese) 
MONOSACCHARIDES 


Nuclear Medicine progress report for quarter ending March 
31, 1986, 12:1932 (R;US) 
Tissue Distribution 
Nuclear Medicine progress report for quarter ending March 
31, 1986, 12:1932 (R;US) 
MOROCCO 
Remote Sensing 
Applications of Landsat MSS and TM data for agricultural 
development planning in Morocco and the Southern Sudan, 
12:1694 (RA;US) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Ton-Molecule Collisions 
Production of multiply charged ions in energetic heavy ion 
plus molecular target collisions, 12:2162 (RA;JP) 
MULTI-PHOTON PROCESSES 
Meetings 
Short wavelength coherent radiation: generation and 
applications , 12:1103 (B;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTISPECTRAL SCANNERS 
Accuracy 
Changes in classification accuracy due to varying thematic 
mapper and multispectral scanner spatial, spectral, and 
radiometric resolution, 12:1646 (RA;US) 
Comparative Evaluations 
Radiometric comparison of two ocean color scanners: Nimbus- 
1/CZCS and OSTA-1/OCE, 12:1770 (RA;US) 


Development of an airborne CCD scanner for land and sea 
applications, 12:1685 (RA;US) 

Linear charge-coupled device detector for multispectrum 
camera, 12:1390 (RA;US) 

MOMS experiment on STS-7 and STS-11 first results and 
further development of the modular optoelectronic 
multispectral scanner, 12:1652 (RA;US) 
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Evaluation 
Linear charge-coupled device detector for multispectrum 
camera, 12:1390 (RA;US) 


Possible means of improving the utility of scanner data: an 

application of retinex theory, 12:1476 (RA;US) 
Performance Testing 

Development of an airborne CCD scanner for land and sea 
applications, 12:1685 (RA;US) 

MOMS experiment on STS-7 and STS-11 first results and 
further development of the modular optoelectronic 
multispectral scanner, 12:1652 (RA;US) 

Quality Control 
Atmospheric effects in multiple-look observations from space, 
12:1767 (RA;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 


Development of position-sensitive detectors for the 
investigation of tritium labelled biological objects, 12:1346 
(R;SU;In Russian) 

MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUON BEAMS 
Tuning 

Method to rapidly tune the halo spoilers of the tevatron muon 

beam, 12:1227 (R;US) 
MUON NEUTRINOS 
Charged-Current Interactions 

Strange particle production in neutrino-neon charged current 

interactions, 12:2243 (R;US) 
MUON PAIRS 
Limiting Fragmentation 

Investigation of multiple particle cumulative production in 4- 

Hp-geometry. Sphere proposal, 12:1348 (R;SU;In Russian) 
Multiple Production 

Investigation of multiple particle cumulative production in 4- 

Hp-geometry. Sphere proposal, 12:1348 (R;SU;In Russian) 
MUON PROBES 
Relaxation 
Technique for a matter research by »SR-method in low 
temperature region, 12:1395 (R;SU;In Russian) 
MUON REACTIONS 
Lepton flavor conservation tests with muons, 12:2279 (R;CA) 
MUON-CATALYZED FUSION 

Some effects on the kinetics of muon-catalyzed fusion, 12:3006 

(R;US) 
Reviews 

Update on muon-catalyzed fusion research at LAMPF, 12:2963 
(R;US) 

MUONIC MOLECULES 
Decay 

Variational calculation of the muon—alpha-particle sticking 
probabilities in the muon-catalyzed fusion dtu—p *He+n, 
12:2214 (J;US) 

MUONS 
See also COSMIC MUONS 
MUONS PLUS 
Leptonic Decay 
On (-e) decay probability with account of rest masses and 
emitted neutrino polarization, 12:2265 (RA;SU;In Russian) 
Particle Decay 
Lepton flavor conservation tests with muons, 12:2279 (R;CA) 
Shielding 
Update on the tevatron muon shield, 12:1226 (R;US) 
Spin-Lattice Relaxation 

Muon spin relaxation measurements of the fluctuation modes in 

spin-glass AgNm, 12:835 (J;NL) 
MUONS PLUS 
Knight Shift 

Muon Knight shift in the heavy-fermion superconductors 

U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 0.033, 
12:810 (J;US) 








Spin Orientation 
Muon Knight shift in the heavy-fermion superconductors 
U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 0.033, 
12:810 (J;US) 
MUSCULAR TISSUE 
See TISSUES 
MUTAGENESIS 
Risk Assessment 
Identification of the mutagens in cooked beef, 12:2026 (J;US) 
MUTAGENS 
Heat Extraction 
Mutagen formation in a model beef supernatant fraction. IV. 
Properties of the system, 12:2027 (J;US) 
Activation 


Future directions and research priorities for food mutagens, 
12:2029 (J;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 
See MFTF DEVICES 


Proton Transport 
Geometrical effect on the measurement of stopping power, 


12:2537 (RA; JP) 
MYOCARDIUM 


Effects of chlorinated drinking water on myocardial structure 
and functions in pigeons and rabbits, 12:1830 (BA;US) 


N-1990 RESONANCES 
Particle Decay 
Observation and study of a narrow state in a =p (1385)K* 
system, 12:2250 (R;SU) 
Production 


Observation and study of a narrow state in a =~ (1385)K* 
system, 12:2250 (R;SU) 
N*RESONANCES 
See also N-1990 RESONANCES 
NAC CYCLOTRON 
Separated sector cyclotron of the National Accelerator Centre, 
Faure, Republic of South Africa. 
Isotope Production 
Medical radionuclide production at the NAC, Faure: present 
status and future prospects, 12:266 (RA;ZA) 
Nuclear Medicine 
Exciting promise of positron emission tomography for nuclear 
medicine in South Africa, 12:1914 (RA;ZA) 
NACSSC 
See NAC CYCLOTRON 
NAI DETECTORS 
Evaluation 
Evaluation of radiation detection systems for simultaneous 
uranium and technetium monitoring at X-326 purge vents, 
12:256 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Inventories 
Comparison of natural and man-made hydrocarbon emission 
inventories necessary for regional acid deposition and 
oxidant modeling, 12:1554 (R;US) 
NAPHTHALENE 
Diffusion 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, June 16-September 15, 1986, 
12:936 (R;US) 


Interactive chemistry of coal-petroleum processing. Progress 
report, March 16-June 15, 1986, 12:17 (R;US) 


NAPHTHOLS 
Excited States 
Picosecond kinetics of the excited-state, proton-transfer 
reaction of 1-naphthol in water, 12:995 (J;US) 
Hydrogen Transfer 
Picosecond kinetics of the excited-state, proton-transfer 
reaction of 1-naphthol in water, 12:995 (J;US) 
Photochemical Reactions 
Excited-state proton transfer studies: influence of the solvent 
on the reaction dynamics, 12:992 (R;US) 
Proton Transport 
Excited-state proton transfer studies: influence of the solvent 
on the reaction dynamics, 12:992 (R;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFET 
See NIOSH 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FA 
See PBF REACTOR 
NATIONAL SYNCHROTRON LIGHT SOURCE 


See NSLS 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Simulation 
Validation of the dynamic simulation of a natural circulation 
loop, 12:443 (R;CA) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Chemical Analysis 
Analyses of natural gases, 1917-1985. Data file, 12:108 (R;US) 
Cocombustion 
Co-firing gas on coal-fired utility boilers: summary of benefits 
and review of operating experiences. Topical report, 
November 1985-April 1986, 12:364 (R;US) 
Combustion Products 
Formation and transport of flue gas of the natural gas driven 
plants, 12:1500 (R;FI;In Finnish) 
Compressibility 
Measurement of gas-compressibility factor data for natural gas 
and synthetic-gas components and their mixtures. Final 
report, April 1983-December 1985, 12:110 (R;US) 
Gas 


Formation and transport of flue gas of the natural gas driven 
plants, 12:1500 (R;FI;In Finnish) 
Helium 
Analyses of natural gases, 1917-1985. Data file, 12:108 (R;US) 
Production 
US Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 
1985 annual report (Contains glossary), 12:98 (R;US) 
Reserves 
US Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 
1985 annual report (Contains glossary), 12:98 (R;US) 
Resource Assessment 
Documentation and review of Eastern gas shales technology. 
Annual report, April 1, 1985-February 28, 1986, 12:104 
(R;US) 
Sales 
Statistics of interstate natural gas pipeline companies, 1985, 
12:105 (R;US) 
Sandstones 
Measurement and analysis of two-phase flow through low- 
permeability media, Task 3. Final report, November 1982- 
March 1986, 12:101 (R;US) 
Shales 
Eastern Gas Shale database development program.~Annual 
report, January 1, 1985-December 31, 1985, 12:109 (R;US) 








NATURAL GAS 
Supply and Demand 


Supply and Demand 
Petroleum Marketing Monthly, July 1986, 12:91 (R;US) 
Tennessee energy statistical quarterly, 4/1985, 12:630 (R;US) 
Tennessee energy statistical quarterly, 3/1985, 12:629 (R;US) 
NATURAL GAS DEPOSITS 


Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
Offshore Drilling 
Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Pipelines 
Statistics of interstate natural gas pipeline companies, 1985, 
12:105 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS HYDRATE DEPOSITS 
Exploitation 


Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature (271 references), 12:99 (R;US) 


Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature (271 references), 12:99 (R;US) 

Resource Assessment 

Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature (271 references), 12:99 (R;US) 

NATURAL GAS LIQUIDS 
Production 

US Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 

1985 annual report, 12:98 (R;US) 
Reserves 

US Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 

1985 annual report, 12:98 (R;US) 
NATURAL GAS WELLS 
Feasibility Studies 

Compaction of Gulf Coast shale and sandstone, 12:102 

(BA;US) 
Fluid Withdrawal 

Performance of a new type of down-hole motor/pump 
powered by down-hole forces for secondary recovery of 
natural gas from watered-out wells and dissolved gas in deep 
brines, 12:103 (R;US) 

Hydraulic Fracturing 

In-situ dynamic moduli of Mesaverde rocks, compared to static 
and dynamic laboratory moduli, 12:106 (BA;US) 

In situ stress and natural fracture distribution at depth in the 
Piceance Basin, Colorado: Implications to stimulation and 
production of low permeability gas reservoirs, 12:107 
(BA;US) 

Seismic monitoring of hydraulic fracturing: Techniques for 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 

NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL LIGHTING 
See DAYLIGHTING 
NAVIGATION 
Real Time Systems 

Land navigation Demonstration Vehicle with a color map 

display for tactical use, 12:1050 (R;US) 
S Codes 
Data compression techniques for use with the SITAN 
algorithm, 12:3243 (R;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
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NEMATODES 
Freezing 
Cryopreservation of schistosomula and microfilariae, 12:1939 
(RA;XA) 


NEODYMIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
NEODYMIUM 143 TARGET 
Neutron Reactions 
Average characteristics of two-quantum ‘y cascades in thermal 
neutron capture by the ‘“*Nd, "Er and **Yb nuclei, 
12:2440 (R;SU;In Russian) 
NEODYMIUM IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
(J;US) 


Transfer 
Sm* —- Nd* energy transfer in CaF2, 12:1102 (J;US) 
NEODYMIUM LASERS 
Antireflection Coatings 
Coatings for high energy applications: The nova laser, 12:1105 
(BA;US) 
Laser Fusion Reactors 
Simple calculational model of a powerful laser system for 
controlled fusion, 12:2730 (RA;SU;In Russian) 


Protective Coatings 
Coatings for high energy applications: The nova laser, 12:1105 
(BA;US) 
NEON 
Excited States 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Ion-Atom Collisions 
Identification and the distribution of the KL- 


LLsub(2,3) Lsub(2,3) satellites in the Ne K Auger spectra 
from the 5.5 MeV/u Ne* -Ne collision process, 12:2167 
(R;SU) 
Ton-Molecule Collisions 
Study of target gas excitation accompanying collisional 
activation of large polyatomic ions, 12:1908 (J;US) 
Photoelectron Spectroscopy 
Helium and neon photoelectron satellites at threshold, 12:2181 
(J;US) 
NEON 19 
Proton Reactions 
ISOL/post-accelerator facility for nuclear astrophysics at 
TRIUMF, 12:2115 (R;CA) 
NEON IONS 
Ion-Atom Collisions 
Energy-gain spectroscopy of electron-capture collisions 
between low-energy Ar and Ne projectiles and atomic and 
molecular deuterium targets, 12:2186 (J;US) 
Identification and the angular distribution of the KL- 
LLsub(2,3) Lsub(2,3) satellites in the Ne K Auger 
from the 5.5 MeV/u Ne* -Ne collision process, 12:2167 
(R;SU) 
Theory of ion-atom collisions at high energy, II. Charge 
stripping cross sections, 12:2156 (RA;JP) 
Ton-Molecule Collisions 
Energy-gain spectroscopy of electron-capture collisions 
between low-energy Ar and Ne projectiles and atomic and 
molecular deuterium targets, 12:2186 (J;US) 
NEOPLASMS 
See also LEUKEMIA 
Role of nitrogen dioxide and ozone in cancer metastasis and in 
systemic adverse effects. Final report, November 1984-April 
1986, 12:2017 (R;US) 
Biological Radiation Effects 
Biochemical changes occurring in experimental tumours, 
12:1992 (RA;ZA) 
Computerized Tomography 
Proton therapy; holography: possible uses in proton therapy 
planning, 12:1926 (RA;ZA) 








Disease Incidence 
Relationship of cancer incidence to terrestrial radiation and 
population density: Connecticut, 1935-1974, 12:1974 (RA;US) 


Case-control study of colon cancer and water chlorination in 
North Carolina, 12:1818 (BA;US) 

Epidemiological studies of some populations exposed to 
ionizing radiation, 12:1962 (R;CA) 

Epidemiologic considerations for evaluating associations 
between the disinfection of drinking water and cancer in 
humans, 12:2033 (BA;US) 

Risk assessment issues in evaluating the health effects of 
alternate means of drinking water disinfection, 12:1817 
(BA;US) 

Irradiation 

34 MeV neutron boost in ent tumors: an interim assessment, 
12:1929 (RA;ZA) 

Biochemical changes occurring in experimental tumours, 
12:1992 (RA;ZA) 

Interim assessment of 34 MeV neutrons boost in glioblastomas, 
12:1927 (RA;ZA) 

Nervous System Diseases 

Interim assessment of 34 MeV neutrons boost in glioblastomas, 

12:1927 (RA;ZA) 
Neutrons 

34 MeV neutron boost in ent tumors: an interim assessment, 

12:1929 (RA;ZA) 


Occurrence of hepatic neoplasms and other lesions in bottom- 
dwelling fish and relationship to pollution in Puget Sound, 
Washington, 12:1832 (BA;US) 

Probability 

Assigned shares: probability of radiation as a cause of cancer, 

12:1972 (RA;US) 
Radioinduction 

Assigned shares: probability of radiation as a cause of cancer, 
12:1972 (RA;US) 

Breast cancer in women with x-ray exposure: models of dose, 
time, and host susceptibility, 12:1978 (RA;US) 

Canadian study of cancer following multiple fluoroscopies, 
12:1979 (RA;US) 

Experimental data and dose-response models, 12:1976 (RA;US) 

Lung cancer following exposure to ionizing radiation, 12:1980 
(RA;US) 

Mechanisms of carcinogenesis and dose-response models, 
12:1975 (RA;US) 

NIH radioepidemiological tables, 12:1973 (RA;US) 

Relationship of cancer incidence to terrestrial radiation and 
population density: Connecticut, 1935-1974, 12:1974 (RA;US) 

Radiotherapy 

Proton therapy; holography: possible uses in proton therapy 

planning, 12:1926 (RA;ZA) 
Assessment 


Breast cancer in women with x-ray exposure: models of dose, 
time, and host susceptibility, 12:1978 (RA;US) 

Drinking water source and risk of bladder cancer: a case- 
control study, 12:2034 (BA;US) 

Estimated risk from exposure to radon decay products in US 
homes, 12:1994 (R;US) 

Lung cancer following exposure to ionizing radiation, 12:1980 
(RA;US) 

NIH radioepidemiological tables, 12:1973 (RA;US) 


Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Radiation Monitoring 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Radioecological Concentration 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Solvent Extraction 
Mathematical model for extracting uranium, plutonium, 
neptunium and acid nitric by tributyl phosphate, 12:953 
(RA;BR;In Portuguese) 


NEPTUNIUM 237 
Radioecological Concentration 

Long-lived radionuclides important in marine waste disposal, 

12:1864 (RA;XA) 
NEPTUNIUM 237 TARGET 
Fast Fission 

Absolute measurements of fission cross sections averaged over 

the fission neutron spectrum, 12:2469 (RA;XA) 
NEPTUNIUM 239 
Solvent Extraction 

Use of radioisotopes in the study of tetracycline analytical 
application. Extraction of compounds formed between 
tetracycline and neptunium and americium elements, 12:952 
(RA;BR;In Portuguese) 

Tracer Techniques 

Use of radioisotopes in the study of tetracycline analytical 
application. Extraction of compounds formed between 
tetracycline and neptunium and americium elements, 12:952 
(RA;BR;In Portuguese) 

NEPTUNIUM COMPOUNDS 
Adsorption 
Actinide sorption on marine sediments, 12:1742 (RA;XA) 
NET TOKAMAK 
Corrosion 

Radiolytic corrosion of water-cooled fusion reactor heat sink 

components, 12:3032 (J;US) 
Decontamination 

A methodology for cost/benefit safety analysis for fusion 

reactors, 12:3031 (J;US) 
Heat Sinks 

Radiolytic corrosion of water-cooled fusion reactor heat sink 

components, 12:3032 (J;US) 
NETHERLANDS 
Nuclear Energy 

Infrastructural consequences of the use of various energy 
sources in the Netherlands. Basic information for future 
energy policy, 12:458 (R;NL;In Dutch) 

Power Generation 

Infrastructural consequences of the use of various energy 
sources in the Netherlands. Basic information for future 
energy policy, 12:458 (R;NL;In Dutch) 

NETWORK ANALYSIS 
Sweeping over an independent variable other than frequency, 
12:1142 (R;US) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 

Transport of neutral hydrogen atoms in a hydrogen plasma, 

12:2881 (BA;US) 
Beam Dynamics 

Dynamics of 3-D ribbon beams using 2-D methods, 12:3168 
(BA;US) 

Mechanical design of the transverse field focussing (TFF) 
matching and pumping section for negative ion based neutral 
beam systems, 12:3153 (BA;US) 

Beam Monitoring 

Evaluation of crystal implantation technique for the 
measurement of neutral beam composition and energy 
spectra, 12:3167 (BA;US) 

Beam Neutralization 
A modern neutral beam injector for 475-keV MARS sloshing 
ions, 12:3169 (BA;US) 
Beam Optics 
ATF neutral beam injection system, 12:3085 (BA;US) 
Beam Transport 

A modern neutral beam injector for 475-keV MARS sloshing 
ions, 12:3169 (BA;US) 

Dynamics of 3-D ribbon beams using 2-D methods, 12:3168 
(BA;US) 

Mechanical design of the transverse field focussing (TFF) 
matching and pumping section for negative ion based neutral 
beam systems, 12:3153 (BA;US) 

Neutral beam injection on the Phaedrus tandem mirror 

experiment, 12:3152 (BA;US) 








NEUTRAL ATOM BEAM INJECTION 
Cryopumps 


Cryopumps 

High accuracy cryogenic temperature measuring system, 

12:3104 (BA;US) 
Ton Sources 

Status of the TFTR neutral beam heating system, 12:3092 
(BA;US) 

Neutral Beam Sources 

A modern neutral beam injector for 475-keV MARS sloshing 
ions, 12:3169 (BA;US) 

Application of radio frequency induction discharge for neutral 
beam systems, 12:3158 (BA;US) 

Dynamics of 3-D ribbon beams using 2-D methods, 12:3168 
(BA;US) 

Evaluation of crystal implantation technique for the 
measurement of neutral beam composition and energy 
spectra, 12:3167 (BA;US) 

Grid loading mechanisms in ion sources for neutral beam 
applications, 12:3166 (BA;US) 

Mechanical design of the transverse field focussing (TFF) 
matching and pumping section for negative ion based neutral 
beam systems, 12:3153 (BA;US) 

Neutral beam injection on the Phaedrus tandem mirror 
experiment, 12:3152 (BA;US) 

Test Facilities 

NBETF - a user facility for the development of long-pulse 

neutral injectors, 12:3170 (BA;US) 
NEUTRAL BEAM SOURCES 
See also ATOMIC BEAM SOURCES 

Directly heated lanthanum hexaboride filaments for long pulse 
or cw ion source operation, 12:3160 (BA;US) 

Results of fast atom injector parameter optimization, 12:3003 
(RA;SU;In Russian) 

Beam Currents 
Grid loading mechanisms in ion sources for neutral beam 
applications, 12:3166 (BA;US) 


Dynamics of 3-D ribbon beams using 2-D methods, 12:3168 
(BA;US) 
Beam Extraction 
Acceleration of H/sup -/ ions from the surface-production 
type negative ion source, 12:3147 (BA;US) 
Beam Monitoring 
NBETF - a user facility for the development of long-pulse 
neutral injectors, 12:3170 (BA;US) 
Results of 30 second engineering testing of the LBL APIS, 
12:3148 (BA;US) 
Beam Neutralization 
Acceleration of H/sup -/ ions from the surface-production 
type negative ion source, 12:3147 (BA;US) 
Results of 30 second engineering testing of the LBL APIS, 
12:3148 (BA;US) 
Computerized Control Systems 
TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 
Current Density 
Application of radio frequency induction discharge for neutral 
beam systems, 12:3158 (BA;US) 
Data Acquisition Systems 
TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 


Acceleration of H/sup -/ ions from the surface-production 
type negative ion source, 12:3147 (BA;US) 

Application of radio frequency induction discharge for neutral 
beam systems, 12:3158 (BA;US) 

Cesium-dispensing electrodes for negative ion production, 
12:3150 (BA;US) 

Dynamics of 3-D ribbon beams using 2-D methods, 12:3168 
(BA;US) 


Engineering and physics considerations for designing, installing 


and operating the plasma diagnostic set on DIII-D, 12:2807 
(BA;US) 

Helpful techniques for the reliable production of large (>1 A) 
H/sup -/ currents from cesiated surfaces at LBL, 12:3149 
(BA;US) 
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Mechanical design of the transverse field focussing (TFF) 
matching and pumping section for negative ion based neutral 
beam systems, 12:3153 (BA;US) 

Neutral beam injection on the Phaedrus tandem mirror 
experiment, 12:3152 (BA;US) 

Neutral beam injection system for the TARA Tandem Mirror, 
12:3159 (BA;US) 

Neutral beam source parameters for the TARA tandem mirror, 
12:3171 (BA;US) 


Application of radio frequency induction discharge for neutral 
beam systems, 12:3158 (BA;US) 

Grid loading mechanisms in ion sources for neutral beam 
applications, 12:3166 (BA;US) 

Helpful techniques for the reliable production of large (>1 A) 
H/sup -/ currents from cesiated surfaces at LBL, 12:3149 
(BA;US) 

Ionization 

A modern neutral beam injector for 475-keV MARS sloshing 

ions, 12:3169 (BA;US) 
Modifications 
The DIII-D long pulse neutral beam system, 12:3084 (BA;US) 


Acceleration of H/sup -/ ions from the surface-production 
type negative ion source, 12:3147 (BA;US) 

Neutral beam source parameters for the TARA tandem mirror, 
12:3171 (BA;US) 


Optimization 

Grid loading mechanisms in ion sources for neutral beam 

applications, 12:3166 (BA;US) 
Performance 

Grid loading mechanisms in ion sources for neutral beam 
applications, 12:3166 (BA;US) 

Helpful techniques for the reliable production of large (>1 A) 
H/sup -/ currents from cesiated surfaces at LBL, 12:3149 
(BA;US) 

Neutral beam injection system for the TARA Tandem Mirror, 
12:3159 (BA;US) 

Performance Testing 

Application of radio frequency induction discharge for neutral 
beam systems, 12:3158 (BA;US) 

Evaluation of crystal implantation technique for the 
measurement of neutral beam composition and energy 
spectra, 12:3167 (BA;US) 

NBETF - a user facility for the development of long-pulse 
neutral injectors, 12:3170 (BA;US) 

Neutral beam source parameters for the TARA tandem mirror, 
12:3171 (BA;US) 

Results of 30 second engineering testing of the LBL APIS, 
12:3148 (BA;US) 

Power Supplies 

Field experience with optical data links, 12:3076 (BA;US) 

Helpful techniques for the reliable production of large (>1 A) 
H/sup -/ currents from cesiated surfaces at LBL, 12:3149 
(BA;US) 


Helpful techniques for the reliable production of large (>1 A) 
H/sup -/ currents from cesiated surfaces at LBL, 12:3149 
(BA;US) 


Spectroscopy 
Multiple track Doppler-shift spectroscopy system for TFTR 
neutral beam injectors, 12:3014 (R;US) 
Vacuum Systems 
Neutral beam injection on the Phaedrus tandem mirror 
experiment, 12:3152 (BA;US) 
Voltage Regulators 
TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 
NEUTRAL PARTICLES 
Angular Distribution 
Angular distributions of sputtered particles. Technical report, 
12:2140 (R;US) 


Detector for measuring energy- and angle-resolved neutral- 
particle (EARN) distributions for material desorbed from 
bombarded surfaces. Technical report, 12:1333 (R;US) 
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Detection 
Detector for measuring energy- and angle-resolved neutral- 
particle (EARN) distributions for material desorbed from 
bombarded surfaces. Technical report, 12:1333 (R;US) 


Angular distributions of sputtered particles. Technical report, 
12:2140 (R;US) 
NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 


See MUON NEUTRINOS 
NEUTRINO DETECTION 
Cherenkov Counters 
32 Kton water Cerenkov detector (JACK). A proposal for 
detailed studies of nucleon decays and for low energy 
neutrino detection, 12:1361 (RA;JP) 


Novel neutrino detection system, 12:1388 (J;NL) 
Novel neutrino detection system, 12:1388 (J;NL) 


Planning 
Neutring physics. Progress report, December 1985-November 
1986, 12:2436 (R;US) 
Performance 
Novel neutrino detection system, 12:1388 (J;NL) 
NEUTRINO OSCILLATION 
Neutring physics. Progress report, December 1985-November 
1986, 12:2436 (R;US) 
NEUTRINO REACTIONS 


Resonant solar neutrino oscillation experiments, 12:2116 (J;US) 
NEUTRINO-ELECTRON INTERACTIONS ~_ . 
Elastic Scattering 
Experimental high energy physics using electromagnetic 
energy calorimetry, 12:2244 (R;US) 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 


Interactions of ultrahigh-energy neutrinos, 12:2294 (J;US) 
Cross Sections 
Interactions of ultrahigh-energy neutrinos, 12:2294 (J;US) 
NEUTRINO-PROTON INTERACTIONS 
Elastic Scattering 
Experimental high energy physics using electromagnetic 
energy calorimetry, 12:2244 (R;US) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
ELECTRON NEUTRINOS 
MUON NEUTRINOS 
SOLAR NEUTRINOS 
Emission 
Neutrino emission by the pair, plasma, and photo processes in 
the Weinberg-Salam model, 12:2101 (R;US) 
Mass 
Observable physics from superstring exotic particles: Small 
Dirac neutrino masses, 12:2293 (J;US) 
String Models 
Observable physics from superstring exotic particles: Small 
Dirac neutrino masses, 12:2293 (J;US) 
NEUTRON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 
NEUTRON ACTIVATION ANALYZERS 
Efficiency 
Neutron activation measurements at the Novette Laser facility, 
12:2860 (BA;US) 
NEUTRON BEAMS 
Filters 
Nuclear data measurements in neutron experiments at steady 
state atomic reactors, 12:2397 (RA;XA) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Evaluation 
Boron-neutron capture irradiation for cancer therapy, 12:1935 
G;NL) 


NEUTRON DETECTION 
Dielectric Track Detectors 
CR-39 neutron track detectors: combination TLD/track etch 
dosimeters, 12:1366 (R;US) 
NEUTRON DIFFRACTOMETERS 
Time-of-Flight Method 
Proceedings of the 1986 workshop on advanced time-of-flight 
neutron powder diffraction, 12:2545 (R;US) 
NEUTRON DIFFUSION EQUATION 
Homogenization Methods 
Energy condensation and discontinuity factors, 12:2530 (R;CA) 
Iterative Methods 
Parallel S/sub n/ iteration schemes, 12:3261 (BA;US) 
Parallel Processing 
Parallel S/sub n/ iteration schemes, 12:3261 (BA;US) 
NEUTRON DOSIMETRY 
Dielectric Track Detectors 
CR-39 neutron track detectors: combination TLD/track etch 
dosimeters, 12:1366 (R;US) 
Personnel neutron dosimetry using electrochemically etched 
CR-39 foils, 12:1370 (R;US) 
Dose Equivalents 
Neutron dose and energy spectrum outside a 20-MV 
accelerator treatment room, 12:1184 (J;US) 
Neutron Therapy 
Problems yet to be solved in the dosimetry of neutron therapy, 
12:1922 (RA;ZA) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Perturbation Theory 
Pseudo-Harmonics method: an application to thermal reactors, 
12:415 (R;BR;In Portuguese) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
See also FAST FISSION 
Actinide Nuclei 
Systematics of fission probability characteristics for heavy 
nuclei, 12:2466 (RA;XA) 


12C(n,yo)*C reaction in the giant resonance region, 12:2420 
G;NL) 

Average characteristics of two-quantum ‘y cascades in thermal 
neutron capture by the ™*Nd, ‘Er and 'Yb nuclei, 
12:2440 (R;SU;In Russian) 

Determination of absolute intensities of gamma transitions in 
neutron resonances, 12:2451 (R;SU;In Russian) 

Experimental studies of fast neutron radiative capture cross- 
sections, 12:2467 (RA;XA) 

Multiplicity spectrometry, 12:1337 (RA;XA) 

Nuclear data measurements in neutron experiments at steady 
state atomic reactors, 12:2397 (RA;XA) 

Partial neutron cross sections. Experiment and analysis, 12:2393 
(RA;XA) 

Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 

Pygmy resonance in keV-neutron capture gamma-ray 
spectra of nuclei N = 82-126, 12:2452 (RA;JP) 

Compound-Nucleus Reactions 

Partial neutron cross sections. Experiment and analysis, 12:2393 

(RA;XA) 
Cross Sections 

Measurement of some (n, p), (n, a), (n, 2n) and (n, n'y) - cross 
sections at a neutron energy of 14.52 (+- 0.23) MeV and 
evaluation of the respective cross sections, 12:2423 (RA;AT) 

Differential Cross Sections 

Application of theoretical models to the evaluation and 
prediction of actinide neutron cross-sections, 12:2464 
(RA;XA) 





NEUTRON REACTIONS 
Elastic Scattering 


Elastic Scattering 
Differential cross sections and analyzing powers for neutron 
elastic scattering from /sup 89/Y between 8 and 17 MeV, 
12:2433 (J;US) 
Fission 
Analysis of dependence of fission cross section and angular 
anisotropy of the 7*°U fission fragment escape induced by 
neutrons of intermediate energies (epsilon < or 
approximately 200 keV) on target nucleus orientation, 
12:2463 (R;SU;In Russian) 
Multiplicity spectrometry, 12:1337 (RA;XA) 
Systematics of fission probability characteristics for heavy 
nuclei, 12:2466 (RA;XA) 
Inelastic Scattering 
Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 
Nuclear Reaction Kinetics 
Inelastic scattering of low-energy neutrons on ‘Er nucleus, 
12:2448 (R;SU;In Russian) 
Research 
Neutron physics and nuclear data measurements with 
accelerators and research reactors. Lectures presented at the 
IAEA interregional training course held at Tashkent, USSR, 
4-30 September 1983, 12:2392 (R;XA) 
Scattering Lengths 
On the effective range expansion for the doublet nd-scattering, 
12:2399 (R;SU;In Russian) 
NEUTRON SOURCE FACILITIES 
Linear Theta Pinch Devices 
Neutron source on the base of megagauss Q-pinch, 12:2974 
(RA;SU;In Russian) 
Torsatron Stellarator 
On the development possibility of plasma neutron source on 
the base of torsatron with a strong magnetic field, 12:2975 
(RA;SU;In Russian) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Californium 252 
Absolute measurements of fission cross sections averaged over 
the fission neutron spectrum, 12:2469 (RA;XA) 
Simulation 
Strength of the spallation neutron flux of SINQ for radiation 
damage fusion technology, 12:1224 (R;CH) 
Spallation 
Strength of the spallation neutron flux of SINQ for radiation 
damage fusion technology, 12:1224 (R;CH) 
Steady-State Conditions 
Report on the working group on ‘Critique of Source 
Concepts’, 12:1280 (J;NL) 
NEUTRON SPECTRA 
Spectra Unfolding 
Data base and software for neutron spectra unfolding on 
research reactors, 12:3228 (RA;XA) 
NEUTRON SPECTROMETERS 
IBR-2 Reactor 
Devices for scientific research at the IBR-2 pulsed reactor 
(short descriptions), 12:1355 (R;SU;In Russian) 
NEUTRON SPECTROSCOPY 
Time-of-Flight Method 
Partial neutron cross sections. Experiment and analysis, 12:2393 
(RA;XA) 
Time-of-Flight Spectrometers 
Multiplicity spectrometry, 12:1337 (RA;XA) 
NEUTRON STARS 
Mass 
Neutron-star masses as a constraint on the nuclear compression 
modulus, 12:2518 (J;US) 
NEUTRON THERAPY 
See also NEUTRON CAPTURE THERAPY 
Neutron Beams 
Intercomparison of RBE values for neutron beams in chemical 
use, 12:1923 (RA;ZA) 
RBE 
Intercomparison of RBE values for neutron beams in chemical 
use, 12:1923 (RA;ZA) 
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Variation of RBE with neutron energy. Practical problems in 
neutron therapy, 12:1930 (RA;ZA) 
NEUTRON TRANSPORT 
Ducts 


Monte Carlo and discrete ordinates calculations for 14 MeV 
neutrons streaming through a stainless steel duct: 
Comparisons with experimert, 12:2549 (J;NL) 

NEUTRON TRANSPORT THEORY 
Multigroup Theory 

Spectral analysis of the multigroup transport operator, 12:2552 

(J;US) 
NEUTRONS 
See also FAST NEUTRONS 


INTERMEDIATE NEUTRONS 
SLOW NEUTRONS 


Beta Decay 

Investigations of weak interactions with polarized neutrons, 

12:2246 (RA;XA) 
Potential Energy 

Potential energy surfaces in the classical limit of the IBM-2, 

12:2529 (J;NL) 
NEVADA TEST SITE 
Meteorology 

Analysis of Operation TEAPOT nuclear test BEE radiological 

and meteorological data, 12:1486 (R;US) 
Radiation Monitoring 

Analysis of Operation TEAPOT nuclear test BEE radiological 

and meteorological data, 12:1486 (R;US) 
Radioactive Waste Disposal 

Ambient temperature testing of the G-tunnel heated block, 

12:240 (BA;US) 
Underground Explosions 

Operation Grenadier. Onsite radiological safety report for 
announced nuclear tests, October 1984-September 1985, 
12:1447 (R;US) 

NEW GUINEA 
Image Processing 
Development of digital image processing in a developing 
country - a case study from Papua, New Guinea, 12:1672 
(RA;US) 
NEW MEXICO 
Ethanol Fuels 

New mexico ethanol-blended fuel economic-impact study. 

Final report, 25 October 1985-30 April 1986, 12:637 (R;US) 
Radioactive Waste Disposal 

Comparison between predicted and measured south drift 
closures at the WIPP using a transient creep model for salt, 
12:234 (BA;US) 

Early results from the thermal/structural in situ test series at 
the WIPP, 12:233 (BA;US) 

Experience with hydraulic ing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 

Three dimensional modeling of the wedge pillar portion of the 
WIPP geomechanical evaluation (room G) in situ 
experiment, 12:236 (BA;US) 

Water Quality 

Water quality in the upper Jemez River and its tributaries 

during 1981-1982, 12:1875 (R;US) 
NEW SOUTH WALES 
Meteorology 

Some meteorological parameters for atmospheric dispersion 
modelling at Lucas Heights, NSW, Australia, 1975 to 1983, 
12:1635 (R;AU) 

NEW YORK 


Study of earthquake hazards in New York State and adjacent 
areas. Final report, 1982-1985, 12:2079 (R;US) 
NEW ZEALAND 
BIOGAS Process 
Compressed biogas at the Christchurch Drainage Board. Final 
report, 12:275 (R;US) 
Solar Water Heating 
Promotion of solar-water-heating systems: a review. Final 
report, 12:325 (R;US) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 








NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NGL 
See NATURAL GAS LIQUIDS 
NICKEL 
Absorption Spectroscopy 
Determination of metallic impurities in uranium compounds of 


nuclear purity by atomic absorption spectrophotometry with 
electrothermal atomization, 12:950 (RA;BR;In Portuguese) 
Beam Transport 
Calorimetric measurements of stopping power of Al and Ni for 
55C] and °C ions, 12:2538 (RA;JP) 


Adhesion of PVD intermediate layers in solid state bonding 
applications. Final report, 12:780 (R;US) 


Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Catalytic Effects 
Catalytic hydrotreatment studies with model compounds. 
Quarterly report, July 1-September 30, 1986, 12:11 (R;US) 
Catalytic hydrogenation activity of a ZrNis intermetallic alloy, 
12:734 (R;US) 
Interactive chemistry of coal-petroleum i 
report, March 16-June 15, 1986, 12:17 (R;US) 
Corrosion 
AC impedance and Raman spectroscopy studies on the 
corrosion/passivation behavior of nickel in dilute sulfate 
solutions, 12:819 (BA;US) 
Critical Field 
Upper critical field in anisotropic superconductors, 12:805 
(J;US) 


Impedance 
AC impedance and Raman spectroscopy studies on the 
corrosion/passivation behavior of nickel in dilute sulfate 
solutions, 12:819 (BA;US) 
Passivation 
AC impedance and Raman spectroscopy studies on the 
corrosion/passivation behavior of nickel in dilute sulfate 
solutions, 12:819 (BA;US) 
Passivation of metals in thionyl-chloride electrolytes for 
lithium batteries. Summary abstract, 12:588 (R;US) 
Phase Stability 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 
Photoelectron Spectroscopy 
Adsorbate-geometry determination by measurement and 
analysis of angle-resolved-photoemission extended-fine- 
structure data: Application to c-italic(2 x 2)S-italic/Ni(001), 
12:908 (J;US) 
Raman Spectroscopy 
AC impedance and Raman spectroscopy studies on the 
corrosion/passivation behavior of nickel in dilute sulfate 
solutions, 12:819 (BA;US) 


Properties 
Adsorbate-geometry determination by measurement and 
analysis of angle-resolved-photoemission extended-fine- 
structure data: Application to c-italic(2 x 2)S-italic/Ni(001), 
12:908 (J;US) 


Catalytic hydrotreatment studies with model compounds. 
Quarterly report, July 1-September 30, 1986, 12:11 (R;US) 


Superconductivity 
Upper critical field in anisotropic superconductors, 12:805 


Alpha-spectroscopic factors from (d,*Li) and (*He,’7Be) 
reactions on 1*C, Mg, “Ca and "*Ni, 12:2409 (R;XA) 
Helium 3 Reactions 
Alpha-spectroscopic factors from (d,*Li) and (*He,’Be) 
reactions on C, Mg, “Ca and "*Ni, 12:2409 (R;XA) 
Proton Reactions 
To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 


NICKEL 64 TARGET 
Carbon 12 Reactions 
Giant dipole resonances in excited nuclei, 12:2428 (R;US) 
NICKEL ALLOYS 


See also MARAGING STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 


Amorphous State 
Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 
Corrosion Resistance 
Effect of tempering on corrosion resistance of cast aluminium 
bronzes, 12:758 (R;NO) 
Neutron Fluence 
Neutronic irradiation effect in FeNi alloys, observed by 
magnetic measurements, 12:752 (RA;BR;In Portuguese) 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
Formation Heat 
Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 
Heat Flow 
Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 
Fields 
Temperature dependence of hyperfine magnetic fields in Fe-Ni, 
12:802 102 Ost US) 
Magnetic Moments 
Slater-Pauling curve: first principles calculations of the 
moments of Fe/sub 1-c/Ni/sub c/ and V/sub 1-c/Fe/sub c/, 
12:733 (R;US) 
Mechanical Properties 
Synthesis of techniques to study the influence of copper 
precipitation on the mechanical properties of a copper- 
bearing HSLA steel, 12:830 (BA;US) 
Neutron Diffraction 
Vibrational density of states in amorphous Ni/sub 1-//sub 
x/B/sub x/ alloys and c-NieB, 12:791 (J;US) 
Order-Disorder Transformations 
Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples a Ni and Zr, 12:799 
G;US) 
Radiation Effects 
Neutronic irradiation effect in FeNi alloys, observed by 
magnetic measurements, 12:752 (RA;BR;In Portuguese) 
Protective Coatings 
Advanced high temperature coating systems beyond current 
state-of-the-art systems. Final technical report, 1 January 
1980-31 December 1984, 12:721 (R;US) 
Surface Properties 
XPS and Auger studies of selected Zr/Ni intermetallic alloy 
catalysts, 12:735 (R;US) 
Vibrational States 
Vibrational density of states in amorphous Ni/sub 1-//sub 
x/B/sub x/ alloys and c-NieB, 12:791 (J;US) 
NICKEL BASE ALLOYS 
Catalytic Effects 
Catalytic hydrogenation activity of a ZrNis intermetallic alloy, 
12:734 (R;US) 
Intergranular Corrosion 
Environment sensitive cracking in light water reactor pressure 
boundary materials, 12:762 (R;NO) 
Order-Disorder Transformations 
Influence of order-disorder transformations on the swelling of 
85Ni-15Cr nichrome alloy, 12:740 (R;US) 
Oxidation 
Oxidation of the (100) surface of a Ni-Fe alloy, 12:836 (J;NL) 
Pitting Corrosion 
Localized electrochemical corrosion of nickel-based alloys. 
Final report, 12:737 (R;US) 
Stress Corrosion 
Environment sensitive cracking in light water reactor pressure 
boundary materials, 12:762 (R;NO) 








NICKEL BASE ALLOYS 
Stress Corrosion 


Stress corrosion cracking of age-hardenable nickel-base alloys 
in LWR-conditions, 12:761 (R;NO) 
Swelling 
Influence of order-disorder transformations on the swelling of 
85Ni-15Cr nichrome alloy, 12:740 (R;US) 
NICKEL BORIDES 
Neutron Diffraction 
Vibrational density of states in amorphous Ni/sub 1-//sub 
x/B/sub x/ alloys and c-NieB, 12:791 (J;US) 
Vibrational States 
Vibrational density of states in amorphous Ni/sub 1-//sub 
x/B/sub x/ alloys and c-NieB, 12:791 (J;US) 
NICKEL COMPLEXES 
Catalytic Effects 
Study of some transition metal complexes as process catalysts 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
ical Preparation 
Free-radical pathways to alkyl complexes of a nickel tetraaza 
macrocycle, 12:1007 (J;US) 
Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
Melting Points 
Study of some transition metal complexes as process catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
NICKEL FLUORIDES 
Solitons 
Soliton dynamics on an easy-plane ferromagnetic chain, 12:858 
(J;GB) 
NICKEL OXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 
Electrochemistry 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:667 (R;US) 
Electrochromism 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:667 (R;US) 
NICKEL STEELS 
Cracks 
GRI (Gas Research Institute) research program on the crack- 
arrest properties of 9% nickel cryogenic steels. Final report, 
June 1980-June 1986, 12:113 (R;US) 
Welded Joints 
GRI (Gas Research Institute) research program on the crack- 
arrest properties of 9% nickel cryogenic steels. Final report, 
June 1980-June 1986, 12:113 (R;US) 
NICKEL-CADMIUM BATTERIES 
Evaluation 
Nicad battery packages. Technical report, 12:581 (R;US) 
Packaging 
Nicad battery packages. Technical report, 12:581 (R;US) 
NIGERIA 
Rural Areas 
Uses of satellite imagery for the planning and management of 
rural development projects, 12:1709 (RA;US) 
NIOBIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Electric Conductivity 
Dc transport in metals, 12:2579 (J;US) 
Evaporation 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Melting 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
M 


onocrystals 
Mechanical behaviour of neutron irradiated Nb 
monocrystalline, 12:2534 (RA;BR;In Portuguese) 
Physical Radiation Effects 
Influence of vacuum anealling in mechanical properties of high 
pure polycrystalline niobium with and without neutronic 
irradiation, 12:749 (RA;BR;In Portuguese) 
Temperature Effects 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
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Tensile Properties 
Influence of vacuum anealling in mechanical properties of high 
pure polycrystalline niobium with and without neutronic 
irradiation, 12:749 (RA;BR;In Portuguese) 
NIOBIUM BASE ALLOYS 
Ductility 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Embrittlement 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Physical Radiation Effects 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Ss vity 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Transition Temperature 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
NIOBIUM NITRIDES 
Energy Gap 
Temperature dependence of superconducting energy gap width 
in niobium nitride films, 12:846 (RA;SU;In Russian) 
NIOSH 
Research Programs 
National Air Toxics Information Clearinghouse: ongoing 
research and regulatory development projects. Interim 
report, 12:1608 (R;US) 
NITRATES 
See also POTASSIUM NITRATES 
Biological Availability 
Environmental and vegetational variation across a snow 
accumulation area in montane tundra in central Alaska, 
12:2044 (J;DK) 
Ecological Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
Effect of land use on the nitrogen biogeochemical cycle in 
central Italy, 12:1731 (BA;US) 
Uptake 
Environmental and vegetational variation across a snow 
accumulation area in montane tundra in central Alaska, 
12:2044 (J;DK) 
NITRIC ACID 
Production 
Nitric acid production by plasma, 12:693 (RA;FI;In Finnish) 
NITRIC OXIDE 
NO. 
Chemical Reactions 
Kinetics of the reaction of nitric oxide with sulfite and bisulfite 
ions in aqueous solution, 12:985 (J;US) 
Control 
Nitric oxide reduction in kilns and heaters by fuel/air staging, 
12:1565 (R;US) 
Ecological Concentration 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 
Photoelectron Spectroscopy 
Observation of circular dichroism in photoelectron angular 
distributions, 12:2178 (J;US) 
Photoionization 
Observation of circular dichroism in photoelectron angular 
distributions, 12:2178 (J;US) 
NITRIDES 
See also BORON NITRIDES 
HAFNIUM NITRIDES 
NIOBIUM NITRIDES 


SILICON NITRIDES 
TITANIUM NITRIDES 





An evaluation of extrinsic gettering techniques, 12:927 
(BA;US) 
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NITRITES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Phase Studies 
Effect of transverse electric fields on the incommensurate 
phase of NaNOz, 12:872 (R;US) 
NITROGEN 
Activation Analysis 
Radioanalytical technique using (n,2n) reaction for the 
elemental analysis of samples, 12:939 (R;XA) 
Adsorption 
Diffusion of gases in coals and chars. Quarterly technical 
progress report No. 4, June 15-September 14, 1986, 12:31 
(R;US) 
Adsorption Isotherms 
Diffusion of gases in coals and chars. Quarterly technical 
progress report No. 4, June 15-September 14, 1986, 12:31 
(R;US) 
Bi 


jogeochemistry 
Effect of land use on the nitrogen biogeochemical cycle in 
central Italy, 12:1731 (BA;US) 
Bond Lengths 
Thermodynamic character of the vibron frequeacies and 
equation of state in dense, high-temperature, fluid Ne, 12:912 
G;US) 
Chemical Reaction Kinetics 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Ecological Concentration 
Effect of land use on the nitrogen biogeochemical cycle in 
central Italy, 12:1731 (BA;US) 


Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Energy-Level Transitions 
Studies of nitrogen self-broadening at high temperatures with 


inverse Raman spectroscopy, 12:2207 (J;US) 
Environmental Transport 
Denitrification in a shortgrass prairie: a modeling approach, 
12:1730 (BA;US) 
Equations of State 
Thermodynamic character of the vibron frequencies and 
equation of state in dense, high-temperature, fluid Ne, 12:912 
(J;US) 
Ton-Molecule Collisions 
State-to-state study of the electron transfer reactions 
Art (?P/sub 3/2,1/2/))+Na(X,v = 0)->Ar(?So) +N*2 
(X,v’), 12:2195 (J;US) 
Liquefaction 


Design and performance of a 90,800 kilogram per day nitrogen 


reliquefier for the Fermilab energy saver, 12:1312 (BA;US) 
Raman Spectra 
Studies of nitrogen self-broadening at high temperatures with 
inverse Raman spectroscopy, 12:2207 (J;US) 
Vibrational States 
Thermodynamic character of the vibron frequencies and 
equation of state in dense, high-temperature, fluid Ne, 12:912 
(J;US) 
NITROGEN 13 TARGET 
Proton Reactions 
ISOL/post-accelerator facility for nuclear astrophysics at 
TRIUMF, 12:2115 (R;CA) 
NITROGEN 14 REACTIONS 
Compound-Nucleus Reactions 
Deflection of nonequilibrium light particles by the nuclear 
mean field, 12:2456 (J;US) 
Conservation Laws 
Isospin nonconservation degree in the heavy ion reactions, 
12:2410 (RA;SU;In Russian) 
Isospin 
Isospin nonconservation degree in the heavy ion reactions, 
12:2410 (RA;SU;In Russian) 
NITROGEN 14 TARGET 
Photonuclear Reactions 
Precise test for the unitarized pion photoproduction impulse 
amplitude in exclusive nuclear reactions, 12:2418 (J;US) 


Silicon 28 Reactions 
Equilibration in orbiting reactions, 12:2417 (J;US) 
NITROGEN COMPOUNDS 
See also HYDRAZINE 
NITRATES 
NITRIDES 
NITRITES 
NITROGEN FLUORIDES 
NITROGEN OXIDES 
Chlorination 
Chlorination of the peptide nitrogen, 12:1857 (BA;US) 
Transfrontier Pollution 
Nitrogen budget for the U.K. and N.W. Europe, 12:1496 
(R;GB) 
NITROGEN DIOXIDE 
NO, 
Effects 
Role of nitrogen dioxide and ozone in cancer metastasis and in 
systemic adverse effects. Final report, November 1984-April 
1986, 12:2017 (R;US) 
Concentration 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 
Qualitative Chemical Analysis 
Measurements of combustion product emission factors of 
unvented kerosene heaters, 12:1631 (J;US) 
NITROGEN FIXATION 


Annual report and summaries of FY 1986 activities supported 
by the Division of Biological Energy Research, 12:298 
(R;US) 
Genetics 
Annual report and summaries of FY 1986 activities supported 
by the Division of Biological Energy Research, 12:298 
(R;US) 
NITROGEN FLUORIDES 
Energy Transfer 
Iodine monofluoride energy-transfer studies. Final report, 13 
June 1983-31 October 1984, 12:1081 (R;US) 
NITROGEN IONS 
Ton-Atom Collisions 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 
Ton-Molecule Collisions 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 
Production of multiply charged ions in energetic heavy ion 
plus molecular target collisions, 12:2162 (RA;JP) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 


NITROGEN DIOXIDE 
NITROUS OXIDE 


Method of removing oxides of sulfur and oxides of nitrogen 

from exhaust gases, 12:1630 (P;US) 
Air Pollution Control 

Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 

Method of removing oxides of sulfur and oxides of nitrogen 
from exhaust gases, 12:1630 (P;US) 

Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental 
studies and industrial, commercial, and residential 
applications, 12:39 (R;US) 

Chemical Reaction Kinetics 

Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 

Air corona discharge chemical kinetics, 12:1013 (BA;US) 








NITROGEN OXIDES 
Combustion 


Combustion 


Formation and transport of flue gas of the natural gas driven 
plants, 12:1500 (R;FI;In Finnish) 


Summary of US LIMB (limestone injection with multistage 
burner) technology, 12:1549 (R;US) 
Concentration 


Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 


Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Natural Gas 

Formation and transport of flue gas of the natural gas driven 

plants, 12:1500 (R;FI;In Finnish) 
Removal 

Direct sorbent injection for combined SOQ2/NO/sub x/ 
removal. Quarterly technical progress report, January-March 
1986, 12:37 (R;US) 

Direct sorbent injection for combined SO2./NO/sub x/ 
removal. Quarterly technical progress report, April-June 
1986, 12:38 (R;US) 

Mechanisms and reaction dynamics related to methane 
combustion: lean no-seeded flames. Final report, March 
1985-June 1986, 12:1045 (R;US) 

Method of removing oxides of sulfur and oxides of nitrogen 
from exhaust gases, 12:1630 (P;US) 

NITROMETHANE 
Decomposition 

Kinetics of fast reactions of excited species. Final report, 

12:1016 (R;US) 
NITROSAMINES 
Carcinogen Screening 

Japanese medaka liver tumor model: review of literature and 

new findings, 12:2040 (BA;US) 
NITROSO COMPOUNDS 


See also NITROSAMINES 
NITROSOUREAS 


Attempts to abbreviate time to endpoint in fish 
hepatocarcinogenesis assays, 12:2038 (BA;US) 
Tumor induction in several small fish species by classical 
carcinogens and related compounds, 12:2039 (BA;US) 
Mi 


utagenesis 

Site-directed mutagenesis of DNA-O°-methylguanine 
methyltransferase of E. coli, 12:2023 (J;US) 

NITROSOUREAS 


Toxicity of 2-chlorophenol, 2,4-dichlorophenol, and 2,4,6- 
trichlorophenol, 12:2037 (BA;US) 
NITROUS OXIDE 
N20. 
Environmental Transport 
Denitrification in a shortgrass prairie: a modeling approach, 
12:1730 (BA;US) 
Indoor Air Pollution 
Health-hazard evaluation report HETA 85-408-1666, Doctors 
Hiatt, Metcalfe, and Schaad, Denver, Colorado, 12:1537 
(R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NO. 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION 
Health-hazard evaluation report HETA 84-257-1650, Denver 
Water Department, Denver, Colorado, 12:1520 (R;US) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Nondestructive testing at Sandia National Laboratories, 
Albuquerque, 12:1129 (R;US) 
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Abstracts: review of progress in quantitative NDE, 12:1124 
(R;US) 
Review of progress in quantitative NDE. Abstracts, 12:1125 
(R;US) 
Reviews 
Review of progress in quantitative nondestructive evaluation. 
Volumes 4A & 4B - Proceedings of the Eleventh Annual 
Review, University of California, San Diego, July 8-13, 
1984, 12:1134 (B;US) 
Technology Assessment 
Review of progress in quantitative nondestructive evaluation. 
Volumes 4A & 4B - Proceedings of the Eleventh Annual 
Review, University of California, San Diego, July 8-13, 
1984, 12:1134 (B;US) 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NONLINEAR OPTICS 
Brillouin Effect 


New developments in optical phase conjugation, 12:2169 


A Monte Carlo method for scalar reaction diffusion equations, 
12:3253 (J;US) 
Perturbation Theory 
Perturbation and characterization of nonlinear processes. 
Progress report, December 1, 1985-November 30, 1986, 
12:2700 (R;US) 
NONLINEAR 
See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 


See GASEOUS WASTES 
SOLID WASTES 


NORTH AMERICA 


See also CANADA 
USA 


Ambient T. 
Urban warming, 12:1488 (J;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Experiment Planning 
Preliminary performance and ICF target experiments with 
Nova, 12:3109 (BA;US) 
Neodymium Lasers 
Coatings for high energy applications: The nova laser, 12:1105 
(BA;US) 
Performance 
Preliminary performance and ICF target experiments with 
Nova, 12:3109 (BA;US) 
Plasma Diagnostics 


Development of an x-ray framing camera, 12:2762 (J;US) 
Reviews 


Preliminary performance and ICF target experiments with 
Nova, 12:3109 (BA;US) 
NOVETTE FACILITY 
Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 
Produced Plasma 


Neutron activation measurements at the Novette Laser facility, 
12:2860 (BA;US) 


Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 

NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Reactor 





ion assurance strategy and experience for N Reactor 
plant systems, 12:571 (R;US) 





Reactor Safety 
Operation assurance strategy and experience for N Reactor 
plant systems, 12:571 (R;US) 
N*RESONANCES 
Study of Gamow-Teller resonances and of A-resonance 
excitation by (*He,t) reactions at intermediate energies, 
12:2415 (R;FR;In French) 


See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Collimators 
Materials science EXAFS line at the NSLS: Characterization 
and initial operations, 12:1300 (J;NL) 
Control 
Status of the National Synchrotron Light Source upgrade, 
12:1287 (J;NL) 
Mirrors 
Materials science EXAFS line at the NSLS: Characterization 
and initial operations, 12:1300 (J;NL) 
Monochromators 
Materials science EXAFS line at the NSLS: Characterization 
and initial operations, 12:1300 (J;NL) 


Noise characteristics of U. S. synchrotron radiation sources, 
12:1183 (J;US) 
P 


Noise characteristics of U. S. synchrotron radiation sources, 
12:1183 (J;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
1985 recent references (cumulation), 12:2396 (J;US) 
Nuclear data sheets for A = 49, 12:2425 (J;US) 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 


Documentation 
Proceedings of the specialist research meeting on nuclear 
science information, (5), 12:3284 (R;JP;In Japanese) 
E Codes 
Development of EDFSRS: evaluated data files storage and 
retrieval system, 12:3230 (R;JP) 
Group Constants 
Libraries of ABBN type group constants for actinides and 
some other materials, 12:1037 (RA;CS;In Czech) 
Information Needs 
Nuclear data requirements for fast neutron reactors, 12:461 
(RA;XA) 
Information Systems 
Main aspects of international numerical data file handling in 
the Nuclear Data Analysis Centre of the USSR Nuclear 
Power State Commettee, 12:3272 (RA;SU;In Russian) 
Nuclear Data system experience, 12:3271 (RA;SU;In Russian) 
NUCLEAR DETERRENCE 
Key issues for the strategic-offensive-force reduction portion of 
the nuclear and space talks in Geneva. Interim report, 
12:3197 (R;US) 
Government Policies 
Crisis relocation and nuclear deterrence. Student essay, 12:1424 


Interaction mean free path in the emulsion and interaction 

radius of the nucleus, 12:1341 (R;JP) 
Nuclear Radii 

Interaction mean free path in the emulsion and interaction 

radius of the nucleus, 12:1341 (R;JP) 
NUCLEAR ENERGY 

Infrastructural consequences of the use of various energy 
sources in the Netherlands. Basic information for future 
energy policy, 12:458 (R;NL;In Dutch) 

Relations 


Switching off nuclear power plants. Can it be done. The so- 
called ‘bill to ban atomic energy’, proposed by the 
parliamentary party of the Greens, and the relevant 


argumentation. Study accompanying the proposal, entitled: 
Optimisation of public electricity supply in terms of ecology, 
as Opposed to economy, 12:622 (R;DE;In German) 

Research Programs 

Annual report of the Brazilian Nuclear Energy Commission- 
1984, 12:3203 (R;BR;In Portuguese) 

NUCLEAR ENGINEERING 
Information Systems 

Data types and forms for numerical data systems for nuclear 

research and their evaluation, 12:3281 (RA;SU;In Russian) 
NUCLEAR EXPLOSION DETECTION 
Attenuation in the western Great Basin. Final report, 1 
October 1984-30 June 1985, 12:1450 (R;US) 
Research Programs 
Energy and Technology Review, August 1986, 12:1451 (R;US) 
Seismic Arrays 
LLNL Deep Seismic Sounding pilot experiment of June 1985: 
data and instrument evaluation, 12:1452 (R;US) 
Seismic Detection 
Yield estimation and mantle Q, 12:1422 (R;US) 
NUCLEAR EXPLOSIONS 

Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 

See also DOMINIC PROJECT 
GREENHOUSE PROJECT 
IVY PROJECT 
TRINITY EVENT 
UPSHOT PROJECT 
A Codes 

Computer simulation of irregular surface reflection of an 

underwater shock wave, 12:1448 (R;US) 
Atmospheric Explosions 

Striation model and spectral characteristics of optical-ir 
emission from HANE (high-altitude nuclear event). 
Memorandum report, 12:1423 (R;US) 

Blast Effects 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 8.0. General report 
of blast studies on aircraft, 12:1433 (R;US) 

Operation Hardtack. Project 3.5. Loading and response of 
submarine hulls from underwater bursts, 12:1435 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 35.5. Effects of a nuclear explosion on records and 
records storage equipment, 12:1436 (R;US) 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.2. Atomic weapon effects on B- 
50 type aircraft in flight, 12:1437 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 39.4b. Technical photography (high speed-blast 
biology), 12:1438 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 39.4C. Technical photography of physical 
phenomena. Preliminary report, 12:1439 (R;US) 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 8.1A. Effects of thermal and blast 
forces from nuclear detonations on basic aircraft structures 
and components. Report to the Test Director, 12:1441 
(R;US) 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.3. Blast effects on B-36 type 
aircraft in flight. Report to the test director, 12:1442 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 2.9. Blast injuries in 
foxholes, 12:1428 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6, blast 
measurements. Part 3. Pressure near ground level. Section 4. 
Blast asymmetry from aerial photographs. Section 5. Ball- 
crusher-gauge measurements of peak pressure, 12:1432 
(R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 35.2. Effects of a nuclear explosion on commercial 
communications equipment. Preliminary report, 12:1440 
(R;US) 





NUCLEAR EXPLOSIONS 
Delayed Gamma Radiation 


Delayed Gamma Radiation 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.2. Delayed 
gamma-ray measurements. Part 4. Measurements under 
collimated conditions, 12:1446 (R;US) 

Detonation Waves 

Computer simulation of irregular surface reflection of an 

underwater shock wave, 12:1448 (R;US) 
Electromagnetic Pulses 

Operation Dominic. Christmas and Fish Bowl Series. Project 
Officers report -- Project 7.1. Electromagnetic signal, 
underwater measurements, 12:1427 (R;US) 

Fallout 

Cloud chemistry of fallout formation. Final report, 12:1444 
(R;US) 

Operation Ranger. Decontamination of aircraft, 12:1445 (R;US) 

Fission Product Release 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.2. Delayed 
gamma-ray measurements. Part 4. Measurements under 
collimated conditions, 12:1446 (R;US) 

Gamma Spectra 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.2, delayed gamma- 
ray measurements. Part 1. Gamma-ray spectrum 
measurements (abridged), 12:1431 (R;US) 

Ground Motion 

Numerical studies of Afton 2A code development and 
applications. Volume 1. A numerical simulation of the 
DISCUS THROWER Event. Technical report, January 
1968-June 1970, 12:1420 (R;US) 

Neutron Flux 

Operation Dominic, Fish Bowl Series. Project Officers report - 
Project 2.1. External neutron-flux measurements, 12:1434 
(R;US) 

Nuclear Fireballs 

Operation Dominic. Fish Bowl Series. Project Officers report 
-- Project 6.13. Volume 1. RF measurements and optical 
measurements --summary, 12:1426 (R;US) 

Nuclear Reaction Yield 

Operation Redwing-Project 6.4. Airborne antennas and 
phototubes for determination of nuclear-weapon yield. 
Report for May-July 1956, 12:1430 (R;US) 

Yield estimation and mantle Q, 12:1422 (R;US) 

Photography 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 39.4b. Technical photography (high speed-blast 
biology), 12:1438 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 39.4C. Technical photography of physical 
phenomena. Preliminary report, 12:1439 (R;US) 

Radiation Injuries 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 2.9. Blast injuries in 
foxholes, 12:1428 (R;US) 

Radiation Monitoring 

Operation Upshot-Knothole. Project 6.9. Evaluation of Naval 
airborne radiac equipment. Report for March-June 1953, 
12:1443 (R;US) 

Shock Waves 

Operation Greenhouse. Scientific Director's report. Annex 1.6. 
Blast measurements. Part 2. Free-air peak-pressure 
measurements. Section 1. Nuclear explosions, 1951, 12:1425 
(R;US) 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6, blast 
measurements. Part 3. Pressure near ground level. Section 4. 
Blast asymmetry from aerial photographs. Section 5. Ball- 
crusher-gauge measurements of peak pressure, 12:1432 
(R;US) 

Simulation 

Construction activities and schedule evaluation for the 
simulation development program Project Goliath and 
Project Hercules HEST tests. Technical report, 29 
September 1967-30 May 1968, 12:1416 (R;US) 
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Cowboy Trails. Analysis of gauge records for peak velocity 
and wavespeed. Final report, 1 May 1983-10 May 1985, 
12:1418 (R;US) 

Surface Explosions 
Calculation of vertical airblast-induced ground motions from 
nuclear explosions in Frenchman Flat. Technical report, 
January 1972-April 1973, 12:1421 (R;US) 
Thermal Radiation 
Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 8.1A. Effects of thermal and blast 
forces from nuclear detonations on basic aircraft structures 
and components. Report to the Test Director, 12:1441 
(R;US) 

Ultraviolet Spectra 

Operation Ivy. Project 8.4. Report to the Scientific Director. 
High-resolution spectroscopy at Ivy compared with previous 
tests, 12:1429 (R;US) 

Underground Explosions 
Numerical studies of Afton 2A code development and 

applications. Volume 1. A numerical simulation of the 
DISCUS THROWER Event. Technical report, January 
1968-June 1970, 12:1420 (R;US) 

Visible Spectra 
Operation Ivy. Project 8.4. Report to the Scientific Director. 

High-resolution spectroscopy at Ivy compared with previous 
tests, 12:1429 (R;US) 
NUCLEAR FACILITIES 
See also FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

Radiation 

Report to Congress on abnormal occurrences, January-March 
1986. Volume 9, No. 1, 12:522 (R;US) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network. Progress 

report, April-June 1986. Volume 6, No. 2, 12:1750 (R;US) 

NUCLEAR FIREBALLS 

Optical Properties 

Operation Dominic. Fish Bowl Series. Project Officers report 
-- Project 6.13. Volume 1. RF measurements and optical 
measurements --summary, 12:1426 (R;US) 

NUCLEAR FRAGMENTS 

See also HYPERNUCLEI 
Charge Distribution 
Nuclear structure effects on multinucleon-transfer reaction 
cross sections, 12:2514 (R;SU;In Russian) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 

Burnup 
Longer life cores for SLOWPOKE-2? reactors, 12:488 (R;CA) 

Quantitative Chemical Analysis 
Determination of residual gases in nuclear materials by vacuum 

fusion, 12:943 (RA;BR;In Portuguese) 

Storage Facilities 
Fuel storage facilities at the Hanford Engineering 

Development Laboratory, 12:163 (R;US) 
NUCLEAR INDUSTRY 

Employment 

Manpower Assessment Brief Newsletter, No. 4, 12:621 (R;US) 





Indexes to Nuclear Regulatory Commission issuances, January- 
June 1986. Volume 23, Index 2, 12:624 (R;US) 
Legal Aspects 
Indexes to Nuclear Regulatory Commission issuances, January- 
June 1986. Volume 23, Index 2, 12:624 (R;US) 
Public Opinion 
New technology for the nuclear industry, 12:617 (RA;US) 
Socio-Economic Factors 
New technology for the nuclear industry, 12:617 (RA;US) 
NUCLEAR MAGNETIC RESONANCE 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, June 16-September 15, 1986, 
12:936 (R;US) 
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NUCLEAR MATTER 
Bag Model 
Properties of the cloudy bag in the nuclear matter, 12:2509 
(R;SU;In Russian) 
Compression 
Neutron-star masses as a constraint on the nuclear compression 
modulus, 12:2518 (J;US) 
Lagrangian Field Theory 
Soliton matter as a model of dense nuclear matter, 12:2521 
(J;US) 
N* 
Self-energy of the A-isobar in nuclear matter for the Paris and 
the Green-Niskanen-Sainio potentials, 12:2484 (R;XA) 
Quark Model 
Properties of the cloudy bag in the nuclear matter, 12:2509 
(R;SU;In Russian) 
Self-Energy 
Self-energy of the A-isobar in nuclear matter for the Paris and 
the Green-Niskanen-Sainio potentials, 12:2484 (R;XA) 
NUCLEAR MEDICINE 
Radiation Accidents 
Report to Congress on abnormal occurrences, January-March 
1986. Volume 9, No. 1, 12:522 (R;US) 
NUCLEAR MODELS 
See also COLLECTIVE MODEL 


QUASIPARTICLE-PHONON MODEL 
SHELL MODELS 


Phase Transformations 
Lee-Wick abnormal phase transition in a relativistic nuclear 
field model, 12:2527 (J;NL) 
SP Groups 
Nuclear symplectic models, 12:2495 (RA;SU;In Russian) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Programs 
Experimental nuclear physics. Progress report, August 1985- 
August 1986, 12:2390 (R;US) 
NUCLEAR POWER 


Through a cloudy crystal ball, 12:528 (RA;US) 
NUCLEAR POWER PLANTS 
Anchors 
Material and welding development of anchor plates to build 
nuclear power plant by blue arc process, 12:747 (RA;BR;In 
Portuguese) 
Artificial Intelligence 
Artificial intelligence executive summary, 12:455 (RA;US) 
Computerized Control Systems 
IMAGE information monitoring and applied graphics software 
environment. Volume 2. Software description, 12:483 (R;US) 


Nuclear powerplant functions: quality assurance, construction, 
12:452 (RA;US) 
Nuclear power perspectives, 12:619 (RA;US) 
Regulatory reform - case studies, 12:445 (RA;US) 
Containment Buildings 
Proceedings of the third workshop on containment integrity, 
12:526 (R;US) 
Decision Making 
Artificial intelligence executive summary, 12:455 (RA;US) 
Reliability and risk allocation in nuclear power plants: A 
decision-theoretic approach, 12:572 (J;US) 


Regulatory reform - case studies, 12:445 (RA;US) 
Design Basis Accidents 
CARNSORE: Hypothetical reactor accident study, 12:563 
(R;DK) 
Economics 
Nuclear powerplant design and issues of operation, 12:451 
(RA;US) 
Electrical Equipment 
Inspection, surveillance and monitoring of electrical equipment 
in nuclear power plants. Volume 2: pressure transmitters, 
12:477 (R;US) 


Electrical Faults 
and testing of an apparatus for electrically 
initiating fires through simulation of a faulty connection, 
12:558 (R;US) 
Engineered Safety Systems 
Electronic isolators used in safety systems of US nuclear 
power plants, 12:507 (R;US) 


Improving engineers’ performance with computers, 12:453 
(RA;US) 
Fiber Optics 
Fiber optic applications in nuclear power plants, 12:472 
(RA;US) 
Fires 
Large scale tests to evaluate enclosure fire environments, 
12:565 (R;US) 
Fuel Cycle 
Nuclear power and the nuclear fuel cycle. Status report 1985, 
12:457 (R;AU) 
Ice Condensers 


High pressure melt ejection and direct containment heating in 

ice condenser containments, 12:567 (R;US) 
Meltdown 

CARNSORE: Hypothetical reactor accident study, 12:563 

(R;DK) 
Licenses 

Guidelines and workbook for assessment of organization and 
administration of utilities seeking operating license for a 
nuclear power plant. Guidelines for utility organization and 
administration plan. Volume 1, Revision 1, 12:448 (R;US) 

Guidelines and workbook for of organization and 
administration of utilities i ing license for a 
nuclear power plant. Workbook for assessment of 
organization and management. Volume, 2, Revision 1, 12:449 
(R;US) 


Nuclear power plant functions: overview, maintenance, design 
practices, training, 12:450 (RA;US) 
Nuclear powerplant design and issues of operation, 12:451 
(RA;US) 
Nuclear power perspectives, 12:619 (RA;US) 
Primary Coolant Circuits 
Primary cooling check valve steam generator and loose parts 
events of November 1985, 12:570 (R;US) 
Quality Assurance 
Effect of technology on quality assurance, 12:454 (RA;US) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network. Pro; 
report, April-June 1986. Volume 6, No. 2, 12:1750 (R;US) 
Accidents 


Nuclear Safety: technical progress report, 
1986. Volume 27, No. 4, 12:569 (R;US) 
Report to Congress on abnormal occurrences, January-March 
1986. Volume 9, No. 1, 12:522 (R;US) 
Reactor Instrumentation 

Advanced nuclear power plant design with minimized use of 

cables, 12:456 (RA;US) 
Reactor Licensing 

Future of nuclear licensing, 12:444 (RA;US) 

Historical data summary of the systematic assessment of 
licensee performance, 12:447 (R;US) 

Nuclear power perspectives, 12:619 (RA;US) 

Reactor Materials 

Approach for estimating post-annual reirradiation 
embrittlement of reactor vessel steels, 12:474 (R;US) 

General approaches to accelerated aging simulations, 12:778 
(R;US) 

Reactor Operation 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Appendices. Volume 2, 12:553 
(R;US) 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Main report. Volume 1, 12:552 
(R;US) 

Future of nuclear licensing, 12:444 (RA;US) 

Look ahead in nuclear R & D, 12:499 (RA;US) 


October-December 








NUCLEAR POWER PLANTS 
Operation 


Nuclear power perspectives, 12:619 (RA;US) 
Reactor Safety 
Lessons learned from the development and application of an 
advanced engineering simulator, 12:573 (BA;US) 
Look ahead in nuclear R & D, 12:499 (RA;US) 
Nuclear Safety: technical progress report, October-December 
1986. Volume 27, No. 4, 12:569 (R;US) 
Reactor Shutdown 
Safety aspects of unplanned shutdowns and trips. A review of 
root causes and corrective measures for plant shutdowns, 
12:383 (R;XA) 
Reactor Simulators 
Lessons learned from the development and application of an 
advanced engineering simulator, 12:573 (BA;US) 
Reactor Vessels 
Approach for estimating post-annual reirradiation 
embrittlement of reactor vessel steels, 12:474 (R;US) 


Regulatory reform - case studies, 12:445 (RA;US) 
Reliability 
Reliability and risk allocation in nuclear power plants: A 
decision-theoretic approach, 12:572 (J;US) 
Remote t 
High-definition television evaluation for remote handling task 
performance, 12:1059 (R;US) 
Risk Assessment 
Analysis of the results of the Midland PRA, 12:501 (R;US) 
Insights from an overview of four PRAs, 12:502 (R;US) 
Reliability and risk allocation in nuclear power plants: A 
decision-theoretic approach, 12:572 (J;US) 
Steam Turbines 
Relationship between turbine rotor and disk metallurgical 
characteristics and stress corrosion cracking behavior. Final 
report, 12:475 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PROPERTIES 
Nuclear Data Collections 
1985 recent references (cumulation), 12:2396 (J;US) 
NUCLEAR REACTION KINETICS 
Boltzmann Equation 
Nuclear de-excitation processes following medium energy 
heavy ion collisions, 12:2516 (R;US) 
De-Excitation 
Nuclear de-excitation processes following medium energy 
heavy ion collisions, 12:2516 (R;US) 
NUCLEAR REACTION YIELD 
Yield estimation and mantle Q, 12:1422 (R;US) 
Measuring Instruments 
Operation Redwing-Project 6.4. Airborne antennas and 
phototubes for determination of nuclear-weapon yield. 
Report for May-July 1956, 12:1430 (R;US) 
NUCLEAR REACTIONS 
See also HEAVY ION FUSION REACTIONS 
LEPTON REACTIONS 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Data 
Software package, DOCTORS, for dialogical analysis of one 
dimensional pulse height spectrum by a graphic display, 
12:3229 (R;JP;In Japanese) 
Electrostatic Accelerators 
Some physical magnitudes of interest for nuclear reactions and 
their dependence on the projectile-target system. 
Characteristical curves for an electrostatic accelerator, 
12:2389 (R;AR;In Spanish) 
Nuclear Data Collections 
1985 recent references (cumulation), 12:2396 (J;US) 
Particle Production 
Some physical magnitudes of interest for nuclear reactions and 
their dependence on the projectile-target system. 
Characteristical curves for an electrostatic accelerator, 
12:2389 (R;AR;In Spanish) 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
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NUCLEAR STRUCTURE 
Research 
Research in theoretical nuclear physics. Progress report, 
12:2391 (R;US) 
NUCLEAR WASTE POLICY ACTS 
Radioactive Waste Disposal 
Accuracy of fees paid by the civilian power industry to the 
nuclear waste fund, 12:195 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Arms Control 
Key issues for the strategic-offensive-force reduction portion of 
the nuclear and space talks in Geneva. Interim report, 
12:3197 (R;US) 


Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.2. Atomic weapon effects on B- 
50 type aircraft in flight, 12:1437 (R;US) 
Environmental Impacts 
Program report for FY 1984 and 1985 Atmospheric and 
Geophysical Sciences Division of the Physics Department, 
12:1643 (R;US) 
NUCLEBRAS 
Pilot Plants 
Itataia project - Construction of a pilot plant, 12:150 
(RA;BR;In Portuguese) 
NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 


HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
ISOBARIC NUCLEI 

ODD-ODD NUCLEI 


Interacting Boson Model 
Nucleus as a nucleon pair condensate, 12:2487 (RA;SU;In 
Russian) 
Phase Diagrams 
Universal features of shape transitions in hot rotating nuclei, 
12:2455 (J;US) 
Rotational States 
Coherent rotational states, their creation and time evolution in 
molecular and nuclear systems, 12:2150 (R;XA) 
Hot rotating toroidal nuclei, 12:2519 (J;US) 
NUCLEIC ACIDS 
See also DNA 
OLIGONUCLEOTIDES 
Chemical Preparation 
Application of self-radiolysis and other factors, initiating 
nucleosid-5'-phosphates decomposition, for production of 
tritium labelled nucleonic acid components with high molar 
activity, 12:1019 (RA;XM;In Russian) 
NUCLEON ISOBARS 
See N*RESONANCES 
NUCLEON-NUCLEON INTERACTIONS 
Two and few-nucleon systems, 12:2404 (R;CA) 
Color Model 
Nucleon-nucleon interaction with quark exchanges and 
prediction to colour van der Waals potential, 12:2481 
(R;XA) 
Interactions 
Nucleon-nucleon interaction with quark exchanges and 
prediction to colour van der Waals potential, 12:2481 
(R;XA) 
Nucleon-nucleon scattering and different meson exchanges, 
12:2482 (R;XA) 
Isobar Model 
Isobar-width effects in the coupling of nucleon to isobar 
channels, 12:2289 (J;US) 
Resonance 
Six-quark resonance structures in nucleon-nucleon scattering, 
12:2288 (J;US) 


Nucleon-nucleon scattering and different meson exchanges, 
12:2482 (R;XA) 
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Total Cross Sections 
Hadronic total cross-sections: separation of pomeron and 
proper reggeon components, 12:2269 (R;SU) 
NUCLEON-NUCLEON POTENTIAL 
Boson-Exchange Models 
Pionic retardation effects in two-pion-exchange three-nucleon 
forces, 12:2524 (J;US) 
Three-Body Problem 
Pionic retardation effects in two-pion-exchange three-nucleon 
forces, 12:2524 (J;US) 
NUCLEONS 
See also NEUTRONS 
PROTONS 


Axial-Vector Currents 
Nucleon axial-vector form factor in perturbative QCD, 12:2382 
G;US) 
Color Model 
Chiral-invariant color dielectric model of the nucleon, 12:2383 
(J;US) 
Form Factors 
Nucleon axial-vector form factor in perturbative QCD, 12:2382 
(J;US) 
Particle Models 
Theoretical studies of phenomenological models of nuclear 
chromodynamic. Progress report, January 1-December 31, 
1986, 12:2262 (R;US) 
Functions 


Structure functions of pion and nucleon determined from high 
mass muon pair production, 12:2272 (R;SU) 
NUCLEOPROTEINS 


Purification of nucleoprotein particles by elution preparative 
gel electrophoresis, 12:1891 (R;US) 
NUCLEOSIDES 
Autoradiolysis 
Application of self-radiolysis and other factors, initiating 
nucleosid-5'-phosphates decomposition, for production of 
tritium labelled nucleonic acid components with high molar 
activity, 12:1019 (RA;XM;In Russian) 
Organic Phosphorus 
Application of self-radiolysis and other factors, initiating 
nucleosid-5'-phosphates decomposition, for production of 
tritium labelled nucleonic acid components with high molar 
activity, 12:1019 (RA;XM;In Russian) 
NUCLEOSOMES 


Purification of nucleoprotein particles by elution preparative 
gel electrophoresis, 12:1891 (R;US) 


Purification of nucleoprotein particles by elution preparative 
gel electrophoresis, 12:1891 (R;US) 
NUCLEOTIDE DEHYDROGENASES 
Code number 1.6 
Fractionation 


Importance of phytoalexin tolerance and detoxification for 
pathogenicity. Progress report, April 1, 1984-January 1, 
1985, 12:1882 (R;US) 

Structure-Activity 

Importance of phytoalexin tolerance and detoxification for 
pathogenicity. Progress report, June 1983-June 1985, 12:1881 
(R;US) 


Spatial Distribution 
Effects of erosional processes on nutrient cycling in semiarid 
landscapes, 12:1741 (BA;US) 
Uptake 
Influence of nutrition on vegetation response to carbon 
dioxide. I. Interactions of nitrogen and phosphorus supply on 
soybean growth and nutritional parameters, 12:2011 (R;US) 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCUPATIONAL SAFETY 

Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 

Health hazard evaluation report HETA 83-198-1646, US Army 
Corps of Engineers supply depot, Kansas City, Missouri, 
12:1515 (R;US) 

Health hazard evaluation report HETA 84-102-1653, Ladish 
Company, Cadahy, Wisconsin, 12:1517 (R;US) 

Health hazard evaluation report HETA 85-060-1670, City of 
Norwood, Norwood, Ohio (Toner powder exposure), 
12:1531 (R;US) 

Health hazard evaluation report HETA 81-385-1659, Texaco 
Chemical Company, Port Neches, Texas, 12:1955 (R;US) 

Health hazard evaluation report HETA 85-021-1654, 
Portsmouth Naval Shipyard, Portsmouth, New Hampshire, 
12:1532 (R;US) 

Health hazard evaluation report HETA 85-434-1655, Ruan 
Transport Corporation, Des Moines, Iowa (Improper 
lighting, workspace design, and excessive cigarette smoking), 
12:1533 (R;US) 

Health hazard evaluation report HETA 85-048, 04901658, 
Lausen Engine Division, New Holstein, Wisconsin, 12:1534 
(R;US) 

Health hazard evaluation report HETA 85-345-1665, County 
of Alameda, Oakland, California (Data Processing 
Department), 12:1536 (R;US) 

Health hazard evaluation report HETA 85-538-1667, General 
Telephone Company, Sherman, Texas, 12:1538 (R;US) 

Health hazard evaluation report HETA 84-483-1669, National 
Aluminum Rolling Division, Salisbury, North Carolina, 
12:1539 (R;US) 

Health hazard evaluation report HETA 84-416-1673, United 
Hydraulics, Hampton, Iowa (Honing department), 12:1540 
(R;US) 

Health hazard evaluation report HETA 83-465-1674, Staco, 
Inc, Poultney, Vermont, 12:1541 (R;US) 

Health hazard evaluation report HETA 83-222-1631, Metz 
Metallurgical, South Plainfield, New Jersey, 12:1543 (R;US) 

Health hazard evaluation report HETA 84-163-1657, 
Siouxpreme Egg Products, Sioux Center, Iowa, 12:1559 
(R;US) 

Health hazard evaluation report HETA 86-157-1678, Stag 
Dental Clinic, Boulder, Colorado (Nitrous oxide exposure), 
12:1560 (R;US) 

Health hazard evaluation report HETA 81-025-1668, Operative 
Plasterers and Cement Masons International Association, 
Washington, DC, 12:1561 (R;US) 

Health hazard evaluation report HETA 85-137-1648, 
Hirschfield Press, Denver, Colorado, 12:1562 (R;US) 

Health hazard evaluation report HETA 84-319-1649, Pioneer 
Ministries, Wheaton, Illinois, 12:1564 (R;US) 

Health hazard evaluation report HETA 85-334-1676, Olin 
Corporation, Marion, Illinois, 12:1586 (R;US) 

Health hazard evaluation report HETA 83-369-1672, 
Lockheed-Georgia Company, Marietta, Georgia, 12:1587 
(R;US) 

Health hazard evaluation report HETA 85-380-1651, 
Champion Dairypak, Morristown, New Jersey, 12:1588 
(R;US) 

Health-hazard evaluation report HETA 84-257-1650, Denver 
Water Department, Denver, Colorado, 12:1520 (R;US) 

Health-hazard evaluation report HETA 83-270-1656, 
Laminating Corporation of America, Eatontown, New 
Jersey, 12:1521 (R;US) 

Health hazard evaluation report HETA 84-167-1662, Simmons, 
USA, Kansas City, Kansas, 12:1522 (R;US) 

Health-hazard evaluation report HETA 85-029-1675, J. R. 
Simplot Company, Helm, California, 12:1523 (R;US) 

Health-hazard evaluation report HETA 86-005-1679, Dutch 
Girl Cleaners, Springdale, Ohio, 12:1524 (R;US) 
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Health-hazard evaluation report HETA 80-13, 81-147-1644, 
Schlegel Tennessee, Inc., Maryville, Tennessee, 12:1525 
(R;US) 

Health-hazard evaluation report HETA 84-476-1647, Kimball 
International Upholstered Products, Inc., Jasper, Indiana, 
12:2047 (R;US) 

Health-hazard evaluation report HETA 83-380-1671, roofing 
sites, Dayton, Ohio, 12:1527 (R;US) 

Health-hazard evaluation report HETA 84-233-1663, FMC 
Corporation, Pocatello, Idaho, 12:1535 (R;US) 

Health-hazard evaluation report HETA 85-408-1666, Doctors 
Hiatt, Metcalfe, and Schaad, Denver, Colorado, 12:1537 
(R;US) 

Health-hazard evaluation report HETA 85-323-1677, Cuyahoga 
Community College, Cleveland, Ohio, 12:1545 (R;US) 

Health-hazard evaluation report HETA 85-491-1660, Cobe 
Laboratories, Inc., Denver, Colorado, 12:2048 (R;US) 

Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 

Health-hazard evaluation report HETA 85-085-1615, Wyoming 
High School, Wyoming, Ohio, 12:1580 (R;US) 

Health hazard evaluation report HETA 85-170-1643, CF and I 
Steel, Pueblo, Colorado, 12:1593 (R;US) 

Health-hazard evaluation report HETA 83-325-1564, Ladish 
Company, Cudahy, Wisconsin, 12:1609 (R;US) 

Health hazard evaluation report HETA-85-251-1620, TRW 
Electronics, Incorporated, Colorado Springs, Colorado, 
12:1610 (R;US) 

Hydrazine safety report. Technical report, 1 March-1 July 
1972, 12:1490 (R;US) 

In-depth survey report of St. Joe Minerals Corporation, 
Viburnbum, Missouri, 12:1581 (R;US) 

In-depth survey report of Amax Lead Company of Missouri, 
Buick, Missouri, 12:1960 (R;US) 

In-depth survey report: control technology for the Ceramic 
Industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1595 (R;US) 

In-depth survey report: control technology for the ceramic 
industry at American Olean Tile Company, Lewisport, 
Kentucky, 12:1596 (R;US) 

In-depth survey report of Cominco American, Incorporated, 
Bixby, Missouri, 12:1603 (R;US) 

Industrial hygiene sampling survey report of Hoover 
Universal, Inc. Greenfield, Ohio, 12:1526 (R;US) 

Industrial hygiene comprehensive survey report of Cartex 
Corporation, Morrisville, Pennsylvania, 12:1528 (R;US) 

Industrial-hygiene survey report of Phillips Chemical 
Company, Philtex Plant, Borger, Texas, 12:1546 (R;US) 

Industrial-hygiene characterization of fluidized-bed-combustion 
processes. Final report, 12:1157 (R;US) 

Industrial hygiene walk-through survey report of E. I. du Pont 
de Nemours and Company Sabine River Works, Orange, 
Texas, 12:1569 (R;US) 

Industrial-hygiene walk-through survey report of Uniroyal, 
Inc., Painesville Plant, Painesville, Ohio, 12:1959 (R;US) 

Industrial hygiene walk-through survey report of the B. F. 
Goodrich Company, Louisville Facility, Louisville, 
Kentucky, 12:1577 (R;US) 

Industrial hygiene walk-through survey report of Colorado 
Chemical Specialties, Golden, Colorado, 12:1578 (R;US) 

Industrial hygiene walk-through survey report of Calhio 
Chemicals, Inc., subsidiary of Stauffer Chemical Company, 
Perry, Ohio, 12:1592 (R;US) 

Industrial-hygiene walk-through survey report of Synpol, Inc., 
Subsidiary of Uniroyal, Inc., Port Neches, Texas, 12:1594 
(R;US) 

Industrial hygiene walk-through survey report of the 
Goodyear Tire and Rubber Company, Houston Chemical 
Plant, Houston, Texas, 12:1598 (R;US) 

Industrial-hygiene walk-through survey report of E.I. du Pont 
de Nemours and Company, Incorporated, Beaumont Works 
facility, Beaumont, Texas, 12:1604 (R;US) 

Industrial-hygiene walk-through survey report of Firestone 
Synthetic Rubber and Latex Company, Lake Charles, 
Louisiana, 12:1605 (R;US) 

Industrial-hygiene walk-through survey report of Denka 
Chemical Corporation, Houston, Texas, 12:1606 (R;US) 
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Industry-wide studies report of walk-through survey at 
Johnson and Johnson (Ethicon), Somerville, New Jersey, 
12:1530 (R;US) 

Industry-wide studies report: a walk-through survey of 
McCormick and Co., Inc., Baltimore, Maryland (Ethylene 
oxides in sterilization), 12:1542 (R;US) 

Industry-wide study report of an in-depth survey at Shell Oil 
Company Deer Park Manufacturing Complex, Deer Park, 
Texas, 12:1547 (R;US) 

Industry-wide studies report of walk-through survey of 
Johnson and Johnson Products, Sherman, Texas, 12:1956 
(R;US) 

Industry-wide studies report of an industrial hygiene of 
Kettering Medical Center, Kettering, Ohio, 12:1570 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Amoco Chemical Company, Alvin, Texas, 
12:1573 (R;US) 

Industry-wide studies report of an industrial hygiene survey at 
the Good Samaritan Hospital, Cincinnati, Ohio, 12:1574 
(R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey of the Texaco Chemical Company, Port Neches, 
Texas, 12:1589 (R;US) 

Industry-wide hygiene walk-through survey report of Kendall 
Company, Augusta Facility, Augusta, Georgia, 12:1597 
(R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Corning Glassworks, 
Harrodsburg, Kentucky, 12:1550 (R;US) 

Preliminary technology assessment of Louisville Fire Brick 
Company, Grahn, Kentucky, 12:1957 (R;US) 

Preliminary control technology assessment of Stark Ceramics, 
Inc., Canton, Ohio, 12:1958 (R;US) 

Preliminary survey report: control technology for filling of 
containers at Corn Products Company, Summit, Illinois, 
12:1576 (R;US) 

Preliminary survey report: control technology for the ceramic 
industry at Acme Brick Company, Malvern, Arkansas, 
12:1582 (R;US) 

Preliminary survey report: control technology for the ceramics 
industry at American Standard Corporation, Wauregan, 
Connecticut, 12:1583 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Union Underwear 
Company, Campbellsville, Kentucky, 12:1584 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at North American Philips 
Lighting Corporation, Danville, Kentucky, 12:1585 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Harshaw Filtrol Partnership, 
Louisville, Kentucky, 12:1601 (R;US) 

Preliminary survey report: control technology for the ceramics 
industry at Ohio Brass Company, Barberton, Ohio, 12:1961 
(R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at City of Hamilton Municipal 
Electric Plant, Hamilton, Ohio, 12:1602 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Hobart Corporation, Mt. 
Sterling, Kentucky, 12:1607 (R;US) 

Preliminary survey report: control technology for brake lining 
at Northwest Local School District, Cincinnati, Ohio, 
12:1788 (R;US) 

Respiratory effects of portland cement dust, 12:1611 (R;US) 

Semen study of papaya workers exposed to ethylene 
dibromide, 12:1529 (R;US) 

USAF toxicology research on petroleum and shale-derived 
aviation gas turbine fuels, 12:95 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at Can-Clay Corporation, Cannelton, 
Indiana, 12:1572 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1600 (R;US) 
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Ionizing Radiations 

Epidemiological studies of some populations exposed to 

ionizing radiation, 12:1962 (R;CA) 

Manuals 

Health and safety manual. [Revision], 12:2053 (R;US) 
Radiation Doses 

Introduction to radiation protection principles, 12:2050 (R;CA) 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRA 


Oconee, South Carolina, USA 
Reactor Monitoring Systems 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
OCONEE-2 REACTOR 
Oconee, South Carolina, USA 
Reactor Monitoring Systems 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
OCONEE-3 REACTOR 
Oconee, South Carolina, USA 
Reactor Monitoring Systems 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
ODD-ODD NUCLEI 
Odd protons, odd neutrons. 
See also ACTINIUM 228 
BISMUTH 210 
BISMUTH 214 
BROMINE 82 
CESIUM 134 
CHLORINE 34 
COBALT 58 
COBALT 60 
COPPER 64 
DEUTERIUM 
FLUORINE 18 
MANGANESE 56 
RHENIUM 188 
SILVER 123 
THALLIUM 208 


Supersymmetry 
Extension of U(6/2) supersymmetry for odd-odd nuclei in the 
U(5) limit, 12:2475 (R;HU) 
U-5 Groups 
Extension of U(6/2) supersymmetry for odd-odd nuclei in the 
U(5) limit, 12:2475 (R;HU) 
OECD 
Fuel Consumption 
International decline in household oil use, 12:93 (J;US) 
OFFICE BUILDINGS 
Daylighting 

Evaluation of integrated lighting system performance in a large 
daylighted office building, 12:668 (R;US) 

Field evaluation of daylighting system performance, 12:662 
(R;US) 

Field measurements of light shelf performance in a major 
Office installation, 12:666 (R;US) 

Hazardous Materials 

Health hazard evaluation report HETA 85-434-1655, Ruan 
Transport Corporation, Des Moines, Iowa (Improper 
lighting, workspace design, and excessive cigarette smoking), 
12:1533 (R;US) 

Health hazard evaluation report HETA 85-345-1665, County 
of Alameda, Oakland, California (Data Processing 
Department), 12:1536 (R;US) 

Indoor Air Pollution 

Effects of office building heating and ventilation system 

parameters on respirable particles, 12:1557 (R;US) 
Lighting Systems 

Evaluation of integrated lighting system performance in a large 
daylighted office building, 12:668 (R;US) 

Instrumentation for evaluating integrated lighting system 
performance in a large daylighted office building, 12:661 
(R;US) 


Ventilation 
Effects of office building heating and ventilation system 


parameters on respirable particles, 12:1557 (R;US) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
In-Situ Combustion 
Laboratory studies of forward combustion in the Tar Sand 
Triangle resource, 12:115 (R;US) 
Oil Yields 
Laboratory studies of forward combustion in the Tar Sand 
Triangle resource, 12:115 (R;US) 
OIL SHALE INDUSTRY 
Demonstration Programs 
Status of oil-shale and coal-liquefaction projects in the United 
States, 12:24 (R;US) 
Research Programs 
Status of oil-shale and coal-liquefaction projects in the United 
States, 12:24 (R;US) 
OIL SHALE PROCESSING PLANTS 
Waste Water 
Quantitation of carbon in oil shale process wastewaters: 
coulometry coupled with ultraviolet-peroxydisulfate and 
high-temperature oxidation, 12:124 (J;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
See also BLACK SHALES 
Biological Markers 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 
Calorific Value 
Characterization of interim reference shales, 12:122 (R;US) 
Chemical Composition 
Characterization of interim reference shales, 12:122 (R;US) 
Isothermal decomposition of New Albany shale from 
Kentucky, 12:116 (R;US) 
Explosive Fracturing 
Results from some oil shale fragmentation experiments 
conducted at the Anvil Points Mine, Colorado, 12:114 
(BA;US) 
Fragmentation 
Results from some oil shale fragmentation experiments 
conducted at the Anvil Points Mine, Colorado, 12:114 
(BA;US) 


Characterization of interim reference shales, 12:122 (R;US) 
Modified In-Situ Processes 
Results from some oil shale fragmentation experiments 
conducted at the Anvil Points Mine, Colorado, 12:114 
(BA;US) 
NMR Spectra 
Characterization of interim reference shales, 12:122 (R;US) 
Oil Yields 
Isothermal decomposition of New Albany shale from 
Kentucky, 12:116 (R;US) 


Isothermal decomposition of New Albany shale from 
Kentucky, 12:116 (R;US) 
Oil shale quarterly report, April-June 1986, 12:121 (R;US) 
Research Programs 
Oil shale quarterly report, April-June 1986, 12:121 (R;US) 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 
Retorting 
Effect of baffles on solid residence time distribution in fluidized 
beds, 12:118 (RA;US) 
Oil shale retorting in fluidized beds. Final report, 12:117 
(R;US) 
Oil shale quarterly report, January-March 1986, 12:120 (R;US) 
Waste Water 
Environmental Research Program. FY 1985 annual report, 
12:1498 (R;US) 





OIL WELLS 
Gas Injection 


OIL WELLS 
Gas Injection 
Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recomended MER. Final technical report, 12:78 (R;US) 
Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recommended MER (addendum). Final technical report, 
12:77 (R;US) 
Hydraulic Fracturing 
Seismic monitoring of hydraulic fracturing: Techniques fur 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 
Steam Injection 
"200" Sand Steamflood Demonstration Project. Eighth annual 
report, June 1983-June 1984, 12:73 (R;US) 
“200” Sand Steamflood Demonstration Project. Ninth annual 
report, June 1984-June 1985, 12:74 (R;US) 
Tectonics 
Seismic monitoring of hydraulic fracturing: Techniques for 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 
Waterflooding 
[Northwest Stevens A4, A5, and A6 reservoirs. General 
reservoir study - evaluation and MER determination], 12:76 
(R;US) 
Analytical approach to the hot water drive, 12:84 (J;DD) 
Characterization of Texas II with the dimer of Texas II. 
Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
Northwest Stevens A4, A5, and A6 reservoirs, Elk Hills Field, 
Kern County, California. General reservoir study: evaluation 
and MER determination. Final technical report, 12:75 
(R;US) 
OILS 


See also COAL TAR OILS 
WASTE OILS 


Microemulsions 
Neighborhood of the three-phase regime in microemulsions, 
12:978 (J;US) 
OKLAHOMA 
Petroleum Deposits 
Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 
Sedimentary Basins 
Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
Structure-Activity Relationships 
Quantum biology and quantum pharmacology: proceedings, 
12:1884 (R;US) 
OMEGA FACILITY 
Experiment Planning 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
Operation 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
Plasma Diagnostics 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
ON-LINE MEASUREMENT SYSTEMS 
Gamma Spectrometers 
Spectrometer with semiconductor detectors on-line with the 
HP-2116B computer, 12:1347 (R;SU;In Russian) 
Magnetoinduction Sensors 
High-precise beam current meter for charged particle pulse 
accelerators, 12:1255 (RA;SU;In Russian) 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
OPEN PLASMA DEVICES 


See also LINEAR PINCH DEVICES 
MAGNETIC MIRRORS 
PLASMA FOCUS DEVICES 
Q DEVICES 
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Beam Injection Heating 
Powerful microsecond electron beams for plasma heating in 
solenoids, 12:2987 (RA;SU;In Russian) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL EQUIPMENT 
Design 


Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 
12:3022 (J;US) 


Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 
12:3022 (J;US) 


Superlattice optical device, 12:895 (P;US) 
OPTICAL FIBERS 
Refraction 
Study of the photorefractive effect in LiNbO3:Ti waveguides 
by using pulsed illumination at 810 nm, 12:1371 (R;US) 


OPTICAL MICROSCOPES 
Nuclear Emulsions 
Stereoscopic tical Fourier microscope for nuclear 


emulsion, 12:1356 (R;SU;In Russian) 
OPTICAL MODELS 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 
OPTICAL PROPERTIES 
Temperature Dependence 
Cloud optical thickness feedbacks on climate: evidence from 
satellite remote sensing. Final report, 12:1628 (R;US) 
OPTICAL PUMPING 
Stark Effect 
Radio-frequency Stark tuning of optically pumped far-infrared 
lasers, 12:1082 (R;US) 
OPTICAL SPECTROMETERS 
Design 


Optical emission line monitor with background observation and 
cancellation, 12:1403 (P;US) 
Operation 
Optical emission line monitor with background observation and 
cancellation, 12:1403 (P;US) 


Thomson spectrometer resolution analysis, 12:1413 (BA;US) 
OPTICAL SYSTEMS 
Design 
Design and component specification for high average power 
laser optical systems, 12:1104 (BA;US) 


Design and component specification for high average power 
laser optical systems, 12:1104 (BA;US) 
OPTICS 
See also NONLINEAR OPTICS 
Artificial In 


telligence 
An “intelligent” optical design program, 12:3263 (BA;US) 
Codes 


An “intelligent” optical design program, 12:3263 (BA;US) 
ORDER-DISORDER TRANSFORMATIONS 
Nucleation 
Review: The nucleation of disorder, 12:2583 (J;US) 
ORE PROCESSING 
Energy Conservation 
Mathematical modeling of two-stage classification. Final 
report, 12:690 (R;US) 
Materials 


In-depth survey report of St. Joe Minerals Corporation, 
Viburnbum, Missouri, 12:1581 (R;US) 
Pilot Plants 
Itataia project - Construction of a pilot plant, 12:150 
(RA;BR;In Portuguese) 
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ORES 
See also LEAD ORES 
URANIUM ORES 
Remote Sensing 
Determination of potential ore deposit areas by means of 
characterization of key areas whose mineralization is known, 
12:1755 (RA;US) 
ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also HUMIC ACIDS 
Lyophilization 
Synthesis of 4-p-n- butylphenylcarbamoyl ethyl iminodiacetic 
acid. Preparation of lyophilized kit to be used as sup(99m)Tc 
complex agent in nuclear medicine, 12:1029 (RA;BR;In 
Portuguese) 
ORGANIC BROMINE COMPOUNDS 
See also BROMAMINES 


Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
Radiolysis 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
Stereochemistry 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORAMINES 
CHLORINATED AROMATIC HYDROCARBONS 
Chemical Preparation 
Carbon-hydrogen bond activation through a binuclear C-H 
bond complex, 12:1002 (J;US) 
Chemical Properties 
Carbon-hydrogen bond activation through a binuclear C-H 
bond complex, 12:1002 (J;US) 
Reactions 


Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
Crystal Structure 
Carbon-hydrogen bond activation through a binuclear C-H 
bond complex, 12:1002 (J;US) 
Molecular Structure 
Carbon-hydrogen bond activation through a binuclear C-H 
bond complex, 12:1002 (J;US) 
Radiolysis 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
S 


Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
CARBOHYDRATES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 
Electric Conductivity 
Measurement of the energy gap in an organic superconductor: 
Evidence for extremely strong coupling, 12:922 (J;US) 
Energy Gap 
Measurement of the energy gap in an organic superconductor: 
Evidence for extremely strong coupling, 12:922 (J;US) 
Environmental 
Controls of soil-solution chemistry in lodgepole pine forest 
| ecosystems, Wyoming, 12:1733 (BA;US) 
Organic chemistry of the soil solution during snowmelt 
leaching in Pinus contorta forest ecosystems, Wyoming, 
12:1734 (BA;US) 





ORGANIC MATTER 


Health Hazards 
Effects of ventilation rates and product loading on organic 
emission rates from particleboard, 12:1558 (R;US) 


Tonization potentials and electron affinities in aqueous solution, 
12:979 (J;US) 
Indoor Air Pollution 
Effects of ventilation rates and product loading on organic 
rates from particleboard, 12:1558 (R;US) 
Leaching 
Organic chemistry of the soil solution during snowmelt 
leaching in Pinus contorta forest ecosystems, Wyoming, 
12:1734 (BA;US) 


Properties 
Unified theory of segregated-stack organic charge-transfer 
solids: Magnetic properties, 12:2576 (J;US) 
Phase Transformations 
Unified theory of segregated-stack organic charge-transfer 
solids: Magnetic properties, 12:2576 (J;US) 


Recovery of principal organic hazardous constituents and 
products of incomplete combustion from a Volatile Organic 
Sampling Train. Final report, 12:1513 (R;US) 


Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 
Solidification 
Model transport directional solidification apparatus, 12:878 
(R;US) 


Formation of acidic trace organic by-products from 
chlorination of humic acids, 12:1806 (BA;US) 
Volatile Matter 
i control of rotogravure airflows. Final report, 
March-July 1985, 12:1616 (R;US) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
Chemical Reactions 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 


Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
Stereochemistry 
Stereochemical consequences of bromine-for-halogen 
substitutions in the gas phase, 12:1041 (J;US) 
ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 


Reactions of chlorine in drinking water, with humic acids and 
in vivo, 12:1819 (BA;US) 
Carcinogen Screening 
Carcinogenic activity of haloacetonitrile and haloacetone 
derivatives in the mouse skin and lung, 12:1822 (BA;US) 
Precursor 
Novel precursor of trihalomethanes, 12:1808 (BA;US) 


Factors affecting incorporation of bromide into brominated 
into brominated trihalomethanes during chlorination, 12:1809 
(BA;US) 

Novel precursor of trihalomethanes, 12:1808 (BA;US) 

Water Chemistry 
Contribution of proteins to the formation of trihalomethanes on 
chlorination of natural waters, 12:1803 (BA;US) 
ORGANIC MATTER 
Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 
See also PEAT 

Chemical Reaction Kinetics 

Reaction dynamics in water chlorination, 12:1849 (BA;US) 


Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 





ORGANIC MATTER 
Spatial Distribution 


Spatial Distribution 
Effects of erosional processes on nutrient cycling in semiarid 
landscapes, 12:1741 (BA;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also IMIDES 


NITROSO COMPOUNDS 
PORPHYRINS 


Chemical Bonds 
Hydrogen-bonding properties of a room-temperature 
phosphorescence cellulose substrate (Benzo[a]phenazine; 1,4- 
diazatriphenylene; and michlers ketone), 12:996 (J;US) 
Indoor Air Pollution 
Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 
Infrared Spectra 
Separation and characterization of coal derived components, 1 
July-30 September 1986 (Aliphatic, aromatic, pyrrolic and 
hydroxyl nitrogen-compound fractions), 12:28 (R;US) 
Isomerization 
Theoretical analysis of the overtone-induced isomerization of 
methyl isocyanide, 12:994 (J;US) 


Hydrogen-bonding properties of a room-temperature 
phosphorescence cellulose substrate (Benzo[a]phenazine; 1,4- 
diazatriphenylene; and michlers ketone), 12:996 (J;US) 

Photochemical Reactions 

Theoretical analysis of the overtone-induced isomerization of 

methyl isocyanide, 12:994 (J;US) 
ORGANIC OXYGEN COMPOUNDS 

Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 

See also EPOXIDES 
ETHERS 
FURANS 
QUINONES 
RHODAMINES 

Synthesis 

Production and properties of organic, oxygen compounds as 

fuel extenders. Final report, 12:718 (R;DE;In German) 
ORGANIC POLYMERS 

See also BAKELITE 
PLASTIC FOAMS 
POLYETHYLENE GLYCOLS 
RESINS 
THERMOPLAST:CS 

Compression Strength 
Assessment of hybrid electric propulsion systems for motor 
vehicles. Final report, 12:875 (R;US) 
Electron Transfer 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 


Assessment of hybrid electric propulsion systems for motor 
vehicles. Final report, 12:875 (R;US) 
Special Waste Form Lysimeters-Arid Program. Summary, 
12:883 (R;US) 
Performance 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
Performance T: 
EPICOR-II resin waste form testing, 12:881 (R;US) 
Photochemical Reactions 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
Uses 
Polyacrylamide/graphite and polyacrylamide/titanium dioxide 
gel electrodes, 12:1011 (J;US) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONIC ACID ESTERS 
THIOLS 


THIONAPHTHENES 
TTF 
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Electronic Structure 
Efficient evaluation of configuration interaction analytic 
energy second derivatives: Application to hydrogen 
thioperoxide, HSOH, 12:2194 (J;US) 
Infrared Spectra 
Efficient evaluation of configuration interaction analytic 
energy second derivatives: Application to hydrogen 
thioperoxide, HSOH, 12:2194 (J;US) 
Specific Heat 
Bulk superconducting specific-heat anomaly in B- 
difbis(ethylenedithio) tetrathiafulvalene] diiodoaurate [B- 
(ETpAula], 12:889 (J;US) 
Vibrational States 
Efficient evaluation of configuration interaction analytic 
energy second derivatives: Application to hydrogen 
thioperoxide, HSOH, 12:2194 (J;US) 
ORGANIZATION ECONOMIC CO-OPERATION AND DE 
See OECD 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Catalytic Effects 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes. Progress report, 12:1017 (R;US) 
Chemical Preparation 
Free-radical pathways to alkyl complexes of a nickel tetraaza 
macrocycle, 12:1007 (J;US) 
Redox Reactions 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes. Progress report, 12:1017 (R;US) 
ORGDP 
Safety 
Energy systems evaluation of potential for incidents having 
health or safety impact, 12:255 (R;US) 
ORNL 
Environment 
Environmental surveillance data report for the second quarter 
of 1986, 12:1751 (R;US) 
ORTHOGONAL PINCH DEVICES (LINEAR) 
See LINEAR THETA PINCH DEVICES 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
See also HARMONIC OSCILLATORS 
Moments Method 
Quartic oscillator problem by the method of moments using 
parameter-free basis functions, 12:2607 (R;XA) 
OSHA 
See US OSHA 
OSLO CYCLOTRON 
Research Programs 
Nuclear physics group annual report. January 1-December 31, 
1985 (University of Oslo, Institute of Physics), 12:2173 
(R;NO) 
OSMIUM 187 
Strength Functions 
Calculation of neutron s-wave strength functions of odd Yb, 
Hf, W and Os isotopes (sup(175,177)Yb, sup(179,181)Hf, 
sup(181,183,185)W), 12:2449 (R;SU;In Russian) 
OSMIUM COMPLEXES 
Excited States 
Effect of the glass-to-fluid transition on excited-state decay. 
Application of the energy gap law, 12:999 (J;US) 
OXETANE 
See ETHERS 
OXIDATION ’ 
See also COMBUSTION 
Chemical Reaction Kinetics 
Chemistry of oxo-chlorine compounds relevant to chlorine 
dioxide generation, 12:1856 (BA;US) 
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OXINE 
Labelling 
Preparation of ‘""In-oxine at the Pretoria Cyclotron, 12:264 
(RA;ZA) 


OXONIUM IONS 
Electron-Ion Collisions 
Electron-impact dissociation of HsO*, 12:2201 (J;US) 
OXOPROPANE 
See ACETONE 
OXYCHLORIDES 
Emission 
Physical diagnostics for low and high pressure gas discharge 
lamps. Final report, 12:1137 (R;US) 
Gas Discharge Tubes 
Physical diagnostics for low and high pressure gas discharge 
lamps. Final report, 12:1137 (R;US) 
OXYGEN 
Ammonia synthesis over iron single-crystal catalysts: the 
effects of alumina and potassium, 12:281 (J;US) 
Chemical Reaction Kinetics 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 


Active sites in char gasification. Quarterly technical progress 
report, 1 April-30 June 1986, 12:13 (R;US) 


Concentration 
Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 
Partial Pressure 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 
Phase Stability 
Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 
OXYGEN 16 REACTIONS 
Compound-Nucleus Reactions 
Light particle emission in /sup 16/O-induced reactions on /sup 
12/C, /sup 27/Al, and /sup 197/Au at E-italic/A-italic = 25 
MeV, 12:2419 (J;US) 
Elastic Scattering 
Crystal blocking in heavy ion reactions, 12:2427 (R;US) 
Ternary Fission 
Ternary fission with He emission in 1*O0(144 Mev) + ***Th 
and '*C(108 Mev) + 7°7Au reactions, 12:2460 (R;SU;In 
Russian) 
OXYGEN 16 TARGET 
Alpha Reactions 
On neutron yield for the O,F(a,n) reactions, 12:2407 (RA;XA) 
OXYGEN 17 TARGET 
Alpha Reactions 
On neutron yield for the O,F(a,n) reactions, 12:2407 (RA;XA) 
OXYGEN 18 TARGET 
Alpha Reactions 
On neutron yield for the O,F(a,n) reactions, 12:2407 (RA;XA) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Ton-Atom Collisions 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 
Ton-Molecule Collisions 
Evidence for correlated double-electron capture in slow 
collisions of multicharged ions with He and He, 12:2143 
(R;US) 


OXYGEN METERS 
Sodium 
Results of the development of electrochemical cells for the 

measurement of oxygen activity in liquid sodium, 12:1010 
(R;DD;In Russian) 

10) 

See FORMALDEHYDE 
OYSTERS 


Depression of larval growth and metamorphosis of oysters 
exposed to chlorinated sewage, 12:1837 (BA;US) 

Effect of selected chlorine-produced oxidants on oysters 
larvae, 12:1838 (BA;US) 

Interactions of chlorine-produced oxidants, salinity, and a 
protistan parasite in affecting lethal and sublethal 
physiological effects in the eastern or American oyster, 
12:1834 (BA;US) 

OZONE 
Biological Effects 

Ozone inhibits prostacyclin synthesis in pulmonary 
endothelium, 12:2019 (R;US) 

Persistence of peak flow decrement in children following 
ozone exposures exceeding the National Ambient Air 
Quality Standard, 12:1622 (R;US) 

Pulmonary function adaptation to ozone in subjects with 
chronic bronchitis, 12:2016 (R;US) 

Role of nitrogen dioxide and ozone in cancer metastasis and in 
systemic adverse effects. Final report, November 1984-April 
1986, 12:2017 (R;US) 

Chemical Reaction Kinetics 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Concentration 


Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 


Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Environmental Impacts 
National Crop Loss Assessment Network (NCLAN) 1984 
annual report, 12:1624 (R;US) 


Ozone inhibits prostacyclin synthesis in pulmonary 
endothelium, 12:2019 (R;US) 
Mutagen Screening 
Mutagenic and carcinogenic properties of drinking water, 
12:1820 (BA;US) 
Removal 
Ozone disinfection and color removal in waste water. Final 
report, 12:1802 (R;US) 
Toxicity 
Ozonation as a stage in upgrading secondary wastewater 
effluents for reuse, 12:1848 (BA;US) 


PACIFIC OCEAN 
See also PUGET SOUND 
Carbon Cycle 
Carbonate chemistry of the North Pacific Ocean, 12:1774 
(R;US) 
Radioactivity 
Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed di site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 
Water Chemistry 
Carbonate chemistry of the North Pacific Ocean, 12:1774 
(R;US) 








PACKAGING 
Performance 


PACKAGING 
Performance 
Waste package performance assessment code with automated 
sensitivity-calculation capability, 12:210 (R;US) 
PADUCAH PLANT 
Safety 
Energy systems evaluation of potential for incidents having 
health or safety impact, 12:255 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Coal Tar Oils 
Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 
Hazardous Materials 
Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 
Organic Nitrogen Compounds 
Fatal accident circumstances and epidemiology (FACE) 
report: construction worker dies as a result of spraying 
coating material in confined space in California, 12:1591 
(R;US) 
PALLADIUM 
Catalytic Effects 
Catalytic and surface science studies of clean and modified 
rhodium, molybdenum and palladium crystal surfaces: 
hydrogenation of carbon monoxide and the 
cyclotrimerization of acetylene to form benzene, 12:972 
(R;US) 
Crystal Structure 
Morphology and structural phase transitions of Pd monolayers 
on Ta(110), 12:795 (J;US) 
Electric Conductivity 
Dc transport in metals, 12:2579 (J;US) 
Electronic Structure 
High-resolution inverse-photoemission study of the Pd(111) 
surface, 12:807 (J;US) 
Neutron Transport 
Neutrons and heterophase state of magnetics, 12:2544 (R;SU;In 
Russian) 
Photoelectron Spectroscopy 
High-resolution inverse-photoemission study of the Pd(111) 
surface, 12:807 (J;US) 
Sorptive Properties 
Vibrational analysis of water adsorbed on Pd(100): sensitivity 
of the isotope shifts of bending modes to the bonding site. 
Technical report, 12:969 (R;US) 
PALLADIUM ALLOYS 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
Superconductivity 
Field-induced reentrant superconductivity in the Heusler alloy 
system Pd2Y/sub 1-//sub x-italic/Dy/sub x-italic/Sn, 12:812 
G;US) 
PAPER INDUSTRY 
Air Pollution Abatement 
Microprocessor control of rotogravure airflows. Final report, 
March-July 1985, 12:1616 (R;US) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC REFLECTORS 
Performance 
Solar thermal engine systems using two stage concentrators, 
12:315 (J;GB) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 
Brief review of adaptive null steering techniques. 
Memorandum report, 12:3206 (R;US) 
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Advanced teleprocessing systems. Semi-annual technical 
report, 1 October 1984-30 September 1985, 12:3210 (R;US) 
Framework for formulation and analysis of parallel- 
computation structures. Final report, 1 February 1984-31 
January 1985, 12:3208 (R;US) 
Architecture 


Fault tolerance in parallel architectures. Final report, June 
1982-December 1985, 12:3212 (R;US) 

Framework for formulation and analysis of parallel- 
computation structures. Final report, 1 February 1984-31 
January 1985, 12:3208 (R;US) 

General-purpose reconfigurable architecture, 12:3215 (R;US) 

High-Performance Parallel Computing. Final report, 1 
February 1984-31 January 1985, 12:3207 (R;US) 

Reconfigurable cellular architecture, 12:3213 (R;US) 

TRAC (Texas Reconfigurable Array Computer): an 
environment for parallel computing. Final report, 1 February 
1984-31 January 1985, 12:3209 (R;US) 

Memory Devices 
Value-cell encoding strategies. Technical report, 12:3214 
(R;US) 
Numerical Analysis 
Advances and trends in parallel algorithms, 12:3252 (R;US) 
Languages 


SISAL: streams and iteration in a single assignment language. 
Language reference manual, Version 1.2. Revision 1, 12:3238 
(R;US) 

Reviews 
Toward a science of parallel computation, 12:3236 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARASITES 


See also TRYPANOSOMA 
VIRUSES 


Principles of cryopreservation of protozoan parasites, 12:1938 
(RA;XA) 


Infectivity 
Interactions of chlorine-produced oxidants, salinity, and a 
protistan parasite in affecting lethal and sublethal 
physiological effects in the eastern or American oyster, 
12:1834 (BA;US) 
Radionuclide Kinetics 
Radioisotope kinetics: Radiolabelled tracer studies in 
parasitology, 12:1940 (RA;XA) 
PARASITIC DISEASES 
See also MALARIA 
SCHISTOSOMIASIS 
Radioisotope kinetics: Radiolabelled tracer studies in 
parasitology, 12:1940 (RA;XA) 
Diagnostic Techniques 
Nuclear and related techniques in parasitology. A laboratory 
manual, 12:1984 (R;XA) 


Use of ionizing radiation in the study of in vivo immune 
responses, 12:1951 (RA;XA) 
PARTICLE BEAM FUSION ACCELERATOR 
Control Systems 
PBFA-II facility safety computer design document, 12:3015 
(R;US) 
Dynamic Loads 
Problems of structural dynamics and strength in the 
ANGARA facility on electro-hydraulic shock, 12:2990 
(RA;SU;In Russian) 
Safety Systems 
PBFA-II facility safety computer design document, 12:3015 
(R;US) 
Ton Sources 
Liquid lithium ion source: Nonlinear behavior of liquid surface 
in electric field, 12:3020 (J;US) 
Lithium ion source development for light-ion fusion, 12:3161 
(BA;US) 
Reviews 
Progress in inertial confinement fusion with light ion beams at 
Sandia National Laboratories, 12:3016 (R;US) 
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NIVA ion accelerator, 12:2989 (RA;SU;In Russian) 
PARTICLE BEAMS 
Diagnostic Techniques 
Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 
CLE BOOSTERS 


First stages of a multistage accelerator. 
RF system for acceleration in the IHEP ring injector, 12:1257 
(RA;SU;In Russian) 
Beam Injection 
Stabilization of the injection plateau level in the BU-70 
booster, 12:1251 (RA;SU;In Russian) 
PARTICLE IDENTIFICATION 
Plastic Scintillation Detectors 
Charged particles identification with a CsI(T1) scintillator, 
12:1362 (R;FR) 
PARTICLE PROPERTIES 
Use only for data compilations or papers of a similar broad 
nature; otherwise use the specific terms listed below. 
See also SPIN 
Information Systems 
Systematization of particle physics experimental data in IHEP, 
12:3277 (RA;SU;In Russian) 
PARTICLE SIZE CLASSIFIERS 
Computerized Simulation 
Mathematical modeling of two-stage classification. Final 
report, 12:690 (R;US) 


Mathematical modeling of two-stage classification. Final 
report, 12:690 (R;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 
See also DROPLETS 


NEUTRAL PARTICLES 
PARTICULATES 


Fluid Flow 

Nonequilibrium atomistic simulations: methods and results, 

12:3250 (R;US) 
PARTICULATES 

Prior to September 1981, this concept was indexed to 

PARTICLES and AEROSOLS. 
Air Pollution 

Air-quality criteria for particulate matter and sulfur oxides 
(1982) (second addendum): assessment of newly available 
health effects information. Review draft, 12:1518 (R;US) 

Air Pollution Abatement 

Behavior and control of pollutants from diesel engines 
particulate matters of diesel emissions, 12:712 (RUS) 

Identification, assessment, and control of fugitive 
emissions. Final report, April 1983-April 1086, 12:1617 
(R;US) 

Procedures manual for the recommended ARB (Air Resources 
Board) particle-size distribution method (cascade impactors), 
12:1510 TRUS) 

Procedures manual for the recommended ARB (Air Resources 
Board) sized chemical sample method (cascade cyclones), 


12:1511 (R;US) 
Procedures manual for the recommended ARB (Air Resources 
Board) size-specific stationary source method 


(Emission Gas Recycle), 12:1512 (R;US) 
Recommended methodology for the determination of particle- 
size distributions in ducted sources. Project final 
Report for November 1984-May 1986, 12:1509 (R;US) 
Atmospheric Circulation 
Multivariate assessment of meteorological influences on 
inhalable particle source impacts, 12:1502 (R;US) 
Concentration 


Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 


PBX DEVICES 


Health Hazards 
Effects of ambient sulfur oxides and suspended particles on 
respiratory health of preadolescent children, 12:2018 (R;US) 
Indoor Air Pollution 
Effects of office building and ventilation s 
parameters on respirable particles, 12:1557 (R;US) 
Walk-through survey report: control technology for the 
ceramic industry at Can-Clay Corporation, Cannelton, 
Indiana, 12:1572 (R;US) 
Light Scattering 
ing matrix for randomly oriented particles, 12:2687 
(J;US) 


Scattering matrix for randomly oriented particles, 12:2687 
G;US) 
Size 


Procedures manual for the recommended ARB (Air Resources 
Board) particle-size distribution method (cascade impactors), 
12:1510 (R;US) 

Procedures manual for the recommended ARB (Air Resources 
Board) sized chemical sample method (cascade cyclones), 
12:1511 (R;US) 

Procedures manual for the recommended ARB (Air Resources 

Board) size-specific stationary source particulate method 
(Emission Gas Recycle), 12:1512 (R;US) 

Qc (quality control) for stationary source particle-size 
measurements. Report for May 1984-September 1985, 
12:1623 (R;US) 

Recommended methodology for the determination of particle- 
size distributions in ducted sources. Project final 
Report for November 1984-May 1986, 12:1509 (R;US) 

Polycyclic Aromatic Hydrocarbons 

Tandem mass spectrometry (MS/MS) and fourier transform 
mass spectrometry (FTMS) for analysis of substituted 
polycyclic aromatic compounds. Annual report, 12:713 
(R;US) 

Qualitative Chemical Analysis 

Measurements of combustion product emission factors of 

unvented kerosene heaters, 12:1631 (J;US) 
Removal 

Proceedings of the sixth annual contractors meeting on 
contaminant control in coal-derived gas streams, 12:10 
(R;US) 

PARTON MODEL 

Parton d ics in hadronic processes. Final technical report, 
12:2261 (R;US) 

PASSIVE SOLAR COOLING SYSTEMS 
Research Programs 

UK solar heating and cooling programme, 1986. IEA SHAC 

workshop on national programmes, 12:317 (R;GB) 
PASSIVE SOLAR HEATING SYSTEMS 
Research Programs 

UK solar heating and cooling programme, 1986. IEA SHAC 

workshop on national programmes, 12:317 (R;GB) 
Thermosyphon Effect 

Review of experience with solar thermosyphon air panels in 
the USA. Addendum to a solar passive system for existing 
houses (for Energy Technology Support Unit), 12:319 
(R;GB) 

Thermo-syphon air panels - a passive solar heating facility for 
existing houses (for Energy Technology Support Unit), 
12:318 (R;GB) 

PBF REACTOR 
Fuel Pins 

Characteristics of severely damaged fuel from PBF tests and 

the TMI-2 accident, 12:510 (R;US) 
Nuclear Fuels 

Characteristics of severely damaged fuel from PBF tests and 

the TMI-2 accident, 12:510 (R;US) 
PBFA 





See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant plasma is "beam-shaped” with a 
goal of 10 percent beta. MHD properties will be studied. 








Magnetohydrodynamics 


Magnetohydrodynamics 
Dynamic modeling of transport and positional control of 
tokamaks, 12:2764 (J;US) 
Modifications 
Princeton Beta Experiment, 12:2797 (BA;US) 
Plasma Confinement 
Princeton Beta Experiment, 12:2797 (BA;US) 
Plasma Diagnostics 
Soft x-ray imaging system for measurement of noncircular 
tokamak plasmas, 12:2746 (R;US) 
Plasma Instability 
Tangential neutral-beam—driven instabilities in the Princeton 
beta experiment, 12:2780 (J;US) 
ions 
Measurement of emitted power in the divertor region in PBX, 
12:2747 (R;US) 
Vacuum Systems 
Coil design for an upgrade of PBX, 12:3066 (BA;US) 
X-Ray Spectra 
Soft x-ray imaging system for measurement of noncircular 
tokamak plasmas, 12:2746 (R;US) 


See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Plasma Disruption 
Disruption characteristics in PDX with limiter and divertor 
discharges, 12:2748 (R;US) 
PEACH BOTTOM-1 REACTOR 
York County, Pennsylvania, USA 
Containment Systems 
Analysis of containment venting for the Peach Bottom Atomic 
Power Station, 12:508 (R;US) 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 
Containment Systems 
Analysis of containment venting for the Peach Bottom Atomic 
Power Station, 12:508 (R;US) 
PEACH BOTTOM-3 REACTOR 
York County, Pennsylvania, USA 
Containment Systems 
Analysis of containment venting for the Peach Bottom Atomic 
Power Station, 12:508 (R;US) 
In-Service Inspection 
Improved ultrasonic inspection techniques for creviced safe 
ends. Final report, 12:387 (R;US) 
PEAK LOAD 
Forecasting 
Updated load forecast of energy and peak demand on the 
Delmarva Peninsula, 12:627 (R;US) 
PEAK POWER 
See PEAK LOAD 
PEAT 
Ash Content 
State of Michigan peat resource estimation. Volume 1. Final 
report, 12:46 (R;US) 
Calorific Value 
State of Michigan peat resource estimation. Volume 1. Final 
report, 12:46 (R;US) 
Carbonization 
Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 
Gasification 
Gasification of solid fuels in the energy management of 
industry, 12:698 (R;FI;In Finnish) 
Resource Assessment 
State of Michigan peat resource estimation. Volume 1. Final 
report, 12:46 (R;US) 
State of Michigan peat resource estimation. Volume 2. Site 
descriptions. Final report, 12:47 (R;US) 
Water Removal 
Development and testing of a novel mechanical device for 
dewatering peat. Topical report, September 22, 1983-March 
23, 1984, 12:55 (R;US) 
Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
January 1-March 31, 1985, 12:57 (R;US) 
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Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
October 1-December 31, 1984, 12:56 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, July 1- 
September 30, 1985, 12:58 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Final report, September 22, 1983-December 
31, 1985, 12:59 (R;US) 

Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 

PEATLANDS | 
See WETLANDS 
PELLET INJECTION 
Pneumatic pellet injectors for TFTR and JET, 12:2948 (R;US) 
Simple pipe gun for hydrogen pellet injection, 12:3026 (J;US) 
Railgun Accelerators 
High-velocity hydrogen pellet injector consisting of a gas gun 
and a plasma-arc-driven railgun, 12:3157 (BA;US) 
Reviews 
Pellet fueling development at ORNL, 12:2947 (R;US) 
PELLETS 
See also FUEL PELLETS 
Mechanical Properties 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 

12:41 (R;US) 
X-Ray Diffraction 

Stabilization of coal cleaning wastes. Fossil Energy Program. 
Technical progress report, 1 January 1986-31 March 1986, 

12:41 (R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING DISCHARGES 
Electron Density 

Microwave scattering and electrostatic turbulence experiments 

on a classical Penning discharge, 12:2855 (BA;US) 
Operation 

Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

Microwave scattering and electrostatic turbulence experiments 
on a Classical Penning discharge, 12:2855 (BA;US) 

Plasma Density 

Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

Plasma Diagnostics 

Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 

Plasma Instability 
Investigation of rf emissions from two beams interacting with 
an electric-field-dominated plasma. Final report, 15 March 
1981-14 March 1986, 12:2227 (R;US) 
Plasma Waves 
Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 
Radiowave Radiation 
Investigation of rf emissions from two beams interacting with 
an electric-field-dominated plasma. Final report, 15 March 
1981-14 March 1986, 12:2227 (R;US) 
PENROSE TWISTOR THEORY 
See TWISTOR THEORY 
PENTANE 
Decomposition 
Kinetics of fast reactions of excited species. Final report, 
12:1016 (R;US) 
Radiolysis 
Kinetics of fast reactions of excited species. Final report, 
12:1016 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
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PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDE HYDROLASES 
Code number 3.4. 
Enzyme Activity 
Proteolytic hydrolysis of humic acid by pronase, 12:1740 
— 


Biosynthesis of poly(y-glutamylcysteinyl)glycines (Datura 
innoxia), 12:1896 (J;US) 
Structure-Activity 
Quantum biology and quantum pharmacology: proceedings, 
12:1884 (R;US) 
PERLITE 
Thermal Conductivity 
Thermal resistance of perlite-based evacuated insulations for 
i rs, 12:672 (R;US) 
PERMEABILITY 
Boundary-Value Problems 
Pressure history matching method for determination of relative 
permeabilities, 12:1131 (R;US) 
Measuring Instruments 
Design and operation of the three-phase relative permeability 
apparatus (x-ray/microwave system), 12:79 (R;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
See also ASTRONAUTS 


MILITARY PERSONNEL 
REACTOR OPERATORS 


Occupational Safety 
Hazard communication standard requirements: a primer for 
trainers, 12:2054 (R;US) 
Radiation Protection 
Induced radioactivity of thick copper target under 
bombardment with 3.65 GeV protons, 12:2431 (R;SU;In 
Russian) 
Radioactive liquid wastes lines removal project at Los Alamos 
(1981-1986), 12:257 (R;US) 


Hazard communication standard requirements: a primer for 
trainers, 12:2054 (R;US) 
PERU 
Deforestation 
Uses of remote sensing for monitoring and control of 
deforestation in the high jungle of Peru, 12:1701 (RA;US) 
Land Reclamation 
Uses of remote sensing for monitoring and control of 
deforestation in the high jungle of Peru, 12:1701 (RA;US) 
PESTICIDES 


See also FUMIGANTS 
FUNGICIDES 
HERBICIDES 


Synthesis of labelled pesticides, 12:1032 (RA;XM;In Russian) 
Waste Disposal 
Superfund Record of Decision (EPA Region 3): Leetown 
Pesticide Site, Jefferson County, West Virginia, March 1986. 
Final report, 12:601 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
Cost 
Replacement Cost Integration Program (reserve replacement 
version). User's guide, 12:92 (R;US) 
Economic Analysis 
Replacement Cost Integration Program (reserve replacement 
version). User's guide, 12:92 (R;US) 


Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 
Interactive chemistry of coal-petroleum processing. Progress 
{ report, March 16-June 15, 1986, 12:17 (R;US) 
Production 


“200” Sand Steamflood Demonstration Project. Eighth annual 
report, June 1983-June 1984, 12:73 (R;US) 


PHAGES 
Environmental Effects 


“200” Sand Steamflood Demonstration Project. Ninth annual 
report, June 1984-June 1985, 12:74 (R;US) 

[Northwest Stevens A4, A5, and A6 reservoirs. General 
reservoir study - evaluation and MER determination], 12:76 
(R;US) 

Northwest Stevens A4, A5, and A6 reservoirs, Elk Hills Field, 
Kern County, California. General reservoir study: evaluation 
and MER determination. Final technical report, 12:75 
(R;US) 

Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recomended MER. Final technical report, 12:78 (R;US) 

Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recommended MER (addendum). Final technical report, 
12:77 (R;US) 

US Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 
1985 annual report, 12:98 (R;US) 

Recovery 

Transport of bacteria in porous media and its significance in 

microbial enhanced oil recovery, 12:72 (RA;US) 
Reserves 

Replacement Cost Integration Program (reserve replacement 
version). User’s guide, 12:92 (R;US) 

US Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 
1985 annual report, 12:98 (R;US) 

Supply and Demand 

Petroleum Marketing Monthly, July 1986, 12:91 (R;US) 

Tennessee energy statistical quarterly, 4/1985, 12:630 (R;US) 

Tennessee energy statistical quarterly, 3/1985, 12:629 (R;US) 

Underground Storage 

Leached salt cavern design using a fracture criterion for rock 

salt, 12:97 (BA;US) 
Viscosity 

“200” Sand Steamflood Demonstration Project. Eighth annual 
report, June 1983-June 1984, 12:73 (R;US) 

“200” Sand Steamflood Demonstration Project. Ninth annual 
report, June 1984-June 1985, 12:74 (R;US) 

PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

Gas Chromatography 

Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 

Offshore Drilling 

Beaufort Sea monitoring program: analysis of trace metals and 
hydrocarbons from Outer Continental Shelf (OCS) activities 
- year 1 results. Annual report (Final), 12:67 (R;US) 








Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 

PETROLEUM PRODUCTS 


See also DIESEL FUELS 
GASOLINE 
KEROSENE 


Aviation Fuels 
USAF toxicology research on petroleum and shale-derived 
aviation gas turbine fuels, 12:95 (R;US) 
Storage Facilities 
Fatal accident circumstances and epidemiology (FACE) 
report: confined-space incident kills two workers - company 
employee and rescuing fireman, 12:89 (R;US) 
PETROLEUM REFINERIES 
Chemical Effluents 
Formation of genotoxic compounds by chlorination of residues 
from oil refinery effluents, 12:90 (BA;US) 
Environmental Effects 
Groundwater contamination from refinery operations. Final 
report, 12:96 (R;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHAGES 
See BACTERIOPHAGES 








PHANTOMS 
Energy Absorption 


PHANTOMS 


Absorption 
Comparison of whole-body specific absorption rate for human 
phantoms with and without skeletal features. Final report, 1 
January-31 December 1985, 12:2554 (R;US) 
Neutron Therapy 
Physical in-phantom characteristics of the Pretoria neutron 
therapy beam, 12:2558 (RA;ZA) 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Heat Storage 
Phase change thermal energy storage methods for combat 
vehicles. Final report on Phase 1, 12:578 (R;US) 
PHASE SPACE 
Quantum Field Theory 
On representations of a phase space in quantum field theory, 
12:2342 (RA;SU;In Russian) 
PHASE TRANSFORMATIONS 


See also ORDER-DISORDER TRANSFORMATIONS 
SOLIDIFICATION 


Correlation Functions 
Comment on the n = o limit of the Fuller-Lenard model, 
12:2585 (J;US) 
Projection Operators 
Comment on the n = o limit of the Fuller-Lenard model, 
12:2585 (J;US) 
PHASEOLUS 
Biological Radiation Effects 
Influence of ®Co gamma radiation on Zabrotes subfasciatus 
(Coleoptera, Curculionidae) and beans Phaseolus vulgaris, 
12:1987 (RA;BR;In Portuguese) 
PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENANTHRENE 
Vapor Pressure 
Thermochemical and thermophysical properties of organic 
compounds found in fossil substances, 12:993 (R;US) 
PHENIX REACTOR 
Marcoule, Gard, France 
Fuel Pins 
Calculation and experiment comparison for sample and fuel pin 
irradiation experiments in PHENIX, 12:436 (RA;US) 
PHENOL 
Uptake 
Bioaccumulation of fossil fuel components during single- 
compound and complex-mixture exposures of Daphnia 
magna, 12:2022 (J;US) 
PHENOLS 
See also CRESOLS 


NAPHTHOLS 
PHENOL 


Removal 
Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 
Toxicity 
Response of chemostat-grown enteric bacteria to chlorine 
dioxide, 12:2042 (BA;US) 
PHENYL ETHER 
Specific Heat 
Thermochemical and thermophysical properties of organic 
compounds found in fossil substances, 12:993 (R;US) 
PHENYLACRYLIC ACID-BETA 
See CINNAMIC ACID 


See ANILINE 
PHORBOL ESTERS 
Effects 
Membrane lipid dynamics in human promyelocytic leukemia 
cells sensitive and resistant to 12-O-tetradecanoylphorbol-13- 
acetate induction of differentiation, 12:1899 (J;US) 
PHOSPHATE ROCKS 
Mine Draining 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
Mining 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
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Uranium Isotopes 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
PHOSPHATES 
For salts only; see also PHOSPHORIC ACID ESTERS. 
See also AMMONIUM PHOSPHATES 
Biological A’ 

Environmental and vegetational variation across a snow 
accumulation area in montane tundra in central Alaska, 
12:2044 (J;DK) 

Uptake 

Environmental and vegetational variation across a snow 
accumulation area in montane tundra in central Alaska, 
12:2044 (J;DK) 

PHOSPHODIESTERASES 

Code number 3.1.4. 


Enzyme regulation and GTP binding protein: an algorithm of 
control that includes physical displacement of an inhibitory 
protein, 12:1954 (BA;US) 

PHOSPHORIC ACID 
Fuel Cells 

Synthesis of novel fluorinated phosphonic and phosphinic acid 
electrolytes for phosphoric-acid fuel cells. Annual report, 
May 1985-April 1986, 12:646 (R;US) 

PHOSPHORIC ACID ESTERS 
Chemical Preparation 

Effect of sidearm length upon competitive alkali metal solvent 
extraction into chloroform by lipophilic crown phosphonic 
acid monoalky] esters, 12:964 (J;US) 

PHOSPHORUS 


Biogeochemistry of soil phosphorus, 12:1732 (BA;US) 


Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
PHOSPHORYLASES 


(Code numbers 2.7.1 to 2.7.6 and 2.7.8 to 2.7.9) 
Fractionation 
Reconstitution of LHC phosphorylation by a protein kinase 
isolated from spinach thylakoids, 12:293 (R;US) 
PHOTOCATHODES 
Beam Emittance 
High-brightness photoemitter development for electron 
accelerator injectors, 12:1311 (J;US) 


High-brightness photoemitter development for electron 
accelerator injectors, 12:1311 (J;US) 


High-brightness photoemitter development for electron 
accelerator injectors, 12:1311 (J;US) 


High-brightness photoemitter development for electron 
accelerator injectors, 12:1311 (J;US) 
Fabrication 
High-brightness photoemitter development for electron 
accelerator injectors, 12:1311 (J;US) 
PHOTOCHEMICAL ENERGY STORAGE 
Research Programs 
Photochemical energy storage: studies of inorganic 
photoassistance agents. Progress report, October 1, 1985- 
September 30, 1986, 12:580 (R;US) 
PHOTOCONDUCTORS 
Operation 


Flat response detectors for the vacuum ultraviolet and soft x- 
ray region: InP:Fe photoconductors, 12:1405 (J;US) 
Spectral Response 
Flat response detectors for the vacuum ultraviolet and soft x- 
ray region: InP:Fe photoconductors, 12:1405 (J;US) 
PHOTOCOPYING 
Hazardous Materials 
Health hazard evaluation report HETA 85-060-1670, City of 
Norwood, Norwood,.Ohio (Toner powder exposure), 
12:1531 (R;US) 
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PHOTODETECTORS 


Flat response detectors for the vacuum ultraviolet and soft x- 
ray region: InP:Fe photoconductors, 12:1405 (J;US) 
Spectral Response 
Flat response detectors for the vacuum ultraviolet and soft x- 
ray region: InP:Fe photoconductors, 12:1405 (J;US) 
PHOTODIODES 
Fabrication 
Single crystal integration of an optical interference filter and 
photodiode, 12:1398 (R;US) 
Field Emission 
Electron injection in diodes with field emission, 12:2760 (J; US) 
Operation 
Electron injection in diodes with field emission, 12:2760 (J;US) 
Optical Filters 
Single crystal integration of an optical interference filter and 
photodiode, 12:1398 (R;US) 
Plasma Simulation 
Electron injection in diodes with field emission, 12:2760 (J;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRON SPECTROSCOPY 
Angular Distribution 
Observation of circular dichroism in photoelectron angular 
distributions, 12:2178 (J;US) 


Dichroism 
Observation of circular dichroism in photoelectron angular 
distributions, 12:2178 (J;US) 
PHOTOGRAPHS 
See IMAGES 
PHOTOGRAPHY 
Hazardous Materials 
Health-hazard evaluation report HETA 85-323-1677, Cuyahoga 
Community College, Cleveland, Ohio, 12:1545 (R;US) 
PHOTOIONIZATION 
Atomic Models 
Photoionization and photorecombination cross sections of non- 
hydrogenic states in plasmas, 12:2174 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON EMISSION 
Emission of photons 


Channeling radiation from 350-MeV electrons planar 
channeled in silicon crystal, 12:2539 (RA;JP) 
PHOTON-ATOM COLLISIONS 
Free Energy 
Thermodynamic perturbation theory for an atom interacting 
with blackbody radiation, 12:2212 (J;US) 
PHOTONUCLEAR REACTIONS 
Coherent Production 
On a contradictory situation in the coherent '*C(y,7°) and 
*He(y,7°) reactions, 12:2403 (R;SU;In Russian) 
Giant Resonance 
i ic studies of electric dipole resonances in 1p shell 
nuclei, 12:2517 (R;DD) 


Precise test for the unitarized pion photoproduction impulse 
amplitude in exclusive nuclear reactions, 12:2418 (J;US) 
Resonance Scattering 
Cross section asymmetry of the yn— 7 p reaction by 
polarized photons in the third and fourth resonance regions, 
12:2245 (R;SU) 
PHOTOPERIOD 
Biological Effects 
Photoperiodic control of soybean ‘C-assimilate 
during the seed filling period, 12:1953 (J;US) 


PHOTOSYNTHESIS 


Annual report and summaries of FY 1986 activities supported 
by the Division of Biological Energy Research, 12:298 
(R;US) 

Genetics 

Annual report and summaries of FY 1986 activities supported 

by the Division of Biological Energy Research, 12:298 


Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Final report, May 1, 1983-April 30, 1986, 
12:1880 (R;US) 


Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Final report, May 1, 1983-April 30, 1986, 
12:1880 (R;US) 

Primary light harvesting system: the relationship of 

phycobilisomes to photosystem I and II. Progress report, 
May 1985-September 1986, 12:299 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 
See also CHLOROPHYLL-BINDING PROTEINS 
Amino Acid Sequence 

Protein sequence homologies between portions of the L and M 
subunits of reaction centers of Rhodopseudomonas 
and the 32 kd herbicide-binding polypeptide of chloroplast 
thylakoid membranes and a proposed relation to quinone- 
binding sites, 12:1898 (BA;NL) 

Configuration Interaction 

Protein sequence homologies between portions of the L and M 
subunits of reaction centers of Rhodopseudomonas capsulata 
and the 32 kd herbicide-binding polypeptide of chloroplast 
thylakoid membranes and a proposed relation to quinone- 
binding sites, 12:1898 (BA;NL) 

Electron Transfer 

Cyclic electron transport around photosystem I in washed 

thylakoids, 12:292 (R;US) 
PHOTOVOLTAIC CONVERSION 

Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 

PHOTOVOLTAIC POWER SUPPLIES 
Concentrator Solar Cells 

Sky Harbor Photovoltaic Concentrator Project. Phase III. 
First forty-two months of operation. Final technical report, 
12:312 (R;US) 

Performance 

Sky Harbor Photovoltaic Concentrator Project. Phase III. 
First forty-two months of operation. Final technical report, 
12:312 (R;US) 

PHYCOBILISOMES 
Molecular Biology 

Primary light harvesting system: the relationship of 
phycobilisomes to photosystem I and II. Progress report, 
May 1985-September 1986, 12:299 (R;US) 

PHYSICAL RADIATION EFFECTS 
Inhibition 

Thin layered interference mirrors to reduce radiation damage, 

12:1310 (J;US) 
Point Defects 
Cascade diffusion theory of displacement-induced point defect 
concentration and flux fluctuations, 12:731 (R;US) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 


REACTOR PHYSICS 
SOLID STATE PHYSICS 


Data Base 
Scientific and technical factual databases for energy research 
and development. Characteristics and status for physics, 
chemistry, and materials, 12:3266 (R;US) 
Meetings 
Experimental and theoretical physics. Vol. 2, 12:2090 (R;SU;In 
Russian) 











PHYTOPLANKTON 
Photosynthesis 










PHYTOPLANKTON 





Inhibition of phytoplankton photosynthesis by chlorinated 

sewage in the James River, 12:1840 (BA;US) 
Productivity 

Phytoplankton, zooplankton, primary productivity and 
physico-chemical parameters of Par Pond and Pond B. 
Interim report, December 1983-May 1984, 12:2007 (R;US) 

Water quality, phytoplankton and zooplankton of Par Pond 
and Pond B. Volume 2. Phytoplankton. Final report, 
January 1984-June 1985, 12:2009 (R;US) 



































































Inhibition of phytoplankton photosynthesis by chlorinated 
sewage in the James River, 12:1840 (BA;US) 
Species Diversity 
Phytoplankton, zooplankton, primary productivity and 
physico-chemical parameters of Par Pond and Pond B. 
Interim report, December 1983-May 1984, 12:2007 (R;US) 
Water quality, phytoplankton and zooplankton of Par Pond 
and Pond B. Volume 2. Phytoplankton. Final report, 
January 1984-June 1985, 12:2009 (R;US) 
Temperature Effects 
Water quality, phytoplankton and zooplankton of Par Pond 
and Pond B. Volume 2. Phytoplankton. Final report, 
January 1984-June 1985, 12:2009 (R;US) 
PICKERING-2 REACTOR 
Pickering, Ontario, Canada 
Pressure Tubes 
Computer model for hydride blister growth in zirconium 
alloys, 12:399 (R;CA) 
Outline of the comprehensive investigation into the cause of 
failure of a pressure tube in Pickering NGS A Unit 2, 12:421 
(R;CA) 


The classical Pierce diode: Using particle simulations on linear 
& nonlinear behavior and final states, 12:2895 (BA;US) 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PINCH DEVICES 
See also FIELD-REVERSED THETA PINCH DEVICES 


LINEAR PINCH DEVICES 
TOROIDAL PINCH DEVICES 


Operation 
Spectral optimization of hypocycloidal-pinch array as laser 
pump source, 12:1108 (BA;US) 
Plasma Production 
Characterization of the gas-puff imploding plasma on the NRL 
Gamble II generator, 12:2907 (BA;US) 
PINCH EFFECT 
See also LONGITUDINAL PINCH 


REVERSE-FIELD PINCH 
THETA PINCH 


Optical Pumping 
Optical pumping of high-power lasers with an array of plasma 
pinches. Final report, 1 November 1981-31 October 1984, 
12:1085 (R;US) 
PINES 
Biological Adaptation 
Productivity and adaptation of Pinus in the north litoral of 
Bahia, 12:1988 (RA;BR;In Portuguese) 
Plant Growth 
Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 
Productivity 
Productivity and adaptation of Pinus in the north litoral of 
Bahia, 12:1988 (RA;BR;In Portuguese) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Elastic Scattering 
Charge symmetry breaking effects from phase shift analysis of 
elastic 7 sup(+-) He scattering, 12:2274 (R;SU) 
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Inelastic Scattering 
Measurement of isospin mixing in ‘He and its implications for 
charge-symmetry breaking, 12:2405 (J;US) 
Limiting Fragmentation 
Mechanism of cumulative proton production in pion-nucleus 
interactions at 5 GeV/c. A phenomenological analysis, 
12:2413 (R;SU) 
Nuclear Reaction Kinetics 
Mechanism of cumulative proton production in pion-nucleus 
interactions at 5 GeV/c. A phenomenological analysis, 
12:2413 (R;SU) 
PION MINUS-PROTON INTERACTIONS 
Helicity polar angular distribution in the reaction m= + p— a* 
+ m + nat 338 MeV kinetic energy of primary a - 
mesons, 12:2251 (R;SU;In Russian) 
Dispersion Relations 
On some problems of pion-nucleon interaction physics, 12:2402 
(R;SU;In Russian) 
Exclusive Interactions 
Search for exclusive J-italic/psi production, 12:2256 (J;US) 
PION PLUS REACTIONS 
Elastic Scattering 
Charge symmetry breaking effects from phase shift analysis of 
elastic 7 sup(+-) “He scattering, 12:2274 (R;SU) 
Inelastic Scattering 
Measurement of isospin mixing in ‘He and its implications for 
charge-symmetry breaking, 12:2405 (J;US) 
PION PLUS-PROTON INTERACTIONS 
Relations 
On some problems of pion-nucleon interaction physics, 12:2402 
(R;SU;In Russian) 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
C Invariance 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 
PIONIC ATOMS 
Pions Minus 
Influence of strong interaction on the properties of aia - 
dimesoatom, 12:2168 (R;SU;In Russian) 
Pions Plus 
Influence of strong interaction on the properties of a* a - 
dimesoatom, 12:2168 (R;SU;In Russian) 
PION-NUCLEON INTERACTIONS 
Elastic Scattering 
How chiral solitons relate K-barN and aN scattering, 12:2295 
(J;US) 
PIONS 
See also PIONS MINUS 


PIONS NEUTRAL 
PIONS PLUS 


Interaction Range 
On the angular distribution of momentum difference of 
identical particles, 12:2277 (R;SU;In Russian) 
Pair Production 
On the angular distribution of momentum difference of 
identical particles, 12:2277 (R;SU;In Russian) 
Strong Interactions 
Elements of the theory of the mesonic exchange currents, 
12:2255 (R;DD;In German) 
Structure Functions 
Structure functions of pion and nucleon determined from high 
mass muon pair production, 12:2272 (R;SU) 
PIONS MINUS 
Particle Production 
amsup(+-) and ksup(+--) meson production in relativistic nuclei 
collisions with carbon, copper and lead nuclei at 3.65 
Gev/nucleon, 12:2400 (RA;SU;In Russian) 
Multiplicity, momentum and angular characteristics of a~ 
mesons for pC, dC, aC and CC interactions at 4.2 Gev/c 
per nucleon, 12:2412 (R;SU) 
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Cross section asymmetry of the yn— 7 p reaction by 
polarized photons in the third and fourth resonance regions, 
12:2245 (R;SU) 

Polarizability 
About the possibility of apparent measuring the electric and 
magnetic polarizabilities of charged pion, 12:2271 (R;SU) 
PIONS NEUTRAL 
Photoproduction 


On a contradictory situation in the coherent '*C(y,7°) and 
“He(y,7r°) reactions, 12:2403 (R;SU;In Russian) 
PIONS PLUS 
Particle Production 
asup(+-) and ksup(+-) meson production in relativistic nuclei 
collisions with carbon, copper and lead nuclei at 3.65 
Gev/nucleon, 12:2400 (RA;SU;In Russian) 


Precise test for the unitarized pion photoproduction impulse 
amplitude in exclusive nuclear reactions, 12:2418 (J;US) 
Radiative Decay 
First observation of the decay 7* — e+e e* v and a 
determination of the form factors F/sub V/, F/sub A/ and 
R, 12:2253 (R;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPES 
Bending 
Parametric study of the amplification factor in the energy 
balance method, 12:479 (BA;US) 
Crack Propagation 
Predictions of J-R curves with large crack growth from small 
specimen data, 12:478 (R;US) 
Effects 


Parametric study of the amplification factor in the energy 
balance method, 12:479 (BA;US) 
Thermal Insulation 
Benefits of insulating domestic hot water pipework. Research 
memo, 12:679 (R;US) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PLANETARY NEBULAE 
Binary Stars 
Spatial structure of planetary nebulae with binary nuclei, 
12:2107 (R;SU;In Russian) 
PLANT GROWTH 
Inhibition 
Role of calcium in the mechanical strength of soybean 
hypocotyl cell walls, 12:1895 (J;US) 
Remote Sensing 
Detection of sugar cane growing stages by means of computer 
aided analysis of Landsat data, 12:1675 (RA;US) 
PLANTS 
See also ALGAE 
COFFEE PLANTS 
FUNGI 
GRASS 
SEAWEEDS 
SHRUBS 


Environmental Effects 
Microbial response to acid deposition and effects on plant 
productivity, 12:1619 (R;US) 


Recent contributions of satellite remote sensing to the 
implementation of region environmental policy in the Ile de 
France (Paris region) through the quantitative mapping of 
urban vegetation, 12:1684 (RA;US) 
Summary of the wetland vegetation of Par Pond, 12:2006 
(R,US) 
Population 


Density 
Recent contributions of satellite remote sensing to the 
1 implementation of region environmental policy in the Ile de 
France (Paris region) through the quantitative mapping of 
urban vegetation, 12:1684 (RA;US) 
Remote Sensing 
| Monitoring global vegetation from meteorological satellite 
data, 12:1688 (RA;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
LOW-BETA PLASMA 
RELATIVISTIC PLASMA 

Plasma technology - preliminary study 1, 12:697 (R;FI;In 

Finnish) 
Alfven Waves 

Low-n shear Alfven spectra in axisymmetric toroidal plasmas, 
12:2755 (J;US) 

Resistive Alfve-acute-accentn spectrum of tokamaklike 
configurations in straight cylindrical geometry, 12:2779 
(J;US) 

Beam-Plasma Systems 
Space-time evolution of relativistic electromagnetic instabilities, 
12:2923 (BA;US) 
Burners 
Plasma by induction, 12:696 (RA;FI;In Finnish) 
Cavitation 
Report of near field group, 12:1189 (J;US) 
Charged-Particle Transport 

Plasma transport coefficients for nonsymmetric toroidal 

confinement systems, 12:2771 (J;US) 
Correlation Functions 

Structure of a one-component plasma in an external field: A 
molecular-dynamics study of particle arrangement in a 
heavy-ion storage ring, 12:1214 (J;US) 

Current-Drive Heating 

Oscillatory nonhmic current drive for maintaining a plasma 

current, 12:2759 (P;US) 
Drift Instability 

Comparison of collision operators for drift and 
magnetohydrodynamic-interchange modes in unsheared slab 
geometry, 12:2778 (J;US) 

Drift Pumping 

Concepts and development of drift pumping for the Tandem 

Mirror Experiment-Upgrade (tmx-u), 12:2822 (BA;US) 
ECR Heating 
Space-time evolution of relativistic electromagnetic instabilities, 
12:2923 (BA;US) 
Electric Conductivity 
Explosively driven opening switches, 12:1154 (BA;US) 
Plasma compression opening switch experiments, 12:1152 
(BA;US) 
Electric Currents 
Numerical simulation of reversed-field pinch rising current 
operation, 12:2774 (J;US) 
Electric Fields 
Plasma transport coefficients for nonsymmetric toroidal 
confinement systems, 12:2771 (J;US) 
Electron Collisions 
Comparison of collision operators for drift and 
magnetohydrodynamic-interchange modes in unsheared slab 
geometry, 12:2778 (J;US) 
Electron Plasma Waves 
Non linear self contracton of electron wave packets, 12:2930 
(BA;US) 
Emissivity 
Spectral optimization of hypocycloidal-pinch array as laser 
pump source, 12:1108 (BA;US) 
Energy Losses 
Theoretical model of fishbone oscillations in magnetically 
confined plasmas, 12:2753 (J;US) 
Fishbone Instability 
Theoretical model of fishbone oscillations in magnetically 
confined plasmas, 12:2753 (J;US) 
Fluctuations 
Growth of nonlinear intermittent fluctuations in linearly stable 
and unstable simulation plasma, 12:2776 (J;US) 











PLASMA 
Flute Instability 


Flute Instability 

Comparison of collision operators for drift and 
magnetohydrodynamic-interchange modes in unsheared slab 
geometry, 12:2778 (J;US) 

Induction 
Plasma by induction, 12:696 (RA;FI;In Finnish) 
Information Systems 

Numerical data retrieval system for atomic and molecular 

processes in plasma physics, 12:3275 (RA;SU;In Russian) 
Ton Acoustic Waves 

Experiments on ion acoustic typed double layers, 12:2929 
(BA;US) 

Ion Beam Injection 

Theoretical model of fishbone oscillations in magnetically 
confined plasmas, 12:2753 (J;US) 

Kinetic Equations 

Plasma transport coefficients for nonsymmetri: toroidal 

confinement systems, 12:2771 (J;US) 
Larmor Radius 

Variational quadratic form for low-frequency electromagnetic 
perturbations. II. Application to tandem mirrors, 12:2756 
(;US) 

Laser-Radiation Heating 

Laser plasma heating. Technical report, January 1970- 
December 1971, 12:2938 (R;US) 

X-ray laser development experiments at PPPL, 12:3105 
(BA;US) 

Lower Hybrid Heating 

Energy confinement of lower-hybrid-current—driven tokamak 

plasmas, 12:2782 (J;US) 
Lyman Lines 

Ion-dynamic effects on the line shapes of hydrogenic emitters 

in plasmas, 12:2757 (J;US) 
Magnetic Fields 

Electromagnetic effects in relativistic electron beam plasma 

interactions, 12:1186 (J;US) 
Magnetohydrodynamics 

Numerical simulation of reversed-field pinch rising current 
operation, 12:2774 (J;US) 

Resistive Alfve-acute-accentn spectrum of tokamaklike 
configurations in straight cylindrical geometry, 12:2779 
(J;US) 

Variational quadratic form for low-frequency electromagnetic 
perturbations. II. Application to tandem mirrors, 12:2756 
(J;US) 

Neutral Atom Beam Injection 

Tangential neutral-beam—driven instabilities in the Princeton 

beta experiment, 12:2780 (J;US) 
Neutral-Particle Transport 

Transport of neutral hydrogen atoms in a hydrogen plasma, 

12:2881 (BA;US) 
Nonlinear Optics 

Experimental study of beat wave excitation of high phase 
velocity space charge waves in a plasma for particle 
acceleration, 12:1185 (J;US) 

Nonlinear Problems 

Growth of nonlinear intermittent fluctuations in linearly stable 
and unstable simulation plasma, 12:2776 (J;US) 

Numerical simulation of reversed-field pinch rising current 
operation, 12:2774 (J;US) 

Oscillation Modes 

Response from a small pulsed antenna in a magnetized plasma, 

12:2925 (BA;US) 
Particle Losses 

Tangential neutral-beam—driven instabilities in the Princeton 

beta experiment, 12:2780 (J;US) 
Permittivity 

Nonlinear dielectric permittivity tensor of plasma. 

Hydrodynamic approximation, 12:2739 (R;SU;In Russian) 
Plasma Instability 
Non linear self contracton of electron wave packets, 12:2930 
(BA;US) 
Plasma Waves 
from a small pulsed antenna in a magnetized plasma, 
12:2925 (BA;US) 
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Research Programs 
[Hydromagnetic waves and RF heating in TORUS tokamak]. 
Annual progress report 1985, 12:2728 (R;AU) 
Simulation 
Structure of a one-component plasma in an external field: A 
molecular-dynamics study of particle arrangement in a 
heavy-ion storage ring, 12:1214 (J;US) 
Space Charge 
Experimental study of beat wave excitation of high phase 
velocity space charge waves in a plasma for particle 
acceleration, 12:1185 (J;US) 
Thermal Radiation 
Influence of boundary conditions on the spectra of thermal 
radiation by a semibounded plasma, 12:2741 (R;SU;In 
Russian) 
Transport Theory 
Numerical computations of transport coefficients for 
nonsymmetric plasmas, 12:2709 (R;US) 
Trapped-Particle Instability 
Theory of energetic trapped particle-induced resistive 
interchange-ballooning modes, 12:2777 (J;US) 
Vortices 
Numerical simulation of the relaxation process of dipole 
vortices in a plasma, 12:2740 (R;SU;In Russian) 
PLASMA ACCELERATION 
Reviews 
Plasma accelerators, 12:1217 (J;US) 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Energy confinement in tokamaks, 12:2744 (R;US) 
Pulsed high-pressure operation of bumpy torus, 12:2922 
(BA;US) 
Confinement Time 
800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Performance of the cusp anchor/plugs on the RFC-XX tandem 
mirror, 12:2827 (BA;US) 
The Princeton RF Test Facility, 12:2849 (BA;US) 
M Codes 
Fokker Planck analysis of electronic coupling in tandem 
mirrors, 12:2835 (BA;US) 
Magnetic Fields 
Active control of plasma stability and transport for magnetic 
fusion using RF power, 12:2919 (BA;US) 
Critical field index for passive coil stabilization of the 
spheromak shift instability, 12:3021 (J;US) 
Ion ring injection through puffed gas clouds-preparation for 
ring trapping with a fast gated coil, 12:2831 (BA;US) 
Performance of the cusp anchor/plugs on the RFC-XX tandem 
mirror, 12:2827 (BA;US) 
Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 
Theoretical model of fishbone oscillations in magnetically 
confined plasmas, 12:2753 (J;US) 
Neutral Atom Beam Injection 
Recent results from TMX-U thermal barrier experiments, 
12:2833 (BA;US) 


Active control of plasma stability and transport for magnetic 
fusion using RF power, 12:2919 (BA;US) 
Plasma Instability 
800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Plasma Simulation 
Analytical equilibria for hot electron rings, 12:2891 (BA;US) 
RF Systems 
Physics of plasma wave heating for fusion energy, 12:2813 
(J;CA) 
Scaling Laws 
Drift wave models of tokamak confinement, 12:2722 (R;US) 


Ponderomotive Hamiltonian and Lyapunov stability for 
magnetically confined plasma in the presence of rf field, 
12:2824 (J;NL) 
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Thermal Barriers 

Fokker Planck analysis of electronic coupling in tandem 
mirrors, 12:2835 (BA;US) 

Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 

Recent results from TMX-U thermal barrier experiments, 
12:2833 (BA;US) 

RF drift pumping designs for Phaedrus upgrade, 12:2836 
(BA;US) 


Instability 

Critical field index for passive coil stabilization of the 

spheromak shift instability, 12:3021 (J;US) 
Transport Theory 

Neoclassical transport in the Elmo Bumpy Torus, 12:2837 
(BA;US) 

PLASMA DIAGNOSTICS 
Antennas 

A calibrated, broadband antenna for plasma RF emission 
measurements below 1 GHz, 12:2880 (BA;US) 

Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

from a small pulsed antenna in a magnetized plasma, 
12:2925 (BA;US) 

Slow wave antenna for unidirectional Alfven wave 

propagation in a small Tokamak, 12:2926 (BA;US) 


Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 

Infrared camera/foil bolometer measurements of power 
deposition on the vacuum vessel wall in Doublet III, 12:2872 
(BA;US) 

Reconstruction of plasma radiation features from projections 
measured with two bolometer arrays, 12:2749 (R;US) 

Transport of injected impurities in Heliotron E, 12:2845 
(BA;US) 

Calorimeters 

Laser plasma interaction research with Antares, 12:3176 

(BA;US) 
CAMAC System 

An E/sup 22/B end-loss-ion analyzer for the Tandem Mirror 

Experiment-Upgrade (TMX-U), 12:2798 (BA;US) 
Cameras 


Development of an x-ray framing camera, 12:2762 (J;US) 

Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 

Experimental study of a capillary discharge, 12:2905 (BA;US) 

Infrared camera/foil bolometer measurements of power 
deposition on the vacuum vessel wall in Doublet III, 12:2872 
(BA;US) 

The dense plasma focus as an opening switch, 12:2885 (BA;US) 

Devices 


Nondispersive x-ray spectroscopy and imaging of plasmas 
using a charge coupled device (CCD), 12:2870 (BA;US) 
Data Acquisition Systems 
Computer-aided reduction of plasma data, 12:2868 (BA;US) 
Development of an integrated data acquisition and handling 
system based on digital time series analysis for the 
measurement of plasma fluctuations, 12:2800 (BA;US) 
Heavy ion beam probe data acquisition on EBT, 12:2857 
(BA;US) 
Data Analysis 
Computer-aided reduction of plasma data, 12:2868 (BA;US) 
Data Processing 
Applications of digital signal processing for noise removal 
from plasma diagnostics, 12:2809 (BA;US) 
Digital spectral analysis: a diagnostic for fusion research, 
12:2799 (BA;US) 
MIRI signal processing, 12:2801 (BA;US) 
DEC Computers 
Development of an integrated data acquisition and handling 
system based on digital time series analysis for the 
measurement of plasma fluctuations, 12:2800 (BA;US) 
Dielectric Track Detectors 
Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 


Digital Computers 
Digital spectral analysis: a diagnostic for fusion research, 
12:2799 (BA;US) 
Electric Probes 
Equipotential surfaces in the Proto-Cleo Torsatron, 12:2890 
(BA;US) 
Experimental study of a capillary discharge, 12:2905 (BA;US) 
Electrostatic Analyzers 


Computer-aided reduction of plasma data, 12:2868 (BA;US) 

Measurement accuracy and resolution of the ISX-B heavy ion 
beam probe, 12:2864 (BA;US) 

Plasma-Potential Diagnostic (PPD) hardware used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:2808 
(BA;US) 

The use of multiple charge species and multiple detectors in a 
heavy ion beam probe diagnostic system, 12:2858 (BA;US) 

Information Systems 

An “electronic shotbook” for easy data retrieval, 12:3286 

(BA;US) 
Interferometers 

Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 

Far-infrared polarimetry/interferometry for internal magnetic 
field measurement on ZT40M, 12:2873 (BA;US) 

Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 

Laser interferometer array for Big Dee, 12:2866 (BA;US) 

MIRI signal processing, 12:2801 (BA;US) 

Propagation of driven alfven waves in a tokamak: theory & 
experiment, 12:2842 (BA;US) 


Engineering and physics considerations for designing, installing 
and operating the plasma diagnostic set on DIII-D, 12:2807 
(BA;US) 

Recent advances in multichannel far-infrared collective 
scattering and interferometry systems, 12:2803 (BA;US) 

Ton Probes 

Design of a heavy ion beam probe for the TARA Tandem 
Mirror, 12:2806 (BA;US) 

EBT plasma potential measurements, 12:2862 (BA;US) 

Heavy ion beam probe data acquisition on EBT, 12:2857 
(BA;US) 

Laser plasma interaction research with Antares, 12:3176 
(BA;US) 

Measurement accuracy and resolution of the ISX-B heavy ion 
beam probe, 12:2864 (BA;US) 

Measurement of fluctuation enhanced diffusion in RENTOR, 
12:2867 (BA;US) 

Plasma space potential measurements on ISX-B, 12:2863 
(BA;US) 

Radial profile measurements of phi, Te and n on RENTOR, 
12:2865 (BA;US) 

The use of multiple charge species and multiple detectors in a 
heavy ion beam probe diagnostic system, 12:2858 (BA;US) 

Ton-Atom Collisions 
Atomic processes in fusion research, 12:2163 (RA;JP) 
Langmuir Probe 

Broadband RF emission and electron number density 
measurements of an electric field dominated plasma, 12:2856 
(BA;US) 

Computer-aided reduction of plasma data, 12:2868 (BA;US) 

The design and fabrication of an actively cooled Langmuir 
Probe for long pulse applications, 12:2802 (BA;US) 

Magnetic Analyzers 

Time structure of the particle beam source and current sheath 

filamentation in the plasma focus, 12:2883 (BA;US) 
Magnetic Probes 

Diagnostic results from the initial run of the S-1 spheromak, 

12:2859 (BA;US) 
Microwave Equipment 

Investigation of E-beam-assisted ECRH plasma startup in a 

magnetic mirror, 12:2826 (BA;US) 








PLASMA DIAGNOSTICS 
Microwave Equipment 


Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 

Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 

Monochromators 

Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 

Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 

Transport of injected impurities in Heliotron E, 12:2845 
(BA;US) 

Multi-Channel 

MIRI signal processing, 12:2801 (BA;US) 

Recent advances in multichannel far-infrared collective 
scattering and interferometry systems, 12:2803 (BA;US) 

Nal Detectors 

Neutron activation measurements at the Novette Laser facility, 

12:2860 (BA;US) 
Neutral Beam Sources 

Engineering and physics considerations for designing, installing 
and operating the plasma diagnostic set on DITII-D, 12:2807 
(BA;US) 

Neutron Activation Analyzers 

Neutron activation measurements at the Novette Laser facility, 

12:2860 (BA;US) 
Optical Equipment 

Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 

Light-integrating cylinder for inertial confinement fusion light 
balance measurements in mirror illumination systems, 
12:3022 (J;US) 

Optical Spectrometers 

Constant energy per charge of ions produced in plasma focus 
and collective ion acceleration experiments, 12:2886 (BA;US) 

Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 

Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 

Thomson spectrometer resolution analysis, 12:1413 (BA;US) 

Transport of injected impurities in Heliotron E, 12:2845 
(BA;US) 

Polarimeters 
Far-infrared polarimetry/interferometry for internal magnetic 
field measurement on ZT40M, 12:2873 (BA;US) 
Position Sensitive Detectors 

High resolution x-ray observations of argon, molybdenum and 

sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
Pressure Gages 

Design of the Background Gas Pressure diagnostic for the 

Mirror Fusion Test Facility, 12:2805 (BA;US) 
Probes 

Heating in the high ion cyclotron harmonic frequency range 
on EBT, 12:2854 (BA;US) 

Investigation of E-beam-assisted ECRH plasma startup in a 
magnetic mirror, 12:2826 (BA;US) 

The dense plasma focus as an opening switch, 12:2885 (BA;US) 

Proportional Counters 

High resolution x-ray observations of argon, molybdenum and 

sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
Pulse Techniques 
Heat pulse propagation studies in TFTR, 12:2789 (J;AT) 
Radiation Detectors 

An E/sup 22/B end-loss-ion analyzer for the Tandem Mirror 
Experiment-Upgrade (TMX-U), 12:2798 (BA;US) 

Neutral time-of-flight diagnostic for ZT-40M, 12:2861 (BA;US) 


Scattering 
Resonance Rayleigh scattering on a barium plasma, 12:2871 
(BA;US) 
Resonance Fluorescence 
Diagnostic complex for laser resonance fluorescence studies on 
the TO-2 tokamak, 12:2723 (R;SU;In Russian) 
Resonance Rayleigh scattering on a barium plasma, 12:2871 
(BA;US) 
Rogowski Coil 
Experimental study of a capillary discharge, 12:2905 (BA;US) 
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Global magnetics of S-1 Spheromak plasmas, 12:2936 (BA;US) 
Observations of possible internal MHD kink modes in the CTX 
spheromak, 12:2917 (BA;US) 
Spectrometers 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Experimental study of a capillary discharge, 12:2905 (BA;US) 
Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 
Short wavelength laser-plasma interaction experiments in a 
spherical geometry, 12:3174 (BA;US) 
Streak Cameras 
Laser plasma interaction research with Antares, 12:3176 
(BA;US) 
Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 


Scattering 
Engineering and physics considerations for designing, installing 
and operating the plasma diagnostic set on DIII-D, 12:2807 
(BA;US) 
Recent advances in multichannel far-infrared collective 
scattering and interferometry systems, 12:2803 (BA;US) 
Time-of-Flight Method 
Electron beam phase sensitive measurements of electrostatic 
potential barrier produced by ECRH on the Ten Meter 
Multiple Mirror experiment, 12:2823 (D;US) 
Time-of- Spectrometers 
Neutral particle time-of-flight analyzer for the Tandem Mirror 
Experiment Upgrade, 12:2804 (BA;US) 
Time-Series Analysis 
Development of an integrated data acquisition and handling 
system based on digital time series analysis for the 
measurement of plasma fluctuations, 12:2800 (BA;US) 
Ultraviolet Spectrometers 
Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
X-Ray Equipment 
Development of an x-ray framing camera, 12:2762 (J;US) 
Experimental study of a capillary discharge, 12:2905 (BA;US) 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 
Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
Investigation of E-beam-assisted ECRH plasma startup in a 
magnetic mirror, 12:2826 (BA;US) 
Laser plasma interaction research with Antares, 12:3176 
(BA;US) 
Xenon gas-puff Z-pinches, 12:2910 (BA;US) 
X-Ray Spectra 
Soft x-ray imaging system for measurement of noncircular 
tokamak plasmas, 12:2746 (R;US) 
X-Ray Spectrometers 
High resolution x-ray observations of argon, molybdenum and 
sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 
Nondispersive x-ray spectroscopy and imaging of plasmas 
using a charge coupled device (CCD), 12:2870 (BA;US) 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
The dense plasma focus as an opening switch, 12:2885 (BA;US) 
Xenon gas-puff Z-pinches, 12:2910 (BA;US) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA FILAMENT 
Electric Conductivity 
Onset conditions for constriction and filament formation in 
diffuse glow discharge plasmas, 12:2903 (BA;US) 
PLASMA FOCUS 
Electric Currents 
The dense plasma focus as an opening switch, 12:2885 (BA;US) 
Electron Beams 
Electron beam production by a plasma focus, 12:2884 (BA;US) 
Ion Drift 
Constant energy per charge of ions produced in plasma focus 
and collective ion acceleration experiments, 12:2886 (BA;US) 
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Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 
Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 
Time structure of the particle beam source and current sheath 
filamentation in the plasma focus, 12:2883 (BA;US) 
Microwave Radiation 
Microwave emission from the dense plasma focus, 12:2932 
(BA;US) 
Neutral Particles 
Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 
Pinch Effect 
Optical pumping of high-power lasers with an array of plasma 
pinches. Final report, 1 November 1981-31 October 1984, 
12:1085 (R;US) 
Plasma Density 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
Plasma Diagnostics 
Thomson spectrometer resolution analysis, 12:1413 (BA;US) 
Plasma Simulation 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
Soft X Radiation 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
Visible Radiation 
Study of Mather-type dense plasma focus as a new optical 
pump for lasers, 12:1107 (BA;US) 
PLASMA FOCUS DEVICES 


Electron beam production by a plasma focus, 12:2884 (BA;US) 
Electric Currents 
The dense plasma focus as an opening switch, 12:2885 (BA;US) 
Electron Beams 
Electron beam production by a plasma focus, 12:2884 (BA;US) 
Ton Beams 
Constant energy per charge of ions produced in plasma focus 
and collective ion acceleration experiments, 12:2886 (BA;US) 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 
Time structure of the particle beam source and current sheath 
filamentation in the plasma focus, 12:2883 (BA;US) 
Ton Sources 
Engineering problems of construction of radiation sources 
based an the plasma focus system, 12:2738 (RA;SU;In 
Russian) 
Laser-Radiation Heating 
Laser plasma heating. Technical report, January 1970- 
December 1971, 12:2938 (R;US) 
Microwave Radiation 
Microwave emission from the dense plasma focus, 12:2932 
(BA;US) 
Neutron Source Facilities 
Engineering problems of construction of radiation sources 
based an the plasma focus system, 12:2738 (RA;SU;In 
Russian) 
Operation 
Electron beam production by a plasma focus, 12:2884 (BA;US) 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Study of Mather-type dense plasma focus as a new optical 
pump for lasers, 12:1107 (BA;US) 
Beams 


Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 
Plasma Density 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
Plasma Diagnostics 
Constant energy per charge of ions produced in plasma focus 
and collective ion acceleration experiments, 12:2886 (BA;US) 
Energy analysis of the ion beam from plasma focus, 12:2877 
(BA;US) 
Energy spectra of D/sup +/ ion beams, high-Z impurities and 
ion clusters from a plasma focus, 12:2878 (BA;US) 


PLASMA HEATING 
Microwave Heating 


Observation of energetic neutrals produced by a plasma focus, 
12:2887 (BA;US) 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
The dense plasma focus as an opening switch, 12:2885 (BA;US) 
Time structure of the particle beam source and current sheath 
filamentation in the plasma focus, 12:2883 (BA;US) 
Plasma Switches 
The dense plasma focus as an opening switch, 12:2885 (BA;US) 
Soft X Radiation 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
Temperatcre Measurement 
Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
PLASMA GUNS 
Coupling of a plasma erosion opening switch to loads, 12:1150 
(BA;US) 
Plasma production from flashboards for opening switch 
applications, 12:1153 (BA;US) 
Design 
Electron beam production by a plasma focus, 12:2884 (BA;US) 


Use of plasma torches for igniting burners and as a substitute 

for auxiliary fuels in power plants, 12:695 (RA;FI;Ia Finnish) 
Power Plants 
Use of plasma torches for igniting burners and as a substitute 
for auxiliary fuels in power plants, 12:695 (RA;FI;In Finnish) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 

Physics of plasma wave heating for fusion energy, 12:2813 

(J;CA) 
Alfven Waves 

Alfven wave heating studies in Tokapole II tokamak, 12:2828 
(BA;US) 

Generation of Bernstein modes from noise fluctuations during 
ICRF heating, 12:2927 (BA;US) 

Propagation of driven alfven waves in a tokamak: theory & 
experiment, 12:2842 (BA;US) 

Antennas 

Alfven wave heating studies in Tokapole II tokamak, 12:2828 
(BA;US) 

Measurement of the extraordinary mode absorption at w = 2 
in the ISX-B tokamak, 12:2933 (BA;US) 

U.S. National ICH project: results of development, simulation, 
and testing of antennas for the next large U.S. fusion 
devices, 12:2848 (BA;US) 

Computer Codes 

Fokker-Planck calculations for JET ICRF heating scenarios, 

12:2852 (BA;US) 
Simulation 

U.S. National ICH project: results of development, simulation, 
and testing of antennas for the next large U.S. fusion 
devices, 12:2848 (BA;US) 

Energy Efficiency 
The impact of plasma heating efficiency on the power balance 
of powerplant fusion reactors, 12:2796 (BA;US) 
Equipment 
The impact of plasma heating efficiency on the power balance 
of powerplant fusion reactors, 12:2796 (BA;US) 


Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 
Lawson Criterion 
The impact of plasma heating efficiency on the power balance 
of powerplant fusion reactors, 12:2796 (BA;US) 
Microwave Amplifiers 
A high efficiency, high power 100 GHz gyrotron, 12:3154 
(BA;US) 
Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 
High power millimeter-wave fusion plasma heating sources, 
12:2814 (J;CA) 
Microwave Heating 
Design improvements for mode and polarization converters for 
6-GHz gyrotrons, 12:2811 (D;US) 





PLASMA HEATING 
Plasma Simulation 


Plasma Simulation 
Fokker-Planck calculations for JET ICRF heating scenarios, 
12:2852 (BA;US) 
Research Programs 
The Princeton RF Test Facility, 12:2849 (BA;US) 
Wave heating and the U.S. magnetic fusion energy program, 
12:2812 (J;CA) 
RF Systems 
Active control of plasma stability and transport for magnetic 
fusion using RF power, 12:2919 (BA;US) 
Electron cyclotron heating in the TARA tandem mirror 
experiments, 12:2850 (BA;US) 
High power millimeter-wave fusion plasma heating sources, 
12:2814 (J;CA) 
ICRF heating in the TARA tandem mirror, 12:2829 (BA;US) 
Waveguides 
Design of ridged waveguides for fusion energy applications, 
12:3155 (BA;US) 
PLASMA INSTABILITY 
Beam propagation experimental study. Annual report, 12:3195 
(R;US) 
Ion transport in beam-plasma interactions. Final report, 30 
September 1983-29 March 1985, 12:2939 (R;US) 
Lie group invariance of the Vlasov equation for E 
perpendicular B/sub 0/, 12:2899 (BA;US) 
The classical Pierce diode: Using particle simulations on linear 
& nonlinear behavior and final states, 12:2895 (BA;US) 
Alpha Particles 
CTR plasma engineering studies. Annual progress report, 1 
December 1985-30 November 1986, 12:2717 (R;US) 
Computer Calculations 
Space-time statistics and particle transport, 12:2921 (BA;US) 
Growth Rates 


Wave-wave-coupling and energy flow in a tokamak edge 
plasma, 12:2928 (BA;US) 
Uses 
Electromagnetic effects in relativistic electron beam plasma 
interactions, 12:1186 (J;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
A Codes 
Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 
Computerized Simulation 
Modeling of laser triggered spark columns, 12:2911 (BA;US) 
Electron Beams 
Strong interaction of low power electron beams with a plasma 
(self-made or ambient), 12:2918 (BA;US) 
Implosions 
Characterization of the gas-puff imploding plasma on the NRL 
Gamble II generator, 12:2907 (BA;US) 
Cylindrical diffusion of magnetic fields into a plasma shell, 
12:2906 (BA;US) 
Ton Beams 
Targets driven by dual energy ions, 12:3175 (BA;US) 
Laser Radiation 
Fast ion emission in laser matter interaction theory and 
experiment, 12:2904 (BA;US) 
Fusion-product energy loss in inertial confinement fusion 
plasmas with applications to target burns, 12:3172 (BA;US) 
Laser-plasma interaction experiments using several kilojoules of 
green light, 12:2908 (BA;US) 
Lithium ion source development for light-ion fusion, 12:3161 
(BA;US) 
Resonance Rayleigh scattering on a barium plasma, 12:2871 
(BA;US 
Time resolved measurements of ablation velocity and 
acceleration of laser irradiated thin foil targets, 12:3173 
(BA;US) 
Microwave Radiation 
Reentrant cavity as a low-power plasma source, 12:2232 (J;US) 
Plasma Instability 
Strong interaction of low power electron beams with a plasma 
(self-made or ambient), 12:2918 (BA;US) 
PLASMA (QUARK) 
See QUARK MATTER 





PLASMA SIMULATION 
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Application of hybrid numerical simulation methods to 
magnetic confinement systems, October 1, 1980-September 
30, 1981, 12:2719 (R;US) 

Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 

The classical Pierce diode: Using particle simulations on linear 
& nonlinear behavior and final states, 12:2895 (BA;US) 

A Codes 

ARGUS: A three-dimensional plasma simulation model, 

12:2896 (BA;US) 
























































Efficient mapping algorithms between flux coordinates and 
real-space coordinates for toroidal plasmas, 12:2901 (BA;US) 
Boltzmann-Viasov Equation 
Lie group invariance of the Vlasov equation for E 
perpendicular B/sub 0/, 12:2899 (BA;US) 
C Codes 
Generation and transport of electron beams for excimer laser 
pumping, 12:1106 (BA;US) 
Calculations 


Efficient mapping algorithms between flux coordinates and 

real-space coordinates for toroidal plasmas, 12:2901 (BA;US) 
Computer Codes 

Fokker-Planck calculations for JET ICRF heating scenarios, 

12:2852 (BA;US) 
Integral Equations 

A new, thermodynamically consistent, hybrid integral equation 

for multicomponent plasmas, 12:2897 (BA;US) 
Kinetic Equations 

Initial value problem for charged particles in axisymmetric 

magnetic fields, 12:2892 (BA;US) 
Mathematical Models 

An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 

Analytical equilibria for hot electron rings, 12:2891 (BA;US) 

Maxwell Equations 

Lie group invariance of the Vlasov equation for E 

perpendicular B/sub 0/, 12:2899 (BA;US) 
MHD Equilibrium 

An ionization balance model for non-equilibrium plasmas, 
12:2900 (BA;US) 

Axial equilibria of collisionless single-ended Q-machines: 
Particle simulations versus theory and experiment, 12:2898 
(BA;US) 

Monte Carlo Method 

A new, thermodynamically consistent, hybrid integral equation 

for multicomponent plasmas, 12:2897 (BA;US) 
Nonlinear Problems 

Wave-wave-coupling and energy flow in a tokamak edge 

plasma, 12:2928 (BA;US) 
P Codes 

Axial equilibria of collisionless single-ended Q-machines: 
Particle simulations versus theory and experiment, 12:2898 
(BA;US) 

Plasma Heating 
Fokker-Planck calculations for JET ICRF heating scenarios, 
12:2852 (BA;US) 
Time-Series Analysis 
Space-time statistics and particle transport, 12:2921 (BA;US) 
Transport Theory 
Space-time statistics and particle transport, 12:2921 (BA;US) 
Wave Equations 

Wave-wave-coupling and energy flow in a tokamak edge 

plasma, 12:2928 (BA;US) 
SWITCHES 


Computerized Simulation 
Explosively driven opening switches, 12:1154 (BA;US) 








Computational modelling of exploding foil fuses and 
commutator switches fcr multimegampere currents, 12:1151 
(BA;US) 

Explosively driven opening switches, 12:1154 (BA;US) 

Plasma production from flashboards for opening switch 
applications, 12:1153 (BA;US) — 

The dense plasma focus as an opening switch, 12:2885 (BA;US) 


Electric Conductivity 

Explosively driven opening switches, 12:1154 (BA;US) 

Plasma compression opening switch experiments, 12:1152 
(BA;US) 

Electric 


Currents 
Computational modelling of exploding foil fuses and 
commutator switches for multimegampere currents, 12:1151 
(BA;US) 
The dense plasma focus as an opening switch, 12:2885 (BA;US) 
Electrodes 


Transparent electrode for optical switch, 12:1144 (P;US) 
Mathematical Models 
Computational modelling of exploding foil fuses and 
commutator switches for multimegampere currents, 12:1151 
(BA;US) 


Coupling of a plasma erosion opening switch to loads, 12:1150 
(BA;US) 

Explosively driven opening switches, 12:1154 (BA;US) 

Plasma compression opening switch experiments, 12:1152 
(BA;US) 


Coupling of a plasma erosion opening switch to loads, 12:1150 
(BA;US) 
Performance Testing 
Coupling of a plasma erosion opening switch to loads, 12:1150 
(BA;US) 
Plasma Production 
Plasma production from flashboards for opening switch 
applications, 12:1153 (BA;US) 
Properties 


Plasma compression opening switch experiments, 12:1152 
(BA;US) 

The dense plasma focus as an opening switch, 12:2885 (BA;US) 

PLASMA WAVES 
See also ELECTRON PLASMA WAVES 

Lie group invariance of the Vlasov equation for E 

perpendicular B/sub 0/, 12:2899 (BA;US) 
Coupling 

Antenna-plasma coupling in the ICRF, 12:2935 (BA;US) 

Wave-wave-coupling and energy flow in a tokamak edge 
plasma, 12:2928 (BA;US) 

Techniques 


Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 
Response from a small pulsed antenna in a magnetized plasma, 
12:2925 (BA;US) 
Slow wave antenna for unidirectional Alfven wave 
propagation in a small Tokamak, 12:2926 (BA;US) 
Dispersion Relations 
Microwave scattering and electrostatic turbulence experiments 
on a classical Penning discharge, 12:2855 (BA;US) 
Excitation 
Experimental study of beat wave excitation of high phase 
velocity space charge waves in a plasma for particle 
acceleration, 12:1185 (J;US) 
Fluctuations 


Effect of noise and pump depletion on the plasma beat wave 
accelerator, 12:1188 (J;US) 


Analytic theory for trajectories and current to a cylinder in a 
flowing magnetoplasma. Environmental research papers, 
12:2225 (R;US) 

Wave Propagation 

DCLC driven wave propagation and mode conversion in the 
MIX-1 mirror system, 12:2912 (BA;US) 

Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 

PLASMIDS 
Genetics 


New shuttle vectors for Bacillus subtilis and Escherichia coli 
which allow rapid detection of inserted fragments, 12:1907 


Industrial hygiene sampling survey report of Hoover 
Universal, Inc. Greenfield, Ohio, 12:1526 (R;US) 


PLASTICS INDUSTRY 
Hazardous Materials 
Industrial hygiene sampling survey report of Hoover 
Universal, Inc. Greenfield, Ohio, 12:1526 (R;US) 
PLATES 
Thicker than SHEETS or FOILS. 
Arc Welding 
Material and welding development of anchor plates to build 
nuclear power plant by blue arc process, 12:747 (RA;BR;In 
Portuguese) 
Circular Configuration 
Response of a free circular plate to a central transverse load, 
12:1056 (R;US) 
Gas Tungsten-Arc Welding 
Thermal finite element formulation and solution versus 
experimental results for thin-plate GTA welding, 12:1118 
(J;US) 
Loading 
of a free circular plate to a central transverse load, 
12:1056 (R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 


Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 
Catalytic Effects 
Catalytic hydrogenation activity of a ZrNis intermetallic alloy, 
12:734 (R;US) 
Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 
Passivation 
Passivation of metals in thionyl-chloride electrolytes for 
lithium batteries. Summary abstract, 12:588 (R;US) 
PLATINUM ALLOYS 
Critical Field 
Unusual angular and temperature dependence of the upper 
critical field in UPts, 12:811 (J;US) 
Eiectronic Structure 
Theoretical x-ray-photoemission-spectroscopy intensities of the 
actinide compounds UlIrs,UPts, and UAus, 12:792 (J;US) 
Magnetic Susceptibility 
Strain-dependent magnetic anomalies in doped UPts, 12:803 
GUS) 
Photoelectron 
Theoretical x-ray-photoemission-spectroscopy intensities of the 
actinide compounds UlIrs,UPts, and UAus, 12:792 (J;US) 
Specific Heat 
One-component Fermi-liquid theory and the properties of 
UPts, 12:800 (J;US) 
Strain-dependent magnetic anomalies in doped UPts, 12:803 
G;US) 
Transition Temperature 
One-component Fermi-liquid theory and the properties of 
UPts, 12:800 (J;US) 
PLATINUM COMPOUNDS 
Form Factors 
Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
GUS) 
Magnetization 
Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
(J;US) 
Neutron Diffraction 
Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
(J;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Current-Drive Heating 
Start-up and ramp-up of the PLT tokamak by lower hybrid 
waves, 12:2820 (BA;US) 








PLT DEVICES 
ECR Heating 


ECR Heating 
Application of radio frequency energy to tokamaks, 12:3093 
(BA;US) 
Energy Efficiency 
Start-up and ramp-up of the PLT tokamak by lower hybrid 
waves, 12:2820 (BA;US) 
ICR Heating 
Application of radio frequency energy to tokamaks, 12:3093 
(BA;US) 
Fast ion studies of ion cyclotron heating in the PLT tokamak, 
12:2810 (D;US) 
High power rf cone bushings, 12:3080 (BA;US) 
Limiters 
Thermal analysis of PLT’s rotatable graphite limiter, 12:3118 
(BA;US) 
Lower Hybrid Heating 
Application of radio frequency energy to tokamaks, 12:3093 
(BA;US) 
Improved non-linear accessibility for lower hybrid waves by 
frequency modulation, 12:2786 (J;AT) 
Start-up and ramp-up of the PLT tokamak by lower hybrid 
waves, 12:2820 (BA;US) 
Parametric Instabilities 
Improved non-linear accessibility for lower hybrid waves by 
frequency modulation, 12:2786 (J;AT) 
Plasma Diagnostics 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
Plasma Heating 
Design of ridged waveguides for fusion energy applications, 
12:3155 (BA;US) 
Reactor Start-Up 
Start-up and ramp-up of the PLT tokamak by lower hybrid 
waves, 12:2820 (BA;US) 
RF Systems 
Start-up and ramp-up of the PLT tokamak by lower hybrid 
waves, 12:2820 (BA;US) 
PLUTONIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Intestinal Absorption 
Effects of duration of fast and animal age on the 
gastrointestinal absorption of plutonium, 12:2002 (J;US) 
Isotope Ratio 
Plutonium isotopic composition by gamma-ray spectroscopy: a 
review, 12:958 (R;US) 
Nuclear Materials Management 
Chemical processing programs monthly status report, May 
1986, 12:157 (R;US) 
Purex Process 
Simulation of several components by the Purex process, 12:153 
(RA;BR;In Portuguese) 
Radiation Monitoring 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Concentration 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Recovery 
Chemical processing programs monthly status report, May 
1986, 12:157 (R;US) 
Solvent Extraction 
Mathematical model for extracting uranium, plutonium, 
neptunium and acid nitric by tributyl phosphate, 12:953 
(RA;BR;In Portuguese) 
PLUTONIUM 238 
Biological Accumulation 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy: a 
review, 12:958 (R;US) 
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Radiation Monitoring 

Measurement of long-lived radionuclides in the Atlantic related 

to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 
Concentration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

PLUTONIUM 239 
Biological Accumulation 

Studies on the bioaccumulation of radionuclides of long half- 

life in mussels in the North East of Spain, 12:1983 (RA;XA) 
Gamma Spectroscopy 

Plutonium isotopic composition by gamma-ray spectroscopy: a 

review, 12:958 (R;US) 
Radiation Monitoring 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
propose disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 

Radioecological Concentration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Biological mixing and radionuclide redistribution in marine 
sediments, 12:1859 (RA;XA) 

Fallout plutonium in Western North Pacific sediments, 12:1743 
(RA;XA) 


Intercomparison studies of transuranics in North Atlantic deep 
sea sediments from the NEA dumpsite, 12:1745 (RA;XA) 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Plutonium distribution in marine and riverine sediments from 
La Spezia area (Ligurian Sea), 12:1744 (RA;XA) 

Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

Radionuclide Kinetics 

Uptake of #***2“°Py and 1 Am by grass on normally grazed 

pastures, 12:1989 (RA;NL) 
Uptake 

Uptake of 7°*240Py and **1Am by grass on normally grazed 

pastures, 12:1989 (RA;NL) 
PLUTONIUM 239 TARGET 
Neutron Reactions 

Experimental studies of fast neutron radiative capture cross- 

sections, 12:2467 (RA;XA) 
Thermal Fission 

Mass-spectrometric study of the neutron fission of heavy 

nuclei, 12:2468 (RA;XA) 
PLUTONIUM 240 
Biological Accumulation 

Studies on the bioaccumulation of radionuclides of long half- 

life in mussels in the North East of Spain, 12:1983 (RA;XA) 





Gamma 

Plutonium isotopic composition by gamma-ray spectroscopy: a 

review, 12:958 (R;US) 
Radiation M 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Marine behaviour of long-lived radiomuiclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 


Radioecological Concentration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Biological mixing and radionuclide redistribution in marine 
sediments, 12:1859 (RA;XA) 

Fallout plutonium in Western North Pacific sediments, 12:1743 
(RA;XA 


) 
Intercomparison studies of transuranics in North Atlantic deep 
sea sediments from the NEA dumpsite, 12:1745 (RA;XA) 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Plutonium distribution in marine and riverine sediments from 
La Spezia area (Ligurian Sea), 12:1744 (RA;XA) 

Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

Radionuclide Kinetics 

Uptake of #**2“°Py and **1Am by grass on normally grazed 

pastures, 12:1989 (RA;NL) 
U 


ptake 
Uptake of ***2“°Py and *“1Am by grass on normally grazed 
pastures, 12:1989 (RA;NL) 
PLUTONIUM 241 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy: a 
review, 12:958 (R;US) 
PLUTONIUM 242 
Emission Spectra 
Atlas of atomic spectral lines of plutonium emitted by an 
inductively coupled plasma, 12:957 (R;US) 
Spectroscopy 


Plutonium isotopic composition by gamma-ray spectroscopy: a 
review, 12:958 (R;US) 
PLUTONIUM COMPOUNDS 
Adsorption 
Actinide sorption on marine sediments, 12:1742 (RA;XA) 
PLUTONIUM DIOXIDE 
Dissolution 
Dissolution of plutonium dioxide using HCI-HF, 12:1040 
(R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PLUTONIUM 241 
PLUTONIUM 242 


Fast Fission 
Absolute measurements of fission cross sections averaged over 
the fission neutron spectrum, 12:2469 (RA;XA) 


Separation 
Fabrication of a tantalum neutral source heat exchanger, 12:267 
(J;US) 


POLLUTION CONTROL EQUIPMENT 
Technology Assessment 


Concentration 
Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 
PMMA 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
Stored Energy 
Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT DEFECTS 
Production 
Cascade diffusion theory of displacement-induced point defect 
concentration and flux fluctuations, 12:731 (R;US) 
POINT LEPREAU-2 REACTOR 
St. John, New Brunswick, Canada. 
Environmental Impacts 
Lepreau 2 environmental impact statement, 12:426 (R;CA) 
Lepreau 2 environmental impact statement. Summary, 12:427 
(R;CA) 
2 environmental impact statement. Supplemental 
information, 12:428 (R;CA) 
POINT MUTATIONS 
See GENE MUTATIONS 
POINT POLLUTANT SOURCES 
Used for general articles when sources are not named. 


Qc (quality control) for stationary source particle-size 
measurements. Report for May 1984-September 1985, 
12:1623 (R;US) 

POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAR CUSP 
Aurorae 

Polar cusp: optical and particle characteristics-dynamics, 

12:2132 (R;US) 
POLAR REGIONS 
Aurorae 

Case study of plasma processes in the dayside cleft, 12:2134 

(R;US) 
Radiation Flux 

Quantitative empirical model of the magnetospheric flux- 

transfer process, 12:2131 (R;US) 
POLARIZED BEAMS 


Proceedings of workshop on physics with polarized beam, 
12:1273 (R;JP;In Japanese and English) 
POLARIZED TARGETS 
Development of a hydrogen and deuterium polarized gas 
target for application in storage rings. Annual report, 
February 1, 1986-January 31, 1987, 12:1223 (R;US) 
Target Chambers 
Dynamic polarization of ‘°C in ethylene-1,2-'°C, glucol, 
12:1042 (J;NL) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FIL 


TERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Performance 
Comparison of pilot data with predictions from the US EPA 
(Environmental Protection Agency) SPRAYMOD computer 
program. Final report, 12:1503 (R;US) 
Technology Assessment 
BACT/LAER (Best Available Control Technology/Lowest 
Achievable Emission Rate) Clearinghouse: a compilation of 
control-technology determinations. First supplement to 1985 








POLLUTION CONTROL EQUIPMENT 
Technology Assessment 


edition. Summary tables and Appendices A-G. Final report, 
12:1612 (R;US) 
POLLUTION REGULATIONS 

Regulations for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 


WINCO Spill Prevention, Control, and Countermeasures 
(SPCC) plan, 12:1760 (R;US) 
t 


Hazardous-waste enforcement in Illinois. Annual report (Final), 
12:599 (R;US) 
POLLUTION SOURCES 


See also POINT POLLUTANT SOURCES 
STATIONARY POLLUTANT SOURCES 


Inventories 
BACT/LAER (Best Available Controi Technology/Lowest 
Achievable Emission Rate) Clearinghouse: a compilation of 
control-technology determinations. First supplement to 1985 
edition. Summary tables and Appendices A-G. Final report, 
12:1612 (R;US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLOIDAL DIVERTORS 
See POLOIDAL FIELD DIVERTORS 
POLOIDAL FIELD DIVERTORS 
Computer-Aided Design 

Compact ignition device poloidal field system trade-studies 
using an equilibrium field expansion technique, 12:3067 
(BA;US) 

Fabrication 
Modular tokamak magnetic system, 12:3071 (BA;US) 
Performance 
Modular tokamak magnetic system, 12:3071 (BA;US) 
POLONIUM 210 
Radiation Monitoring 

Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Radioecological Concentration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Contribution to the study of radioactivity in marine organisms. 
Dosage of ?!°Po in Perna perna Linnaeus 1758, 12:1865 
(R;BR) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Absorption Spectra 

Time domain formulation of optical spectroscopy involving 

three potential energy surfaces, 12:2191 (J;US) 
Electronic Structure 

Time domain formulation of optical spectroscopy involving 

three potential energy surfaces, 12:2191 (J;US) 
Excited States 

Time domain formulation of optical spectroscopy involving 

three potential energy surfaces, 12:2191 (J;US) 
Raman Spectra 

Time domain formulation of optical spectroscopy involving 

three potential energy surfaces, 12:2191 (J;US) 
POLYCRYSTALS 
Orientation 
Inference of crystallite orientation distribution function from 
the velocity of ultrasonic plate modes, 12:1126 (R;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Tandem mass spectrometry (MS/MS) and fourier transform 
mass spectrometry (FTMS) for analysis of substituted 
polycyclic aromatic compounds. Annual report, 12:713 
(R;US) 
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Air Pollution 
Stability of polynuclear aromatic compounds collected from air 
on quartz fiber filters and XAD-2 resin. Report for 1 
October 1985-31 March 1986, 12:1563 (R;US) 
Effects 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissue, 12:2025 (J;US) 


Measurement by room-temperature phosphorescence of 
polynuclear aromatics containing hydrocarbon fuels that 
permeate glove materials, 12:2010 (R;US) 

POLYENES 
Chemical Bonds 

Configurational dependence of the optical properties of 7- 

conjugated polymers. I. Strong disorder limit, 12:864 (J;US) 
Structure 


Configurational dependence of the optical properties of 7- 
conjugated polymers. I. Strong disorder limit, 12:864 (J;US) 


Properties 
Configurational dependence of the optical properties of 7- 
conjugated polymers. I. Strong disorder limit, 12:864 (J;US) 
Oscillator Strengths 
Configurational dependence of the optical properties of 7r- 
conjugated polymers. I. Strong disorder limit, 12:864 (J;US) 


Solitons, polarons, and phonons in the infinite polyyne chain, 
12:865 (J;US) 
Polarizability 
Configurational dependence of the optical p ies of 7- 
conjugated polymers. I. Strong disorder limit, 12:864 (J;US) 
Polarons 
Solitons, polarons, and phonons in the infinite polyyne chain, 
12:865 (J;US) 
Solitons 
Solitons, polarons, and phonons in the infinite polyyne chain, 
12:865 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical 
Novel macrocyclic carriers for proton-coupled liquid 
membrane transport. Progress report, 1 December 1985-31 
July 1986, 12:991 (R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 
See also POLYTETRAFLUOROETHYLENE 


Role of order in pyroelectricity of PVF2 (Polyvinylidene 
fluoride), 12:868 (J;GB) 
POLY(SOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYMER FLOODING 
See WATERFLOODING 
POLYMERS 
See also ORGANIC POLYMERS 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
Deformation 
Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
Stored Energy 
Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
IL CRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPROPYLENE 
Coherent Radiation 
Measurement of coherent transition x rays, 12:2204 (J;US) 
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Electron Collisions 

Measurement of coherent transition x rays, 12:2204 (J;US) 
Soft X Radiation 
Measurement of coherent transition x rays, 12:2204 (J;US) 


POLYSACCHARIDES 


See also CELLOPHANE 
CELLULOSE 
LIGNIN 


Hydrogen cycling in Desulfovibrio: a new mechanism for 
energy coupling in anaerobic microorganisms, 12:1945 
(BA;US) 

Physiological diversity of the sulfate-reducing bacteria, 12:1946 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
Deformation 
of deformed polymers under dimensional constraint, 
12:863 (J;US) 


Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 
Stored Energy 
Annealing of deformed polymers under dimensional constraint, 
12:863 (J;US) 


POLYSULFIDES 


See SULFIDES 


POLYTETRAFLUOROETHYLENE 


Chemical Preparation 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 
Chemical Radiation Effects 
Effects of low-energy electron bombardment on the surface 
chemical structure and adhesive properties of 
polytetrafluoroethylene (PTFE), 12:867 (J;US) 
Permeability 
Development and evaluation of sulfonated polysulfone 
membranes for the zinc/ferricyanide battery, 12:589 (BA;US) 


POLYTETRAOXANE 


See ORGANIC POLYMERS 


POLYTHENE 


See POLYETHYLENES 

POLY(VINYLIDENE FLUORIDE) 

See FLUORINATED ALIPHATIC HYDROCARBONS 
PONDS (COOLING) 

See COOLING PONDS 


PORK 


See MEAT 
POROUS MATERIALS 
Heat Transfer 
Natural convection experiments about a finite-length 
cylindrical heat source in a liquid-saturated porous medium, 
12:224 (RA;US) 
Mathematical Models 
Natural convection experiments about a finite-length 
cylindrical heat source in a liquid-saturated porous medium, 
12:224 (RA;US) 
Oil Saturation 
Design and operation of the three-phase relative 
apparatus (x-ray/microwave system), 12:79 (R;US) 
P 


Design and operation of the three-phase relative permeability 
apparatus (x-ray/microwave system), 12:79 (R;US) 
Elastic wave attenuation in rocks containing fluids, 12:2082 
G;US) 
Water 
Design and operation of the three-phase relative 
apparatus (x-ray/microwave system), 12:79 (R;US) 
Wave 
Elastic wave attenuation in rocks containing fluids, 12:2082 
(J;US) 
Extensions of Biot's theory of poroelasticity to complex porous 
media, 12:2230 (R;US) 
IRRPHYRINS 


See also CHLOROPHYLL 


Catalytic Effects 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes. Progress report, 12:1017 (R;US) 
Redox Reactions 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes. Progress report, 12:1017 (R;US) 
PORTAL SYSTEM 
Dynamic Function Studies 


evaluation of portal circulation. Experimental 


Radioisotopic 
study, 12:1913 (RA;BR;In Portuguese) 
Radionuclide Kinetics 


Radioisotopic evaluation of portal circulation. Experimental 
study, 12:1913 (RA;BR;In Portuguese) 
PORTLAND CEMENT 


Strength 
Assessment of hybrid electric propulsion systems for motor 
vehicles. Final report, 12:875 (R;US) 


Respiratory effects of portland cement dust, 12:1611 (R;US) 


Assessment of hybrid electric propulsion systems for motor 
vehicles. Final report, 12:875 (R;US) 
Performance Testing 
EPICOR-II resin waste form testing, 12:881 (R;US) 
Radiation Effects 
Evaluation of Dynamic Elasticity Module in samples of 
Portland (type 1) cement paste exposed to neutronic 
irradiation, 12:876 (RA;BR;In Portuguese) 
Temperature Dependence 
Evaluation of Dynamic Elasticity Module in samples of 
Portland (type 1) cement paste exposed to neutronic 
irradiation, 12:876 (RA;BR;In Portuguese) 
PORTS 
See HARBORS 
PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
Safety 
Energy systems evaluation of potential for incidents having 
health or safety impact, 12:255 (R;US) 
Waste Heat Utilization 
Heating with waste heat, 12:692 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Radiation M: 
Evaluation of radiation detection systems for simultaneous 
uranium and technetium monitoring at X-326 purge vents, 
12:256 (R;US) 
Safety 
Energy systems evaluation of potential for incidents having 
health or safety impact, 12:255 (R;US) 
Waste Heat Utilization 
Heating with waste heat, 12:692 (R;US) 
PORTSMOUTH PLANT 
See PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
POSITION SENSITIVE DETECTORS 
Data Acquisition Systems 
Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques, 12:1377 (J;NL) 
POSITIVE IONS 
See CATIONS 
POSITRON COMPUTED TOMOGRAPHY 
Nuclear Medicine 
Exciting promise of posi emission tomography for nuclear 
medicine in South Africa, 12:1914 (RA;ZA) 
POSITRONIUM 
Kinetic Energy 
Production of energetic positronium at metal surfaces, 12:2205 
(J;US) 


Production of energetic positronium at metal surfaces, 12:2205 
G;US) 
POSITRONS 
Acceleration 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 














POSITRONS 
Electromagnetic interactions 


Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Ion Sources 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
ion 


Study of solids by use of nonthermalized positrons, 12:801 
(J;US) 


ing 
Study of solids by use of nonthermalized positrons, 12:801 
(J;US) 
POSTULATED PARTICLES 
See also HIGGS BOSONS 


MAGNETIC MONOPOLES 
QUARKS 


Particle Decay 
Does the photino decay, 12:2278 (R;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Activation Analysis 
Radioanalytical technique using (n,2n) reaction for the 
elemental analysis of samples, 12:939 (R;XA) 
Adsorption 
Ammonia synthesis over iron single-crystal catalysts: the 
effects of alumina and potassium, 12:281 (J;US) 
Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 
Catalytic Effects 
Ammonia synthesis over iron single-crystal catalysts: the 
effects of alumina and potassium, 12:281 (J;US) 
Studies of metal/carbon surface chemistry, June 1-August 31, 
1986, 12:15 (R;US) 
X-Ray Fluorescence Analysis 
Blood bromine levels in a Pacific atoll population, 12:2020 
G;US) 
POTASSIUM BASE ALLOYS 
Electromotive Force 
Anomalous behavior of liquid K—Pb alloys: Excess stability, 
entropy, and heat capacity, 12:789 (J;US) 


Anomalous behavior of liquid K—Pb alloys: Excess stability, 
entropy, and heat capacity, 12:789 (J;US) 
Thermodynamic Properties 
Anomalous behavior of liquid K—Pb alloys: Excess stability, 
entropy, and heat capacity, 12:789 (J;US) 
POTASSIUM COMPOUNDS 


See also POTASSIUM NITRATES 
POTASSIUM OXIDES 


Absorption Spectra 
Pressure tuning spectroscopy of binuclear metal cluster 
compounds, 12:887 (J;US) 
Chromium 51 
Chromium 51 em K2CrO;,: reactions of dopant atoms in solid 
state, 12:2422 (RA;BR;In Portuguese) 
Ecological Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
Solvent Extraction 
Effect of sidearm length upon competitive alkali metal solvent 
extraction into chloroform by lipophilic crown phosphonic 
acid monoalkyl esters, 12:964 (J;US) 
Water Chemistry 
Influence of sodium, potassium, and lithium on hypochlorite 
solution equilibria, 12:1855 (BA;US) 
POTASSIUM NITRATES 
Activation Analysis 
Radioanalytical technique using (n,2n) reaction for the 
elemental analysis of samples, 12:939 (R;XA) 
POTASSIUM OXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly report, 
April 1, 1986-May 31, 1986, 12:23 (R;US) 
Metallography 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
Metallurgical Effects 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
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Pressing 
Metallography of Fe/KC10/sub 4/ powders, 12:828 (BA;US) 
POTENTIAL (ELECTRIC) 


See ELECTRIC POTENTIAL 
POWDERS 
Air Pollution 

Preliminary survey report: control technology for manual 
transfer of chemical powders at City of Hamilton Municipal 
Electric Plant, Hamilton, Ohio, 12:1602 (R;US) 

Indoor Air Pollution 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Corning Glassworks, 
Harrodsburg, Kentucky, 12:1550 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Harshaw Filtrol Partnership, 
Louisville, Kentucky, 12:1601 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Hobart Corporation, Mt. 
Sterling, Kentucky, 12:1607 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Porcelain Metals 
Corporation, Louisville, Kentucky, 12:1599 (R;US) 

Inhalation 

Use of a jet mill for dispersing dry powder for inhalation 

studies, 12:2032 (J;US) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER CONDITIONING CIRCUITS 
Equipment Protection Devices 

MHD channel development. Quarterly report, January 1986- 

March 1986, 12:641 (R;US) 
POWER DISTRIBUTION SYSTEMS 
System Failure Analysis 

Electromagnetic pulse effect on civilian facilities, 12:1449 

(R;US) 


See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
Coal 
Use of plasma torches for igniting burners and as a substitute 
for auxiliary fuels in power plants, 12:695 (RA;FI;In Finnish) 
Hazardous Materials 
Preliminary survey report: control technology for manual 
transfer of chemical powders at City of Hamilton Municipal 
Electric Plant, Hamilton, Ohio, 12:1602 (R;US) 
Peat 
Use of plasma torches for igniting burners and as a substitute 
for auxiliary fuels in power plants, 12:695 (RA;FI;In Finnish) 
Wood Fuels 
Use of plasma torches for igniting burners and as a substitute 
for auxiliary fuels in power plants, 12:695 (RA;FI;In Finnish) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also ANGRA-1 REACTOR 
BRAIDWOOD-1 REACTOR 
BRAIDWOOD-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FESSENHEIM-1 REACTOR 
FESSENHEIM-2 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
HBWR REACTOR 
JATR REACTOR 
JOYO REACTOR 
KORI-1 REACTOR 
KORI-2 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 


MAINE YANKEE REACTOR 





MC GUIRE-I REACTOR 
MC GUIRE-2 REACTOR 


OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PHENIX REACTOR 
PICKERING-2 REACTOR 
ROBINSON-2 REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
SPACE POWER REACTORS 
THREE MILE ISLAND-2 REACTOR 
TIHANGE REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
VHTR REACTOR 
WNP-3 REACTOR 
WWER-S REACTOR 
Computerized Simulation 
Lessons learned from the development and application of an 
advanced engineering simulator, 12:573 (BA;US) 
Radioactive Waste Disposal 
Chemical conditions in the repository for low- and 
intermediate-level reactor waste, 12:227 (R;FI) 
POWER SUPPLIES 
See also MARX GENERATORS 
PHOTOVOLTAIC POWER SUPPLIES 
Data Transmission Systems 
Field experience with optical data links, 12:3076 (BA;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also INTERCONNECTED POWER SYSTEMS 
Reliability 
Economics of power system reliability and planning. Theory 
and case study, 12:634 (R;US) 
POWER TRANSMISSION LINES 
Electrical Transients 
Fault recording using data reduction in electric power 
networks, 12:381 (R;DE;In German) 
Environmental Impacts 
Bibliography of the Maryland power plant siting program, 
Seventh Edition, 12:369 (R;US) 
Materials 
Wood pole properties. Volume 3. Western red cedar data and 
size effect, 12:378 (R;US) 
On-Line Measurement Systems 
Fault recording using data reduction in electric power 
networks, 12:381 (R;DE;In German) 
PRASEODYMIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Nuclear Models 
Non-equilibrium neutron emission in reactions induced by light 
and heavy ions, 12:2480 (RA;XA) 
Reviews 
Non-equilibrium neutron emission in reactions induced by light 
and heavy ions, 12:2480 (RA;XA) 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PREFABRICATED BUILDINGS 
Research 
Japan’s manufactured housing capability. A review of the 
industry and assessment of future impact on the US market, 
12:658 (R;US) 
Technology Assessment 
Japan’s manufactured housing capability. A review of the 
industry and assessment of future impact on the US market, 
12:658 (R;US) 
PREGNANCY 
Blood Pressure 
Study of the components of renin-angiot Iidosterone 
system and Kallikrein-Kinin system in normal pregnancy, 
12:1912 (R;BR;In Portuguese) 





Metabolism 
Study of the components of renin-angiotensinaldosterone 
system and Kallikrein-Kinin system in normal pregnancy, 
12:1912 (R;BR;In Portuguese) 
PRESSES 
Construction 


Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
January 1-March 31, 1985, 12:57 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, July 1- 
September 30, 1985, 12:58 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Final report, September 22, 1983-December 
31, 1985, 12:59 (R;US) 

Design 

Development and testing of a novel mechanical device for 
dewatering peat. Topical report, September 22, 1983-March 
23, 1984, 12:55 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
January 1-March 31, 1985, 12:57 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress 
October 1-December 31, 1984, 12:56 (R;US) 

Development and testing of a novel mechanical device for 

peat. Quarterly technical progress report, July 1- 
September 20 1s 1985, 12:58 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Final report, September 22, 1983-December 
31, 1985, 12:59 (R;US) 

Fabrication 


Development and testing of a novel mechanical device for 
dewatering peat. Topical report, September 22, 1983-March 
23, 1984, 12:55 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
October 1-December 31, 1984, 12:56 (R;US) 

Installation 


Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
January 1 x + mart 31, 1985, 12:57 (R;US) 

Materials 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
October 1-December 31, 1984, 12:56 (R;US) 

Performance Testing 

Development and testing of a novel mechanical device for 
dewatering peat. Final report, September 22, 1983-December 
31, 1985, 12:59 (R;US) 

Testing 

Development and testing of a novel mechanical device for 
dewatering peat. Topical report, September 22, 1983-March 
23, 1984, 12:55 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
January 1-March 31, 1985, 12:57 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
October 1-December 31, 1984, 12:56 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, July 1- 
September 30, 1985, 12:58 (R;US) 

PRESSURE TUBES 
Destructive Testing 

Pressure tube rupture in a closed tank. Feasibility study, 12:424 

(R;CA) 
PRESSURE VESSELS 
Crack 

Application of a two-mechanism model for environmentally- 

assisted crack growth, 12:396 (R;US) 
Residual Stresses 

Experimental evaluation of residual stresses in a weld clad 

plate and clad test specimens, 12:773 (R;US) 














PRESSURE VESSELS 
Thermal Shock 


Thermal Shock 
Computational model for residual stresses in a clad plate and 
clad fracture specimens, 12:771 (R;US) 
Plan for experimental characterization of clad vessel steel after 
irradiation, 12:772 (R;US) 
Pressurized thermal shock a regulatory perspective, 12:532 
(RA;US) 
PRESSURIZED WATER COOLED MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Fission Products 
Characterization of radioactive nuclides in primary cooling 
water, 1. Evaluation of fissile nuclides and total fission 
numbers due to “°U and **°Pu in reactor materials heavily 
irradiated by reactor neutrons, 12:476 (R;JP;In Japanese) 
Heat Transfer 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
Hydraulics 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 


Improved model for predicting reactor coolant pump behavior, 
12:540 (RA;US) 
Steam Generators 
Primary cooling check valve steam generator and loose parts 
events of November 1985, 12:570 (R;US) 
Two-Phase Flow 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
Valves 
Primary cooling check valve steam generator and loose parts 
events of November 1985, 12:570 (R;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTING AND PUBLISHING INDUSTRY 
Hazardous Materials 
Health hazard evaluation report HETA 85-137-1648, 
Hirschfield Press, Denver, Colorado, 12:1562 (R;US) 
Health hazard evaluation report HETA 84-319-1649, Pioneer 
Ministries, Wheaton, Illinois, 12:1564 (R;US) 
PROCESS SOLUTIONS 
Monitoring 
Process monitoring concepts for safeguards and demonstrations 
at an Oak Ridge National Laboratory test facility, 12:152 
(R;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTIVITY 
Forecasting 
Wheat yield forecasting model: a new approach, 12:1687 
(RA;US) 
Mathematical Models 
Wheat yield forecasting model: a new approach, 12:1687 
(RA;US) 
PROGRAMMING 
Limited to computer programming. 
See also DATA-FLOW PROCESSING 
PARALLEL PROCESSING 
VECTOR PROCESSING 
Maintenance 
Development tools for large-scale computer programs, 12:3231 
(R;JP;In Japanese) 
PROGRAMMING LANGUAGES 
Manuals 
SISAL: streams and iteration in a single 


assignment language. 
Language reference manual, Version 1.2. Revision 1, 12:3238 
(R;US) 
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PROJECT (DOMINIC) 
See DOMINIC PROJECT 
PROJECT (GREENHOUSE) 
See GREENHOUSE PROJECT 
PROJECT (ivy) 
See IVY PROJECT 
PROJECT (UPSHOT) 
See UPSHOT PROJECT 
PROJECTORS (SCANNING) 
See SCANNING MEASURING PROJECTORS 
PROMETHIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Deuteron Reactions 
Characteristics of the neutron-strippings in the d(CsHs) 
interactions at psub(d)=1.0 and 1.7 GeV/s per nucleon, 
12:2542 (R;SU;In Russian) 
Neutron Reactions 
Characteristics of the neutron-strippings in the d(CsHs) 
interactions at psub(d)=1.0 and 1.7 GeV/s per nucleon, 
12:2542 (R;SU;In Russian) 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
Structure Factors 
X-ray diffraction study of liquid propane at 92 and 228°K, 
12:888 (J;US) 


Systems 
Evaluation of methods to compare consequences from 
hazardous materials transportation accidents, 12:166 (R;US) 
X-Ray Diffraction 
X-ray diffraction study of liquid propane at 92 and 228°K, 
12:888 (J;US) 
PROPANONE 
See ACETONE 
PROPORTIONAL COUNTERS 
See also MULTIWIRE PROPORTIONAL CHAMBERS 
Spatial Resolution 
Developments in gas detectors for synchrotron X-ray 
radiation, 12:1380 (J;NL) 
PROSPECTING 
Seismic Surveys 
Studies about the absorption and dispersion of seismic waves in 
viscoelastic media using synthetic seismograms, 12:2078 
(R;DE) 
PROSTAGLANDINS 
Biosynthesis 
Ozone inhibits prostacyclin synthesis in pulmonary 
endothelium, 12:2019 (R;US) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Adhesion 
Advanced high temperature coating systems beyond current 
state-of-the-art s Final technical report, 1 January 
1980-31 December 1984, 12:721 (R;US) 
PROTEINS 
See also CHLOROPHYLL-BINDING PROTEINS 
OTEINS 


Contribution of proteins to the formation of trihalomethanes on 
chlorination of natural waters, 12:1803 (BA;US) 

Kinetic study of the blue copper protein rusticyanin from 
Thiobacillus ferrooxidans, 12:1892 (J;US) 


Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques, 12:1377 (J; NL) 
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Electrophoresis 

Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:1887 (RA;XA) 

Two dimensional (2-D) electrophoresis and silver staining of 
proteins in SDS gels, 12:1888 (RA;XA) 

Fractionation 

Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Final report, May 1, 1983-April 30, 1986, 
12:1880 (R;US) 

Health Hazards 

Health hazard evaluation report HETA 84-163-1657, 
Siouxpreme Egg Products, Sioux Center, Iowa, 12:1559 
(R;US) 

Labelling 

Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:1887 (RA;XA) 

Radiolabeling, extraction and characterization of surface 
antigens as illustrated by studies on Schistosoma mansoni, 
12:1885 (RA;XA) 

Structure-Activity Relationships 

Quantum biology and quantum pharmacology: proceedings, 

12:1884 (R;US) 
Translocation 

Photoperiodic control of soybean 'C-assimilate partitioning 

during the seed filling period, 12:1953 (J;US) 
PROTEUS REACTOR 

LWHCR physics experiments and their interpretation, 12:491 
(R;CH) 

PROTO-CLEO STELLARATORS 
Current-Drive Heating 

High-frequency inductive breakdown and heating in the Proto- 

Cleo Stellarator, 12:2830 (BA;US) 
Electric Fields 
High-frequency inductive breakdown and heating in the Proto- 
Cleo Stellarator, 12:2830 (BA;US) 
Magnetic Field Configurations 
Poloidal flux in stellarators and torsatrons, 12:3144 (BA;US) 
Magnetic Flux 
Poloidal flux in stellarators and torsatrons, 12:3144 (BA;US) 
Plasma Heating 

High-frequency inductive breakdown and heating in the Proto- 

Cleo Stellarator, 12:2830 (BA;US) 
PROTON BEAMS 
Beam Transport 

Reconstruction of the proton beam transport channel at the 

LIYaF synchrocyclotron, 12:1256 (RA;SU;In Russian) 
Depth Dose Distributions 

Theoretical considerations in large field spot scanning proton 

irradiation, 12:1229 (RA;ZA) 
Mathematical Models 

Theoretical considerations in large field spot scanning proton 

irradiation, 12:1229 (RA;ZA) 
PROTON REACTIONS 
Elastic Scattering 

To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 

Inelastic Scattering 

Structure of /sup 96/Ru, 12:2442 (J;US) 

To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 

Knock-Out Reactions 

Excitation of O~ -states in inelastic proton reaction at 

intermediate energies, 12:2439 (R;SU;In Russian) 
Nuclear Potential 

To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 

Optical Models 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 


PROTONS 
Spectrometers 


Pickup Reactions 
(p,t) reaction on even-mass cadmium nuclei: Test for the 
admixture of intruder configurations in the ground states, 
12:2444 (J;US) 


Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 

PROTON SOURCES 
Tandem Mirrors 

Proton source of the AMBAL facility atom injector, 12:2985 

(RA;SU;In Russian) 
PROTON TRANSPORT 
Mathematical Models 

Excited-state proton transfer studies: influence of the solvent 

on the reaction dynamics, 12:992 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
Pair Production 

Prospects for supersymmetry at the Fermilab collider, 12:2283 

G;US) 


Prospects for supersymmetry at the Fermilab collider, 12:2283 
G;US) 
PROTON-NEUTRON INTERACTIONS 
Weak Interactions 
Investigations of weak interactions with polarized neutrons, 
12:2246 (RA;XA) 
PROTON-PROTON INTERACTIONS 
Bremsstrahlung 
Polarised proton-proton bremsstrahlung, 12:2254 (R;CA) 
Elastic Scattering 
Energy dependence of spin effects in p/sub up-arrow/+p/sub 
up-arrow/->p+p, 12:2259 (J;US) 
Energy dependence of polarization effects in exclusive hadron 
scattering, 12:2280 (J;US) 
Helicity 
Energy dependence of polarization effects in exclusive hadron 
scattering, 12:2280 (J;US) 
Inclusive Interactions 
WW production from pp collisions, 12:2291 (J;US) 
J-J Coupling 
Energy dependence of spin effects in p/sub up-arrow/+p/sub 
up-arrow/->p-+p, 12:2259 (J;US) 
PROTONS 
See also SOLAR PROTONS 
Cavitation 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Interactions 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Energy Losses 
Geometrical effect on the measurement of stopping power, 
12:2537 (RA;JP) 
Ton Sources 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Particle Production 
Mechanism of cumulative proton production in pion-nucleus 
interactions at 5 GeV/c. A phenomenological analysis, 
12:2413 (R;SU) 
Spectra of p,d,t emitted at 160 deg in a reaction with the %C 
nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
Particle Tracks 
Calculation of heavy-ion tracks in liquid water, 12:2553 (J;US) 
Potential Energy 
Potential energy surfaces in the classical limit of the IBM-2, 
12:2529 (J;NL) 
Spectrometers 
Calculated response of a Linear Energy Transfer Spectrometer 
(LETS) correlation with relative biological effectiveness and 
quality factors. Technical report, June 1969-June 1971, 
12:1332 (R;US) 








PROTONS 
Stopping Power 


Stopping Power 
Geometrical effect on the measurement of stopping power, 
12:2537 (RA;JP) 
PROTOTYPE FAST REACTOR JAPAN 
See MONJU REACTOR 
PROTOZOA 
Sensitivity 
Sensitivity of vegetative protozoa to free and combined 
chlorine, 12:1846 (BA;US) 
PSEUDOMONAS 
Growth 
Induced formation of chelating agents by Pseudomonas 
aeruginosa grown in presence of thorium and uranium, 
12:2031 (J;DE) 
PSI-3105 RESONANCES 
Particle Production ; 
Search for exclusive J-italic/psi production, 12:2256 (J;US) 
PTFE 
See POLYTETRAFLUOROETHYLENE 
PUBLIC BUILDINGS 
Solar Heating 
Vail Pass solar-heated rest area. Final report, 12:323 (R;US) 
PUGET SOUND 
Water Pollution 
Occurrence of hepatic neoplasms and other lesions in bottom- 
dwelling fish and relationship to pollution in Puget Sound, 
Washington, 12:1832 (BA;US) 
PULMONARY LAVAGE 
See LUNGS 
PULSE COMBUSTION 
Fluid Mechanics 
Fluid mechanics and combustion characteristics, 12:1159 
(RA;US) 
Reaction Kinetics 


Chemical kinetics modeling, 12:1162 (RA;US) 
Research Programs 
Sandia pulse combustion facility, 12:1158 (RA;US) 
PULSE COMBUSTORS 
Design 
Rijke pulse combustors for liquid fuel, 12:1164 (RA;US) 
Heat Transfer 
Heat transfer from pulse combustors, 12:1160 (RA;US) 
Liquid Fuels 
Rijke pulse combustors for liquid fuel, 12:1164 (RA;US) 
Mathematical Models 
Pulse combustor modeling, 12:1161 (RA;US) 
Research Programs 
Heat transfer from pulse combustors, 12:1160 (RA;US) 
Uses 
Acoustically enhanced drying, 12:1163 (RA;US) 
PULSE DISCRIMINATORS 
Multiwire Proportional Chambers 
Discriminator operating by the constant fraction method for 
proportional chambers with delay lines, 12:1343 (R;SU;In 
Russian) 


High-Voltage Pulse Generators 
Use of matching lines in shaping systems of high-current 
pulsed accelerators, 12:2998 (RA;SU;In Russian) 
PULSE STRETCHERS 
See PULSE SHAPERS 
PULSED D-T REACTORS 
Hybrid Reactors 
Evaluation of the limiting pressure effect on stellarator-reactor 
performances, 12:2996 (RA;SU;In Russian) 
Tokamak Devices 
On a possibility of construction of a tokamak-reactor using 
warm windings, 12:2997 (RA;SU;In Russian) 
Test thermonuclear reactor, 12:2970 (RA;SU;In Russian) 
Torsatron Stellarator 
Design and lay-out of a torsatron-reactor, 12:2995 (RA;SU;In 
Russian) 
Evaluation of the limiting pressure effect on stellarator-reactor 
performances, 12:2996 (RA;SU;In Russian) 
PULVERIZED FUEL ASH 
See FLY ASH 





ERA-12/1 / 2768 


PUMICE 
Wave Propagation 
On the location of frequencies of maximum acoustic-to-seismic 
coupling, 12:2080 (J;US) 
PUMPED STORAGE POWER PLANTS 
Water Pollution 
Primary productivity (1*C) at Twin Lakes Colorado: 1973-81 
study results, 12:1871 (R;US) 
PUMPS 
See also CENTRIFUGAL PUMPS 
WIND-POWERED PUMPS 
Design 


Performance of a new type of down-hole motor/pump 
powered by down-hole forces for secondary recovery of 
natural gas from watered-out wells and dissolved gas in deep 
brines, 12:103 (R;US) 

Directories 

Directory of manufacturers of small hydropower equipment. 

Third edition, 12:287 (R;US) 
Evaluation 

Evaluation of metal bellows brand pumps to replace B-4 style 

pumps, 12:1060 (R;US) 
P 


Improved model for predicting reactor coolant pump behavior, 

12:540 (RA;US) 
Performance Testing 

Performance of a new type of down-hole motor/pump 
powered by down-hole forces for secondary recovery of 
natural gas from watered-out wells and dissolved gas in deep 
brines, 12:103 (R;US) 

PUREX PROCESS 
Simulation 


Simulation of several components by the Purex process, 12:153 
(RA;BR;In Portuguese) 
Mixer-Settlers 
Simulation of several components by the Purex process, 12:153 
(RA;BR;In Portuguese) 
Research Programs 
Chemical processing programs monthly status report, May 
1986, 12:157 (R;US) 
PURITY 
See IMPURITIES 
PUSAN KORI-1 REACTOR 
See KORI-1 REACTOR 
PUSAN KORI-2 REACTOR 
See KORI-2 REACTOR 
PWR TYPE REACTORS 


See also ANGRA-1 REACTOR 
BRAIDWOOD-1 REACTOR 
BRAIDWOOD-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CATAWBA-I REACTOR 
CATAWBA-2 REACTOR 
FESSENHEIM-1 REACTOR 
KORI-1 REACTOR 
KORI-2 REACTOR 
MAINE YANKEE REACTOR 
MC GUIRE-1 REACTOR 
MC GUIRE-2 REACTOR 
OCONEE-I REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
ROBINSON-2 REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TIHANGE REACTOR 
WESTINGHOUSE STANDARD REACTOR 
WNP-3 REACTOR 
WWER TYPE REACTORS 


Control Systems 
1985 nuclear power plant safety control technology seminar: 
proceedings, 12:513 (R;US) 
Construction 


Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 


Preliminary calculations on direct heating of a containment 
atmosphere by airborne core debris, 12:556 (R;US) 
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Economics 
Nuclear Power Options Viability Study. Volume 3. Nuclear 
discipline topics, 12:397 (R;US) 
Failure Mode Analysis 
PWR systems transient analysis, 12:575 (BA;US) 
Fire Hazards 
Flammability limits and combustion characteristics of 
hydrogen:air:steam at intermediate-scale, 12:564 (R;US) 
Management 


Review of measurement and design considerations of PWR 
physics parameters and fuel management applications of 
margins, 12:404 (RA;US) 

Loss of Coolant 

Assessment of REFLA local power effect model with CCTF 
data, 12:519 (R;JP) 

Maturity of reactor safety thermal-hydraulics, 12:529 (RA;US) 

PWR small break LOCA, 12:576 (BA;US) 

US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 

Loss of Flow 
PWR systems transient analysis, 12:575 (BA;US) 
Meltdown 

Preliminary calculations on direct heating of a containment 

atmosphere by airborne core debris, 12:556 (R;US) 
Neutron Flux 

Pseudo-Harmonics method: an application to thermal reactors, 

12:415 (R;BR;In Portuguese) 


Through a cloudy crystal ball, 12:528 (RA;US) 
Performance 
Light water reactor - better every day, 12:384 (RA;US) 
Plutonium Recycle 
Mixed loading calculation scheme for plutonium recycling in 
PWRs. Qualification on the Pu MINERVE experiment, 
12:408 (RA;US) 
Pressure Vessels 
Application of a two-mechanism model for environmentally- 
assisted crack growth, 12:396 (R;US) 
Pressurized thermal shock a regulatory perspective, 12:532 
(RA;US) 
Primary Coolant Circuits 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
Physics and safety aspects of the minimum attention plant, 
12:534 (RA;US) 
Radioactive Aerosols 
Uranium oxide aerosol experiments in steam-air atmospheres: 
NSPP Tests 401-407, data record report, 12:559 (R;US) 
Reactor Accidents 
Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 
Reassessment of the technical bases for estimating source 
terms. Final report, 12:524 (R;US) 
Reactor Components 
Concrete component aging and its significance relative to life 
extension of nuclear power plants, 12:395 (R;US) 
Impacts of age-related failures on nuclear systems, 12:509 
(R;US) 
Reactor Core 
Containment of degraded core accidents, 12:574 (BA;US) 
Current challenges in nuclear reactor safety, 12:527 (RA;US) 
Reactor Cores 
ERASME: an extensive experiment for LWHCR design 
qualification, 12:392 (RA;US) 
LWHCR physics experiments and their interpretation, 12:391 
(RA;US) 
Reactor Decommissioning 
Nuclear reactor decommissioning: an analysis of the regulatory 
environments, 12:561 (R;US) 
Reactor Kinetics 
RETRAN-02 one-dimensional kinetics model: a review, 12:550 
(RA;US) 
Reactor Materials 
Concrete component aging and its significance relative to life 
extension of nuclear power plants, 12:395 (R;US) 


Specifications 


Evaluation of welded and repair-welded stainless steel for 
LWR service. Annual report, October 1984-September 1985. 
Volume 3, No. 2, 12:394 (R;US) 

Integration of wide-plate crack-arrest test results, 12:505 
(R;US) 

Nuclear plant irradiated steel handbook, 12:388 (R;US) 

Reactor Operation 

Exploratory trend and pattern analysis of 1981 through 1983 
oy Event Report data. Appendices. Volume 2, 12:553 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Main report. Volume 1, 12:552 
(R;US) 

Some new directions in system transient simulation, 12:385 
(R;US) 

Reactor Physics 

ERASME: an extensive experiment for LWHCR design 
qualification, 12:392 (RA;US) 

Improved nodal modeling below hot zero power conditions, 
12:407 (RA;US) 

LWHCR physics experiments and their interpretation, 12:391 
(RA;US) 

Modified Borresen’s coarse-mesh method for a spatial neutron 
kinetics problem of light water reactor, 12:393 (RA;US) 

Physics and safety aspects of the minimum attention plant, 
12:534 (RA;US) 

Review of measurement and design considerations of PWR 
physics parameters and fuel management applications of 
margins, 12:404 (RA;US) 

RITME: a fast computing simulator for 3D power distribution 
calculations /sup T/N large PWRs’ core, 12:410 (RA;US) 

State of reactor physics in Japan, 12:530 (RA;US) 

Reactor Protection Systems 

Review of operating experience on reactor trip systems, 12:506 

(R;US) 
Reactor Safety 

1985 nuclear power plant safety control technology seminar: 
proceedings, 12:513 (R;US) 

Current challenges in nuclear reactor safety, 12:527 (RA;US) 

Impacts of age-related failures on nuclear systems, 12:509 
(R;US) 

Maturity of reactor safety thermal-hydraulics, 12:529 (RA;US) 

New perspectives on reactor safety, 12:531 (RA;US) 

Physics and safety aspects of the minimum attention plant, 
12:534 (RA;US) 

Pressurized thermal shock a regulatory perspective, 12:532 
(RA;US) 

Reactor analysis support package (RASP). Volume 7. PWR 
set-point methodology. Final report, 12:512 (R;US) 

RETRAN-02 one-dimensional kinetics model: a review, 12:550 
(RA;US) 

State of reactor physics in Japan, 12:530 (RA;US) 

Through a cloudy crystal ball, 12:528 (RA;US) 

Topical meeting in reactor physics safety three-dimensional 
analysis of thermal power reactors, 12:551 (RA;US) 

US Nuclear Regulatory Commission (NRC) program on the 
development and assessment of thermal hydraulic systems 
codes, 12:539 (RA;US) 

Reactor Safety Experiments 

Flammability limits and combustion characteristics of 

hydrogen:air:steam at intermediate-scale, 12:564 (R;US) 
Safety 

Nuclear Power Options Viability Study. Volume 3. Nuclear 

discipline topics, 12:397 (R;US) 
Secondary Coolant Circuits 

Full-range drift-flux correlation for vertical flows. Revision 1, 
12:511 (R;US) 

Side-by-side comparison of techniques for analyzing organic 
acids, total organic carbon, and anions. Final report, 12:403 
(R;US) 

Specifications 

Reactor analysis support package (RASP). Volume 7. PWR 

set-point methodology. Final report, 12:512 (R;US) 











Steam Generators 
Comparison of a RELAPS/MOD2 posttest calculation to the 
data during the recovery portion of a semiscale single-tube 
steam generator tube rupture experiment, 12:560 (R;US) 
Indicated and actual mass inventory measurements for an 
inverted U-tube steam generator, 12:401 (R;US) 
Steady-state heat transfer in an inverted U-tube steam 
generator, 12:402 (R;US) 
ts 


PWR systems transient analysis, 12:575 (BA;US) 
Topical meeting in reactor physics safety three-dimensional 
analysis of thermal power reactors, 12:551 (RA;US) 
Welded Joints 
Evaluation of welded and repair-welded stainless steel for 
LWR service. Annual report, October 1984-September 1985. 
Volume 3, No. 2, 12:394 (R;US) 
PWR 
41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRAZINES 
Energy Transfer 
Photophysical properties of molecules near metal and 
semiconductor surfaces (Biacetyl/Ag(111); 
pyrazine/GaAs(110); pyrene/Si(111)), 12:1014 (R;US) 


Energy Transfer 
Photophysical properties of molecules near metal and 
semiconductor surfaces (Biacetyl/Ag(111); 
pyrazine/GaAs(110); pyrene/Si(111)), 12:1014 (R;US) 
PYRIDINES 


See also BIPYRIDINES 
QUINOLINES 


Excited States 
Effect of the glass-to-fluid transition on excited-state decay. 
Application of the energy gap law, 12:999 (J;US) 


Q 


Q DEVICES 
MHD Equilibrium 
Axial equilibria of collisionless single-ended Q-machines: 
Particle simulations versus theory and experiment, 12:2898 
(BA;US) 
Plasma Instability 
Axial equilibria of collisionless single-ended Q-machines: 
Particle simulations versus theory and experiment, 12:2898 
(BA;US) 
Plasma Simulation 
Axial equilibria of collisionless single-ended Q-machines: 
Particle simulations versus theory and experiment, 12:2898 
(BA;US) 
QUADRUPOLE LINACS 
Cavity Resonators 
Effect of inductive couplers on dispersive properties of a four- 
chamber resonator for a proton linac, 12:1207 (RA;SU;In 
Russian) 
On-Line Control Systems 
On-line control for the proton linac 100-kev injector, 12:1241 
(RA;SU;In Russian) 
RF Systems 
On acceleration at low 8 with RFQ and MEQALAC, 12:1170 
(RA;SU) 
QUALITY ASSURANCE 
Role of quality assurance in the US Environmental Protection 
Agency’s Air and Energy Engineering Research Laboratory, 
12:1556 (R;US) 


Programs 
Data?, 12:2052 (RA;US) 
QUANTUM CHROMODYNAMICS 

Gauge Invariance 

Interaction between solitons in gauge theories, 12:2378 (J;US) 
Hartree-Fock Method 

QCD-based relativistic Hartree-Fock calculations for identical 

quarks, 12:2314 (R;XA) 





Jet Model 
Comparison of the particle flow in qq-barg and qq-bary events 
in e* e~ annihilation, 12:2257 (J;US) 
Function 
How chiral solitons relate K-barN and 7N scattering, 12:2295 
G;US) 
Perturbation Theory 
Nucleon axial-vector form factor in perturbative QCD, 12:2382 
G;US) 


Minimal quantization and bound-state equations in two- 
dimensional massless QCD, 12:2359 (R;SU) 
Schwinger Functional Equations 
Minimal quantization and bound-state equa*ions in two- 
dimensional massless QCD, 12:2359 (R;SU) 
Solitons 
How chiral solitons relate K-barN and aN scattering, 12:2295 
(J;US) 
Interaction between solitons in gauge theories, 12:2378 (J;US) 
QUANTUM ELECTRODYNAMICS 
Charge States 
Unitary implementability of gauge transformations for the 
Dirac operator and the Schwinger term, 12:2368 (R;AT) 
Renormalization 
Renormalization flow in lattice QED, 12:2374 (J;US) 
QUANTUM ELECTRONICS 
Research Programs 
Fundamental properties of spin-polarized quantum systems. 
Progress report, 12:1088 (R;US) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
Bosons 
Theoretical studies of phenomenological models of nuclear 
chromodynamic. Progress report, January 1-December 31, 
1986, 12:2262 (R;US) 
Gauge Invariance 
Topological terms induced by finite temperature and density 
fluctuations, 12:2385 (J;US) 
Nonlinear Problems 
Wahiquist-Estabrook method and its application studying 
nonlinear models of the field theory, 12:2351 (RA;SU;In 
Russian) 
Renormalization 
Nontrivial ultraviolet fixed point and stability of three- 
dimensional O(N) model with fermions and bosons, 12:2364 
(R;JP) 
Stability 
Nontrivial ultraviolet fixed point and stability of three- 
dimensional O(N) mode) with fermions and bosons, 12:2364 
(R;JP) 
Temperature Effects 
Topological terms induced by finite temperature and density 
fluctuations, 12:2385 (J;US) 
Topology 
High order Cartan’s homotopy formulae and the Algebraic 
approach to anomalies, 12:2372 (J;US) 
Variational Methods 
Variational methods for field theories, 12:2366 (R;US) 
QUANTUM FLUIDS 
See also HELIUM II 


Mathematical aspects of quantum fluids. III. Interior Clebsch 
tations and transformations of symplectic two- 
cocycles for ‘He, 12:2233 (J;US) 
Group Theory 
Mathematical aspects of quantum fluids. III. Interior Clebsch 
representations and transformations of symplectic two- 
cocycles for *He, 12:2233 (J;US) 
Rotation 
Mathematical aspects of quantum fluids. III. Interior Clebsch 
representations and transformations of symplectic two- 
cocycles for He, 12:2233 (J;US) 
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QUANTUM MECHANICS 
Classical behaviour of macroscopic bodies and quantum 
measurements, 12:2615 (R;XA) 
Quantum biology and quantum pharmacology: proceedings, 
12:1884 (R;US) 
Quantum description of microscopic and macroscopic 
Old problems and recent investigations, 12:2618 (R;XA) 
Adiabatic Processes 
Non-Abelian adiabatic phases and the fractional quantum Hall 
effect, 12:2380 (J;US) 


Unified dynamics for micro and macrosystems, 12:2608 (R;XA) 


Partial averaging approach to Fourier coefficient path 
integration, 12:976 (J;US) 


On some solvable models in non-relativistic quantum 
mechanics, 12:2602 (R;XA) 


Quantum mechanics and Hopf foliations, 12:2629 (RA;SU;In 
Russian) 
Stcchastic Processes 
Quantum mechanics, stochasticity and space-time, 12:2621 
(R;XA) 


Supersymmetry in quantum mechanics, 12:2690 (J;US) 
Topological Foliation 


Quantum mechanics and Hopf foliations, 12:2629 (RA;SU;In 
Russian) 
WKB Approximation 
WKB method, SUSY quantum mechanics and the index 
theorem, 12:2694 (J;NL) 
QUANTUM OPERATORS 
See also DIRAC OPERATORS 
Nonlinear 
Symmetries, nonlinear transformations and equations integrable 
by the inverse scattering method, 12:2494 (RA;SU;In 
Russian) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Quark deconfinement and high energy nuclear collisions, 
12:2476 (R;US) 
Cluster Model 
Statistical model of coexisting multiquark clusters, 12:2510 
(R;SU;In Russian) 
QUARK MODEL 


See also BAG MODEL 
COLOR MODEL 
FLAVOR MODEL 
STRING MODELS 


V Codes 
VIRTON - a specialized LISP-package, 12:2515 (R;SU;In 
Russian) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
Hadronic Particle Decay 
Tests for the mechanism of hadronic decays of heavy 
quarkonia, 12:2285 (J;US) 
QUARKS 
Bound State 
Bound q anti q and qqq systems with light quarks within the 
framework of Salpeter equations, 12:2270 (R;SU) 
Particle Interactions 
New model of b-quark interactions: A superstring alternative, 
12:2387 (J;US) 
QUARTZITES 
Geochemistry 
Uranium occurrences in the Gorotire Formation quartzites, 
state of Para, Brazil, 12:128 (R;BR;In Portuguese) 


QUASIPARTICLE-PHONON MODEL 
Hamiltonians 


SU(6) limit of the quasiparticle-phonon nuclear model, 12:2508 


Q; 
QUASIPOTENTIAL EQUATION 
Eigenvalues 


Numerical investigation of a quasipotential integral equation 
for bound state problem, 12:2672 (R;SU;In Russian) 
Numerical Solution 
Numerical investigation of a quasipotential integral equation 
for bound state problem, 12:2672 (R;SU;In Russian) 
QUINOLINES 
See also OXINE 
Mass Spectra 
Mutagen formation in a model beef supernatant fraction. IV. 
Properties of the system, 12:2027 (J;US) 
Phase Studies 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
Solubility 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
8-QUINOLINOL 
See OXINE 
QUINONES 
Configuration Interaction 
Protein sequence homologies between portions of the L and M 
subunits of reaction centers of Rhodopseudomonas capsulata 
and the 32 kd herbicide-binding polypeptide of chloroplast 
thylakoid membranes and a proposed relation to quinone- 
binding sites, 12:1898 (BA;NL) 
PH Value 
Electron spin resonance and pulse radiolysis studies of the 
acid-base properties of the m-benzosemiquinone radical 
anion, 12:1020 (J;US) 
Radiolysis 
Electron spin resonance and pulse radiolysis studies of the 
acid-base properties of the m-benzosemiquinone radical 
anion, 12:1020 (J;US) 


Electron spin resonance and pulse radiolysis studies of the 
acid-base properties of the m-benzosemiquinone radical 
anion, 12:1020 (J;US) 


R MATRIX 
Yang-Feldman Formalism 
Polynomial beams and the Yang R matrix, 12:2643 (RA;SU;In 
Russian) 
RACAH COEFFICIENTS 
Boundary-Value Problems 
Boundary problems in Wigner-Racah calculus of compact Lie 
groups, 12:2656 (RA;SU;In Russian) 
Classical orthogonal polynomials of a discrete variable in 
group representation theory, 12:2655 (RA;SU;In Russian) 
SU Groups 
On Wigner-Racah algebras of SU(n) groups and on polynomial 
bases of Dsup(Osub (n-1)JOsub(m-n-1)) representations of 
SU(m) groups, 12:2658 (RA;SU;In Russian) 
RACETRACK MICROTRONS 
Control Systems 
Control system for the NBS microtron accelerator, 12:1286 
(J;NL) 
RACKS (FUEL) 
See FUEL RACKS 
RADIANT HEAT TRANSFER 
Calculation Methods 
Calculation of three-dimensional thermal viewfactors, 12:1116 
(R;US) 








RADIATION ACCIDENTS 
Emergency Plans 


RADIATION ACCIDENTS 
Plans 
ANS topical meeting on radiological accidents. Perspectives 
and emergency planning program and abstracts, 12:1995 
(R;US) 
Exercising the federal radiological emergency response plan, 
12:1966 (R;US) 
Factors influencing media coverage of a radiological incident, 
12:1967 (R;US) 
Meetings 
ANS topical meeting on radiological accidents. Perspectives 
and emergency planning program and abstracts, 12:1995 
(R;US) 
RADIATION BELTS 
Shielding 
Shielding of manned space stations against Van Allen Belt 
protons: a preliminary scoping study, 12:2546 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 


See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
GRAVITATIONAL WAVE DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 


Calibration 
Automatic calibration system for VENUS lead glass counters, 
12:1274 (R;JP) 
Control Systems 
Proposed monitoring system for the Fermilab D0 colliding 
beams detector, 12:1376 (J;NL) 
Design 
Magnetic monopole detector with sensitivity to extremely 
small magnetic charge, 12:1374 (J;US) 
Dose-Response Relationships 
Angular dependence of shallow dose, 12:2556 (R;US) 
Microchannel Electron Multipliers 
Gyro-electron ghost images due to microchannel-plate 
operation in transverse magnetic fields, 12:1372 (J;US) 
Operation 
Gyro-electron ghost images due to microchannel-plate 
operation in transverse magnetic fields, 12:1372 (J;US) 
Performance Testing 
Gyro-electron ghost images due to microchannel-plate 
operation in transverse magnetic fields, 12:1372 (J;US) 
Performance specifications for health physics instrumentation: 
portable instrumentation for use in normal work 
environments. Part 2. Test results, 12:1365 (R;US) 
Sensitivity 
Magnetic monopole detector: with sensitivity to extremely 
small magnetic charge, 12:1374 (J;US) 
Solenoids 
Testing of the superconducting solenoid for the Fermilab 
collider detector, 12:1301 (BA;US) 
RADIATION DOSES 
Angular Distribution 
Angular dependence of shallow dose, 12:2556 (R;US) 
Computer Codes 
Progress in reassessment of atomic bomb radiation dosimetry, 
12:1969 (RA;US) 
Errors 
Dose measurement error and its impact on analysis of 
epidemiologic studies of radiation effects, 12:1970 (RA;US) 
Survival Curves 
Dose modifying factors and the mean inactivation dose, 
12:1991 (RA;ZA) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 


See RADIATION PROTECTION 
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RADIATION INJURIES 


Repair 
Recovery from radiation-induced damage in primary cultures 
of human epithelial thyroid cells, 12:1999 (R;JP;In Japanese 
and English) 
Chromatin 
X-ray induced radiation damage in chromatin, 12:1993 
(RA;ZA) 
RADIATION MONITORING 
Interlaboratory 


Comparisons 

Radionuclides in sediments - a comparative analysis, 1981, 

12:1858 (R;DE;In German) 
RADIATION MONITORS 
See also EXPOSURE RATEMETERS 
Design 

Optical emission line monitor with background observation and 

cancellation, 12:1403 (P;US) 


Optical emission line monitor with background observation and 
cancellation, 12:1403 (P;US) 
RADIATION PROTECTION 
Performance specifications for health physics instrumentation: 
portable instrumentation for use in normal work 
environments. Part 2. Test results, 12:1365 (R;US) 
Calibration Standards 
Review to determine the appropriateness and adequacy of 
existing provisions for the measurement of ionizing radiation 
in Australia: proceedings of a workshop held at the National 
Standards Commission on 13 May 1985, 12:2557 (R;AU) 
Electromagnetic Radiation 
Non-ionizing radiation measurements and protection. Vols. 1,2, 
12:2555 (R;AU) 
Legal Aspects 
Report upon inquiry into radiation apparatus. Parliamentary 
paper D-No. 43/1982-1984, 12:623 (R;AU) 
Personnel 
Technical qualification requirements and training programs for 
radiation protection personnel at Oak Ridge National 
Laboratory, 12:1997 (R;US) 
Recommendations 
Development of criteria for radioactive waste disposal, 12:204 
(R;CA) 
Training 
Radiation protection training resources guide, 12:1996 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 
See also LIGHT SOURCES 
SYNCHROTRON RADIATION SOURCES 
Efficiency 
High-efficiency, magnetized, virtual-cathode microwave 
generator, 12:1402 (J;US) 
Legal Aspects 
Report upon inquiry into radiation apparatus. Parliamentary 
paper D-No. 43/1982-1984, 12:623 (R;AU) 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
Radiation transport. Progress report, October 1, 1985- 
December 31, 1985, 12:520 (R;US) 
Radiation transport. Progress report, January 1, 1986-March 
31, 1986, 12:521 (R;US) 
RADICALS 
Not to be used for compound descriptions. 
See also ACYL RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 


SUPEROXIDE RADICALS 
VINYLIDENE RADICALS 


Electron Transfer 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes. Progress report, 12:1017 (R;US) 
RADIO EQUIPMENT 
Performance 
Communication in hazardous environments, 12:1981 (R;US) 
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RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Reactor Safety Experiments 
Uranium oxide aerosol experiments in steam-air atmospheres: 
NSPP Tests 401-407, data record report, 12:559 (R;US) 
Research Programs 
Uranium oxide aerosol experiments in steam-air atmospheres: 
NSPP Tests 401-407, data record report, 12:559 (R;US) 
V Codes 
VANESA: a mechanistic model of radionuclide release and 
aerosol generation during core debris interactions with 
concrete, 12:555 (R;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Computerized Simulation 
Dispersion and current measurements. An investigation 
on time series analysis and turbulence models, 12:1872 
(R;DK) 
Radionuclide Migration 
Program report for FY 1984 and 1985 Atmospheric and 
Geophysical Sciences Division of the Physics Department, 
12:1643 (R;US) 
RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 


Accuracy of fees paid by the civilian power industry to the 
nuclear waste fund, 12:195 (R;US) 
Dose Limits 
Development of criteria for radioactive waste disposal, 12:204 
(R;CA) 
Engineered Safety Systems 
Safety assessment of alternatives to shallow land burial of low 
level radioactive waste. Volume I. Failure analysis of 
engineered barriers, 12:209 (R;US) 
Heat Transfer 
Natural convection experiments with a finite-length, vertical, 
cylindrical heat source in a water-saturated porous medium, 
12:231 (J;US) 
Hydrology 
A coupled mechanical-hydrological methodology for modeling 
flow in jointed rock masses using laboratory data for the 
joint flow model, 12:253 (BA;US) 
Natural Convection 
Natural convection experiments with a finite-length, vertical, 
cylindrical heat source in a water-saturated porous medium, 
12:231 (J;US) 
Assurance 


Office of Storage and Transportation Systems quality assurance 
directive, 12:162 (R;US) 
Radiation Monitoring 
Experience and improved techniques in radiological 
environmental monitoring at major DOE low-level waste 
disposal sites, 12:196 (R;US) 
Radionuclide Migration 
Theory and implementation for SWIFT II. The Sandia waste- 
isolation flow and transport model for fractured media. 
Release 4.84, 12:250 (R;US) 


An overview of the OCRWM program efforts, 12:243 

(BA;US) 
Research Programs 

Cruise report on geotechnical core processing; Cruise: 
ATLAS-84, ISHTE Component Test, R/V Melville Sept.- 
Oct., 1984, 12:219 (RA;US) 

Cruise report on In-Situ Vane system; cruise: ATLAS-84, 
ISHTE component test, R/V Melville, 12:220 (RA;US) 





RADIOACTIVE WASTE FACILITIES 
Site Selection 


Final report (In-situ heat transfer experiment (ISHTE)), 12:215 
(RA;US) 

Fluid and thermal sciences, 1984 annual report, 12:221 
(RA;US) 

In situ vane system for seafloor strength investigations, 12:217 
(RA;US) 

Natural convection experiments about a finite-length 
cylindrical heat source in a liquid-saturated porous medium, 
12:224 (RA;US) 

NORDA contribution to the in-situ heat transfer experiment 
(ISHTE): FY84 annual report, 12:216 (RA;US) 

Penetration and pullout forces for the ISHTE corers and 
probes, 12:218 (RA;US) 

Pore pressure to probe insertion and thermal gradient: 
ISIMU.II, 12:223 (RA;US) 

Thermal conductivity measurements of Pacific illite sediment, 
12:222 (RA;US) 

Rock Mechanics 

A coupled mechanical-hydrological methodology for modeling 
flow in jointed rock masses using laboratory data for the 
joint flow model, 12:253 (BA;US) 

Analysis of borehole inclusion stress measurement concepts 

for use in the Waste Isolation Pilot Plant (WIPP), 
12:241 (BA;US) 

Comparison between predicted and measured south drift 
closures at the WIPP using a transient creep model for salt, 
12:234 (BA;US) 

Early results from the thermal/structural in situ test series at 
the WIPP, 12:233 (BA;US) 

Experience with hydraulic fracturing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 

Rock mass thermal and thermomechanical properties from a 
large-scale block test, 12:238 (BA;US) 

Three dimensional modeling of the wedge pillar portion of the 
WIPP geomechanical evaluation (room G) in situ 
experiment, 12:236 (BA;US) 

Two-dimensional continuum model for jointed media with 
orthogonal sets of joints, 12:235 (BA;US) 

Underground Storage 

Loviisa power station, final disposal of reactor waste 
geophysical methods in structural study of the bedrock of 
Haestholmen, 12:229 (R;FI) 

Waste-Rock Interactions 

The influence of bentonite on the permeability of sandy silts, 
12:230 (J;US) 

RADIOACTIVE WASTE FACILITIES 
See also WIPP 
Computer-Aided Design 

Natural convection experiments with a finite-length, vertical, 
cylindrical heat source in a water-saturated porous medium, 
12:231 (J;US) 

M Codes 

Natural convection experiments with a finite-length, vertical, 
cylindrical heat source in a water-saturated porous medium, 
12:231 (J;US) 

Moisture 

Technology development for the design of shallow land burial 

facilities at semiarid sites, 12:205 (R;US) 
Planning 

Geomechanics characterization of a proposed nuclear waste 

repository site in basalt, 12:242 (BA;US) 
Program Management 

Systems engineering management plan for the Salt Repository 

Project, 12:194 (R;US) 
Site Characterization 

Characterization plan for the Old Hydrofracture Facility, 
12:251 (R;US) 

Report of exploratory trenching for the Decontamination and 
Waste Treatment Facility at Lawrence Livermore National 
Laboratory, Livermore, California, 12:225 (R;US) 

Site Selection 

A coupled mechanical-hydrological methodology for modeling 
flow in jointed rock masses using laboratory data for the 
joint flow model, 12:253 (BA;US) 

An overview of the OCRWM program efforts, 12:243 
(BA;US) 















RADIOACTIVE WASTE FACILITIES 
Site Selection 


Geomechanics characterization of a proposed nuclear waste 
repository site in basalt, 12:242 (BA;US) 
Rock mass thermal and thermomechanical properties from a 
large-scale block test, 12:238 (BA;US) 
RADIOACTIVE WASTE MANAGEMENT 
Bibliographies 
Radioactive waste management in Canada: AECL publications 
and other literature, 1983-1985. Revision 4, 12:192 (R;CA) 
Standards 
High-level and transuranic radioactive wastes. Response to 
comments for final rule. Volume 1, 12:211 (R;US) 
RADIOACTIVE WASTE PROCESSING 
Comparative Evaluations 
Waste management system alternatives for treatment of wastes 
from spent fuel reprocessing, 12:214 (R;US) 
Information Systems 
Numerical retrieval system for reprocessing and 
decontamination of radioactive wastes, 12:3279 (RA;SU;In 
Russian) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Superfund Record of Decision (EPA Region 8): Denver 
Radium Site Streets, Colorado, March 1986. Final report, 
12:603 (R;US) 
Leachates 
Movement of water, arsenic, and radium at a Chalk River 
waste management area. 1979-1983, 12:244 (R;CA) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Decontamination 
Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
Leaching 
Comparison of short-term leaching in both radiation-damaged 
and annealed nuclear waste glasses, 12:239 (J;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 
Maximum Permissible Intake 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOCARBON DATING 


Nuclear chemistry research and spectroscopy with radioactive 
sources. Twenty-second annual progress report, February 1, 
1986-January 31, 1987, 12:1025 (R;US) 

RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (AUTO) 

See AUTORADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE GENERATORS 

Some aspects of the production and application of radioactive 
isotopes, 12:261 (RA;XA) 

Isotope Production 
Overview of generator production, 12:1036 (RA;ZA) 
Krypton 81 

Rubidium-81/Krypton-81m generator preparation for medical 

use, 12:1035 (RA;ZA) 
Liquid Column Chromatography 

High pressure liquid chromatographic assay of technetium in 

solutions of sodium pertechnetate produced at the AAEC 
Research Establishment, 12:1023 (R;AU) 
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Rubidium 81 
Rubidium-81/Krypton-81m generator preparation for medical 
use, 12:1035 (RA;ZA) 
RADIOISOTOPE HEAT SOURCES 
Fabrication 
Fabrication of three 2500-watt (thermal) strontium-90 heat 
sources, 12:269 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
Aerial Monitoring 
Results of activity determinations in air filters in the Rio de 
Janeiro city-1974-1975, 12:1637 (RA;BR;In Portuguese) 
Fallout 
Results of activity determinations in air filters in the Rio de 
Janeiro city-1974-1975, 12:1637 (RA;BR;In Portuguese) 
Gamma Spectroscopy 
Results of activity determinations in air filters in the Rio de 
Janeiro city-1974-1975, 12:1637 (RA;BR;In Portuguese) 
Ton Beams 
Radioactive ion beam research at Lawrence Livermore 
National Laboratory, 12:1279 (R;US) 
Nuclear Medicine 
Use of accelerator-produced radionuclides in nuclear medicine, 
12:1917 (RA;ZA) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 
Calibration 
Self-calibration method of the microwave radiometer using 
two temperature references, 12:1393 (RA;US) 
Evaluation 
Evaluation of MOS-1 microwave scanning radiometer (MSR) 
data in field experiments, 12:1473 (RA;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
In environment. 
Information Systems 
Acquisition and processing of data on environmental 
radioactivity in Czechoslovakia for their reuse, 12:3278 
(RA;SU;In Russian) 
M Codes 
Using MENU-TACT for estimating radionuclide releases 
during a reactor emergency, 12:504 (R;US) 
Mathematical Models 
Mass transfer and transport in a geologic environment, 12:207 
(R;US) 
Steady-state and transient radionuclide transport through 
penetrations in nuclear waste containers, 12:208 (R;US) 
S Codes 
Theory and implementation for SWIFT II. The Sandia waste- 
isolation flow and transport model for fractured media. 
Release 4.84, 12:250 (R;US) 
V Codes 
VANESA: a mechanistic model of radionuclide release and 
aerosol generation during core debris interactions with 
concrete, 12:555 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Nuclear Medicine progress report for quarter ending March 
31, 1986, 12:1932 (R;US) 
Recent radiopharmaceutical research at the AAEC Research 
Establishment, 12:1022 (R;AU) 
Meetings 
Symposium on nuclear particle accelerators in medicine: 
abstracts, 12:262 (R;ZA) 
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Production 
Local development of I-123 radiopharmaceuticals for studies of 
the myocardium, brain, kidneys and pheochromocytomas, 
12:1931 (RA;ZA) 
Status review of cyclotron-produced radiopharmaceuticals, 
12:263 (RA;ZA) 
Symposium on nuclear particle accelerators in medicine: 
abstracts, 12:262 (R;ZA) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
Fast Neutrons 
Selection of patients for fast neutron therapy, 12:1924 (RA;ZA) 
Heavy Ions 
Particles compared, 12:1925 (RA;ZA) 
Neutrons 
Particles compared, 12:1925 (RA;ZA) 
Side Effects 
Breast cancer in women with x-ray : models of dose, 
time, and host susceptibility, 12:1978 (RA;US) 
Mortality among patients with ankylosing spondylitis after a 
single treatment course with x-rays, 12:1977 (RA;US) 
RADIOWAVE RADIATION 


See also SOLAR RADIO BURSTS 
SOLAR RADIOWAVE RADIATION 


Energy Absorption 
Comparison of whole-body specific absorption rate for human 
phantoms with and without skeletal features. Final report, 1 
January-31 December 1985, 12:2554 (R;US) 
Radiation Hazards 
Health-hazard evaluation report HETA 84-476-1647, Kimball 
International Upholstered Products, Inc., Jasper, Indiana, 
12:2047 (R;US) 
Health-hazard evaluation report HETA 85-491-1660, Cobe 
Laboratories, Inc., Denver, Colorado, 12:2048 (R;US) 
RADISHES 
Environmental Effects 
Effects of simulated acidic rain on yields of Raphanus sativus, 
Lactuca sativa, Triticum aestivum and Medicago sativa, 
12:1614 (R;US) 
RADIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Radiation Protection 
Superfund Record of Decision (EPA Region 8): Denver 
Radium Site Streets, Colorado, March 1986. Final report, 
12:603 (R;US) 
Radioactive Waste Storage 
Superfund Record of Decision (EPA Region 8): Denver 
Radium Site Streets, Colorado, March 1986. Final report, 
12:603 (R;US) 
RADIUM 226 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
Dose Equivalents 
Comparison of intake and committed dose equivalent permitted 
by radiation protection systems based on annual dose 
equivalent and committed dose equivalent for a nuclide of 
intermediate effective half-life, 12:2001 (J;US) 
Intake 
Comparison of intake and committed dose equivalent permitted 
by radiation protection systems based on annual dose 
equivalent and committed dose equivalent for a nuclide of 
intermediate effective half-life, 12:2001 (J;US) 
Leaching 
Radium migration of Morro do Ferro (Pocos de Caldas, MG) 
thorium deposit during baseflow regime (no rainfall), 12:1869 
(RA;BR;In Portuguese) 
Radiation Monitoring 
Behaviour of certain long-lived radionuclides iz the marine 
environment, 12:1862 (RA;XA) 
Concentration 


Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 





RAILGUN ACCELERATORS 
Performance 


Behaviour of certain long-lived radionuclides in the marine 

environment, 12:1862 (RA;XA) 
RADIUM 228 
Leaching 

Radium migration of Morro do Ferro (Pocos de Caldas, MG) 
thorium deposit during baseflow regime (no rainfall), 12:1869 
(RA;BR;In Portuguese) 

Monitoring 


Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Concentration 


Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 

RADIUM B 

See LEAD 214 
RADIUM C 

See BISMUTH 214 
RADIUM D 

See LEAD 210 
RADIUM E 

See BISMUTH 210 
RADIUM F 

See POLONIUM 210 
RADON 

Indoor Air Pollution 

Hazardous dust control, 12:1553 (R;US) 

Overview of indoor radon mitigation alternatives and a 
summary of recent EPA (Environmental Protection Agency) 
mitigation test results, 12:1641 (R;US) 

Radiation Monitoring 

Overview of indoor radon mitigation alternatives and a 
summary of recent EPA (Environmental Protection Agency) 
mitigation test results, 12:1641 (R;US) 

Concentration 


Analytical and numerical models for estimating the effect of 
exhaust ventilation on radon entry in houses with basements 
or crawl spaces, 12:1639 (R;US) 

ee 

Tennessee: winter phase status report, 12:1640 (R;US) 
RADON 220 
Exhalation 
Thoron-in-breath monitoring at CRNL, 12:1963 (R;CA) 
Personnel Monitoring 
Thoron-in-breath monitoring at CRNL, 12:1963 (R;CA) 
RADON 222 
Radiation Hazards 

Estimated risk from exposure to radon decay products in US 

homes, 12:1994 (R;US) 
Radiation Monitoring 

Behaviour of certain long-lived radionuclides in the marine 

environment, 12:1862 (RA;XA) 
Concentration 


Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
RADON ISOTOPES 
See also RADON 220 
RADON 222 
Alpha Spectroscopy 
Development of a sequential analysis method for determining 
U-238, U-234, Th-228, Th-230, Ra-226 and Ra-228 in 
environmental samples, 12:1868 (RA;BR;In Portuguese) 
Radiation Hazards 
Lage cancer following exposure to ionizing radiation, 12:1980 


High-velocity hydrogen pellet injector consisting of a gas gun 
and a plasma-arc-driven railgun, 12:3157 (BA;US) 
Pellet Injection 
Fundamental study and development of a hydrogen pellet 
accelerator using a fuseless two-stage plasma-arc-driven 
electromagnetic railgun, 12:3134 (D;US) 
Performance 
High-velocity hydrogen pellet injector consisting of a gas gun 
and a plasma-arc-driven railgun, 12:3157 (BA;US) 











RANGELANDS 
Denitrification 


RANGELANDS 
Denitrification 
Denitrification in a shortgrass prairie: a modeling approach, 
12:1730 (BA;US) 
Remote Sensing 
Remote sensing for grassland types survey and mapping Inner 
Mongolia, China, 12:1710 (RA;US) 
RANKINE-HUGONIOT EQUATIONS 
Analytical Solution 
Calculation of Hugoniot values from atomic properties, 12:788 
G;US) 
RARE EARTH ALLOYS 
See also DYSPROSIUM ALLOYS 
Crystal Structure 
Disclinations and magnetism in rare earth-transition metal hard 
magnets, 12:725 (R;US) 
Magnetic Properties 
Disclinations and magnetism in rare earth-transition metal hard 
magnets, 12:725 (R;US) 
RARE EARTH COMPOUNDS 
Magnetic Properties 
Calculation of magnetic transitions in RRhyB, due to the 
Ruderman-Kittel-Kasuya-Yosida interaction, 12:850 (J;US) 
Phase Transformations 
Calculation of magnetic transitions in RRh,B, due to the 
Ruderman-Kittel-Kasuya-Yosida interaction, 12:850 (J;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 
See also CERIUM 143 
DYSPROSIUM 154 
DYSPROSIUM 156 
DYSPROSIUM 158 
ERBIUM 159 
ERBIUM 161 
ERBIUM 163 
ERBIUM 165 
ERBIUM 167 
EUROPIUM 143 
EUROPIUM 151 
GADOLINIUM 155 
GADOLINIUM 157 
LANTHANUM 143 
NEODYMIUM 143 
PRASEODYMIUM 143 
PROMETHIUM 143 
SAMARIUM 143 
Beta Decay 
Allowed unhindered beta connected states in rare earth nuclei, 
12:2485 (R;XA) 
Energy-Level Transitions 
Allowed unhindered beta connected states in rare earth nuclei, 
12:2485 (R;XA) 
RARE EARTHS 
See also CERIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LUTETIUM 
Geochemical Surveys 
Lithogeochemistry of rare-earth elements in the 
characterization of granitoids from the Cachoeirinha belt, 
Northeast Brazil, 12:1719 (R;BR;In Portuguese) 


Lithogeochemistry of rare-earth elements in the 
characterization of granitoids from the Cachoeirinha belt, 
Northeast Brazil, 12:1719 (R;BR;In Portuguese) 

RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
Quenching 

Kinetics of fast reactions of excited species. Final report, 

12:1016 (R;US) 
Radiolysis 

Kinetics of fast reactions of excited species. Final report, 

12:1016 (R;US) 
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RATS 
Immune Reactions 
Identification of carcinogens by measurements of cell-mediated 
immunity v. antitumor immunity in rats to halogen- 
containing organic compounds, 12:1825 (BA;US) 
RAYLEIGH-TAYLOR INSTABILITY 
Conformal Mapping 
Front tracking applied to Rayleigh-Taylor instability, 12:1110 
(R;US) 
Instability Growth Rates 
Stabilizations of the Rayleigh-Taylor instabilities in dense 
plasmas, 12:2915 (BA;US) 
Strongly inhibited Rayleigh-Taylor growth with 0.25-ym 
lasers, 12:2781 (J;US) 
REACTION INTERMEDIATES 
Trapping 
Chemical trapping of CO/He surface species. Quarterly report, 
September 1986, 12:273 (R;US) 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
NUCLEAR REACTION KINETICS 
Mathematical Models 
Chemical kinetics modeling, 12:1162 (RA;US) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 
See also ATWS 
DESIGN BASIS ACCIDENTS 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 


Data Acquisition Systems 
Experimental data file on NPP safety operation, 12:3274 
(RA;SU;In Russian) 
Loss of Coolant 
Radiation transport in a liquid metal fast breeder rector during 
a loss of sodium coolant reactor core disassembly, 12:441 
(D;US) 
Neutron Transport 
Radiation transport in a liquid metal fast breeder rector during 
a loss of sodium coolant reactor core disassembly, 12:441 
(D;US) 
Risk Assessment 
Ex-plant consequence analysis: models, typical results, 
uncertainties, chemistry, 12:568 (R;US) 
Source Terms 
Reassessment of the technical bases for estimating source 
terms. Final report, 12:524 (R;US) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Aging 
Concrete component aging and its significance relative to life 
extension of nuclear power plants, 12:395 (R;US) 
Impacts of age-related failures on nuclear systems, 12:509 
(R;US) 
Decontamination 
Suppression of stainless steel corrosion in CAN-DECON 
decontamination with ferric complexes, 12:723 (R;CA) 
Failures 
Impacts of age-related failures on nuclear systems, 12:509 
(R;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Closed-Loop Control 
Design and experimental evaluation of a closed-loop digital 
controller based on an alternate formulation of the dynamic 
period equation, 12:485 (RA;US) 
Simulation 


Development of a safety and regulation systems simulation 
program II (SLISIM code), 12:484 (R;CA) 
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REACTOR CONTROL THEORY 

See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

SECONDARY COOLANT CIRCUITS 
Evaluations 
Is a 4-train support “always” more reliable than a 2-train 
support, 12:473 (R;US) 
Corrosion Protection 


Experiences of corrosion and corrosion in seawater 


corrosion protection 
systems in the Nordic countries, 12:759 (R;NO;In Swedish) 
Resistance 


Experiences of corrosion and corrosion protection in seawater 
systems in the Nordic countries, 12:759 (R;NO;In Swedish) 
Corrosion 


Compilation of experiences of corrosion in Nordic nuclear 
power plants (Light-water reactors), 12:760 (R;NO) 
atural Convection 


LMR inherent safety enhancement using augmented reactor 
vessel air cooling, 12:549 (RA;US) 

Validation of the dynamic simulation of a natural circulation 
loop, 12:443 (R;CA) 


Parametric study of the amplification factor in the energy 
balance method, 12:479 (BA;US) 


Is a 4-train support “always” more reliable than a 2-train 
support, 12:473 (R;US) 
Stress Corrosion 
Compilation of experiences of corrosion in Nordic nuclear 
power plants (Light-water reactors), 12:760 (R;NO) 
REACTOR CORE DISRUPTION 
Containment 
Containment of degraded core accidents, 12:574 (BA;US) 
REACTOR CORES 
Evaluations 
Criticality-safety analyses of compacted and water-flooded SP- 
100 reactors, 12:547 (RA;US) 


Critical experiments on enriched uranium graphite moderated 
cores, 12:462 (R;JP;In Japanese) 
Constants 


DELIGHT-6(revised): one dimensional lattice burnup code for 
high temperature gas cooled reactors, 12:3233 (R;JP;In 
Japanese) 

Mixed Oxide Fuels 

ERASME: an extensive experiment for LWHCR design 
qualification, 12:392 (RA;US) 

LWHCR physics experiments and their interpretation, 12:291 
(RA;US) 

Service Life 

Feasibility consideration on an LMFBR Super Long-Life Core 

(SLLC), 12:440 (RA;US) 
Slightly Enriched Uranium 
SLOWPOKE-2 reactor with low enrichment uranium oxide 
fuel, 12:489 (R;CA) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Fueling of tandem mirror reactors, 12:2941 (R;US) 

Pellet Injection 
High-velocity hydrogen pellet injector consisting of a gas gun 

and a plasma-arc-driven railgun, 12:3157 (BA;US) 

Accelerators 


Railgun 
High-velocity hydrogen pellet injector consisting of a gas gun 
and a plasma-arc-driven railgun, 12:3157 (BA;US) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Electric Cables 
Advanced nuclear power plant design with minimized use of 
cables, 12:456 (RA;US) 


Advanced nuclear power plant design with minimized use of 
cables, 12:456 (RA;US) 
Temperature Control 
Pressure transducer temperature compensation technique, 
12:482 (R;US) 


REACTOR KINETICS 
Simulation 
RETRAN-02 one-dimensional kinetics model: a review, 12:550 
(RA;US) 
Retran kinetics studies for loss of feedwater anticipated 
transients without scram, 12:541 (RA;US) 


On the solution of the total problem of eigea numbers in 

nuclear reactor calculations, 12:460 (R;SU;In Russian) 
R Codes 
RETRAN-02 one-dimensional kinetics model: a review, 12:550 
(RA;US) 

REACTOR LATTICE PARAMETERS 

Neutron Density 

Energy condensation and discontinuity factors, 12:2530 (R;CA) 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 

REACTOR LICENSING 

Capitalized Cost 

Costs and benefits of nuclear reactor regulation in Canada, 
12:425 (R;CA) 

REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Aging 

General approaches to accelerated aging simulations, 12:778 

(R;US) 
Materials Testing 

Integration of wide-plate crack-arrest test results, 12:505 
(R;US) 

Nuclear plant irradiated steel handbook, 12:388 (R;US) 

Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 

Physical Radiation Effects 
Nuclear plant irradiated steel handbook, 12:388 (R;US) 
REACTOR MONITORING SYSTEMS 

Measuring and evaluation systems for performance monitoring of 
reactor or its components. Not to be confused with reactor 
control systems. 

In Core Instruments 
Utilization of incore/excore instrumentation for improved 
operating margins, 12:405 (RA;US) 
REACTOR OPERATION 
See also REACTOR START-UP 
Data Compilation 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Appendices. Volume 2, 12:553 
(R;US) 

Exploratory trend and pattern analysis of 1981 through 1983 
Licensee Event Report data. Main report. Volume 1, 12:552 
(R;US) 

I Codes 

IMAGE information monitoring and applied graphics software 
environment. Volume 4. Applications description, 12:514 
(R;US) 

Transients 

ATHENA code manual. Volume 2. Input and data 
requirements, 12:3227 (R;US) 

Some new directions in system transient simulation, 12:385 
(R;US) 

REACTOR OPERATORS 
Schedules 

Evaluation of the 12-hour shift schedule at the Fast Flux Test 

Facility, 12:497 (R;US) 
REACTOR PHYSICS 

Use only for indexing articles of very broad coverage, such as 

annual reviews, text book, etc. 
Calculation Methods 

Modified Borresen’s coarse-mesh method for a spatial neutron 
kinetics problem of light water reactor, 12:393 (RA;US) 

Stability in bounded domains of initial perturbations of space- 
dependent reactor models, 12:470 (RA;US) 











REACTOR PHYSICS 
Computerized Simulation 


Computerized Simulation 

Response matrix based one group simulation model, 12:406 
(RA;US) 

RITME: a fast computing simulator for 3D power distribution 
calculations /sup T/N large PWRs'’ core, 12:410 (RA;US) 

Mathematical Models 

Multi-dimensional nodal transport using the simplified P/sub 
L/ method, 12:464 (RA;US) 

Probability tables and gauss quadrature: application to neutron 
cross-sections in the unresolved energy range, 12:468 
(RA;US) 

Wielandt iteration as applied to the nodal expansion method, 
12:463 (RA;US) 

Neutron Leakage 

Leakage transfer matrix (LTM) method for the solution of 

radiation deep penetration problems, 12:466 (RA;US) 
Neutron Transport 

Application of the gaussian quadrature to transport equations 

eigenvalues for one-dimensional geometries, 12:465 (RA;US) 
One-Dimensional Calculations 

Application of the gaussian quadrature to transport equations 

eigenvalues for one-dimensional geometries, 12:465 (RA;US) 
R Codes 

RITME: a fast computing simulator for 3D power distribution 

calculations /sup T/N large PWRs’ core, 12:410 (RA;US) 
Research Programs 

Center for Neutron Research Project. Status report, 12:471 

(R;US) 
Self-Shielding 

Unresolved resonance self shielding calculation: causes and 

importance of discrepancies, 12:467 (RA;US) 


Dependence 
Stability in bounded domains of initial perturbations of space- 
dependent reactor models, 12:470 (RA;US) 
Three-Dimensional Calculations 
Multi-dimensional nodal transport using the simplified P/sub 
L/ method, 12:464 (RA;US) 
Transients 
Design and experimental evaluation of a closed-loop digital 
controller based on an alternate formulation of the dynamic 
period equation, 12:485 (RA;US) 
REACTOR PROTECTION SYSTEMS 
Reviews 
Review of operating experience on reactor trip systems, 12:506 


Cost Benefit Analysis 
A methodology for cost/benefit safety analysis for fusion 
reactors, 12:3031 (J;US) 


1985 nuclear power plant safety control technology seminar: 
proceedings, 12:513 (R;US) 
IAEA workshop on fusion safety March 23-27, 1981, Vienna, 
Austria, 12:3182 (J;US) 
Research Programs 
Look ahead in nuclear R & D, 12:499 (RA;US) 
REACTOR SHUTDOWN 
Reactor Safety 
Safety aspects of unplanned shutdowns and trips. A review of 
root causes and corrective measures for plant shutdowns, 
12:383 (R;XA) 
Recommendations 
Safety aspects of unplanned shutdowns and trips. A review of 
root causes and corrective measures for plant shutdowns, 
12:383 (R;XA) 
REACTOR SIMULATORS 
Design 


Lessons learned from the development and application of an 
advanced engineering simulator, 12:573 (BA;US) 


Lessons learned from the development and application of an 
advanced engineering simulator, 12:573 (BA;US) 
REACTOR SITES 
Radiation Doses 
Environmental survey at the Lucas Heights Research 
Laboratories. 1983, 12:486 (R;AU) 
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Sea Level 
Mean sea level and change in the hydrological regime off 
Loviisa power plant around the year 2050, 12:1873 (R;FI) 
REACTOR START-UP 
Reviews 
Tokamak start-up, 12:2816 (BA;US) 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 
components. 


Big Dee vessel protection system, 12:3179 (BA;US) 
Eddy Currents 
Eddy current models for a tokamak reactor vessel and 
blanket/shield, 12:3055 (BA;US) 
Protection Devices 
Big Dee vessel protection system, 12:3179 (BA;US) 
Mathematical Models 
Eddy current models for a tokamak reactor vessel and 
blanket/shield, 12:3055 (BA;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 
See LAND RECLAMATION 
RECORDED INFORMATION 
See INFORMATION 


Carcinomas 
Interim assessment of the Orleans experience of fast neutrons in 
patients with uterine cervix or rectal carcinomas, 12:1928 
(RA;ZA) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDWING PROJECT 
Operation Redwing-Project 6.4. Airborne antennas and 
phototubes for determination of nuclear-weapon yield. 
Report for May-July 1956, 12:1430 (R;US) 
REEFS 
Mapping 
Application and potential of remote sensing to planning and 
managing the Great Barrier Reef of Australia, 12:1761 
(RA;US) 
Remote Sensing 
Application and potential of remote sensing to planning and 
managing the Great Barrier Reef of Australia, 12:1761 
(RA;US) 
Evaluation of Landsat Thematic Mapper data for shallow 
water bathymetry, 12:2087 (RA;US) 
REFRIGERATING MACHINERY 


Design and performance of a 90,800 kilogram per day nitrogen 
reliquefier for the Fermilab energy saver, 12:1312 (BA;US) 
Performance 
Design and performance of a 90,800 kilogram per day nitrogen 
reliquefier for the Fermilab energy saver, 12:1312 (BA;US) 
REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 


Activity of surfactant in high-performance absorber and 
absorption enhancement, 12:683 (TJ;US) 
Performance 
Operational history of Fermilab’s 1500 W refrigerator used for 
energy saver magnet production testing, 12:1306 (BA;US) 
Performance of the IFSMTF helium refrigerator in Partial 
Array Tests, 12:3041 (BA;US) 


Reliability 
Operational history of Fermilab’s 1500 W refrigerator used for 
energy saver magnet production testing, 12:1306 (BA;US) 
Systems Analysis 
Operational history of Fermilab’s 1500 W refrigerator used for 
energy saver magnet production testing, 12:1306 (BA;US) 
Thermal Insulation 
Thermal resistance of perlite-based evacuated insulations for 
refrigerators, 12:672 (R;US) 
REFUSE 
See SOLID WASTES 
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REGULATING RODS 
Positioning 


Physics characteristics of a CANDU-600 with repositional 
adjuster rods fuelled with MOX or natural uranium, 12:422 
(R;CA) 

REINFORCED MATERIALS 
Mechanical Properties 
Whisker reinforced ceramic composites, 12:862 (R;US) 
RELATIVISTIC PLASMA 
Electric Fields 

Ionization front accelerator: High gradients, demonstrated 
particle acceleration, and a proposed relativistic accelerator, 
12:1197 (;US) 

Plasma Waves 

Evolution of the laser beam envelope in the beat wave 

accelerator, 12:1187 (J;US) 
RELATIVITY THEORY 
Lorentz Transformations 
New approach to the fundamentals of the relativity 
mechanics, 12:2669 (R;SU;In Russian) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMEDIAL ACTION 

Superfund Record of Decision (EPA Region 8): Denver 
Radium Site Streets, Colorado, March 1986. Final report, 
12:603 (R;US) 

REMOTE CONTROL 
Information Retrieval 

Editing and reporting system for Fermilab’s accelerator 
controls system database, 12:1295 (J;NL) 

Fermilab accelerator control system database, 12:1294 (J;NL) 

REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Design 

Remote maintenance of TFTR poloidal moveable limiter, 
12:3138 (BA;CA) 

The advancement of remote s: technoiogy: Past 
perspectives and future plans, 12:158 (BA;CA) 


High-definition television evaluation for remote handling task 
performance, 12:1059 (R;US) 
REMOTE SENSING 
Commercialization 
Commercialization of satellite remote sensing systems, 12:1470 
(RA;US) 
Remote sensing satellite program of Japan, 12:1471 (RA;US) 
Data Acquisition Systems 
European community's agricultural information system: 
requirements and remote sensing prospects, 12:1661 (RA;US) 
Data Analysis 
Aspects of automation in a system for remote sensing data 
analysis by feature combination, 12:1478 (RA;US) 
Data Processing 
Evaluation of MOS-1 microwave scanning radiometer (MSR) 
data in field experiments, 12:1473 (RA;US) 
Environmental Effects 
Atmospheric effects on the remote sensing estimation of forest 
leaf area index, 12:1482 (RA;US) 
Evaluation 
Evaluation of the contribution of satellite data to geological 
mapping, 12:1679 (RA;US) 
SPOT-simulation - an evaluation for forest inventory and 
mapping purposes, 12:1673 (RA;US) 
Feasibility Studies 
Feasibility of using GOES satellite-derived data to estimate 
incoming solar radiation in the Pradera Pampeana, 
Argentina, 12:1474 (RA;US) 
Remote sensing and crop production forecasting in Italy - 
results and future programs, 12:1662 (RA;US) 
Processing 


Automatic DEM extraction from digital stereo images, 12:1666 
(RA;US) 

Digital image mosaics, 12:1716 (RA;US) 

Software for ic restitution of non conventional 
images, 12:1667 (RA;US) 


Industrial investment in remote sensing, 12:1664 (RA;US) 





RENEWABLE ENERGY SOURCES 
Research Programs 


Laser Radiation 

Results and future aspects of CO.-laser systems in remote 

sensing, 12:1676 (RA;US) 
Mathematical Models 

Discrete-object modeling of remotely sensed scenes, 12:1668 

(RA;US) 
Research Programs 

Agricultural statistics and remote sensing: French research and 
studies with Landsat MSS and SPOT simulations, 12:1660 
(RA;US) 

Application of multisensor observations to Great Lakes 
hydrologic forecast models, 12:1771 (RA;US) 

Asian Regional Remote Sensing Training Center (ARRSTC) 
of the Asian Institute of Technology (AIT), 12:1657 
(RA;US) 

Assessment of wildfire damage in mountain eucalypt forests in 
Victoria, Australia, 12:1707 (RA;US) 

Canada’s synthetic aperture radar satellite, 12:1459 (RA;US) 

Commercialization of satellite remote sensing systems, 12:1470 
(RA;US) 

Complementary role of industry in UK national remote sensing 
program, 12:1468 (RA;US) 

Detection of sugar cane growing stages by means of computer 
aided analysis of Landsat data, 12:1675 (RA;US) 

Evaluation of a SAR image for use in the classification of 
vegetation cover, 12:1671 (RA;US) 

LEAP: Landsat Emergency Access and Products, an 
operational use of Landsat data for damage assessment, 
12:1477 (RA;US) 

Planning for the appropriate transfer of remote sensing 
technologies into developing countries - recommendations 
for an institutional impact process, 12:1461 (RA;US) 

Regional remote sensing facility for easten and southern 
Africa, 12:1656 (RA;US) 

Remote sensing activities in Latin America, 12:1462 (RA;US) 

Remote sensing satellite program of Japan, 12:1471 (RA;US) 

Results and future aspects of CO:-laser systems in remote 
sensing, 12:1676 (RA;US) 

TOPEX/POSEIDON: a proposed joint NASA/CNES 
altimetry mission, 12:1762 (RA;US) 

Use of ground radiometry measurements (in a tropical rice- 
growing environment) as a key to the interpretation of a 
second-; ion satellite imagery, 12:1670 (RA;US) 

Use of image registration technique in Brasilia’s urban growth 
monitoring, 12:1682 (RA;US) 

Use of remote sensing and a geographic information system for 
natural resources management in Senegal, 12:1711 (RA;US) 

Uses of satellite imagery for the planning and management of 
rural development projects, 12:1709 (RA;US) 

Value added services - the industry and the user (Remote 
sensing research and development), 12:1469 (RA;US) 

Solar Radiation 

Feasibility of using GOES satellite-derived data to estimate 
incoming solar radiation in the Pradera Pampeana, 
Argentina, 12:1474 (RA;US) 

Technology Assessment 

Planning for the appropriate transfer of remote sensing 
technologies into developing countries - recommendations 
for an institutional impact process, 12:1461 (RA;US) 

Remote sensing and the development process, 12:1460 
(RA;US) 

RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
Data Analysis 
Data collection handbook for energy systems installed in 
developing countries, 12:639 (R;US) 
Energy Source Development 
A current view of atmospheric CO/sub 2/, 12:1633 (BA;US) 
Manuals 
Data collection handbook for energy systems installed in 
developing countries, 12:639 (R;US) 
Research Programs 
Renewable energy R and D in the UK. Economic cost 
effectiveness, 12:635 (R;GB) 














RENORMALIZATION 
Classical Mechanics 


RENORMALIZATION 
Classical Mechanics 
Universal transition between Hamiltonian and dissipative 
chaos, 12:2692 (J;US) 


Universal transition between Hamiltonian and dissipative 
chaos, 12:2692 (J;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 
See also COORDINATED RESEARCH PROGRAMS 
International Cooperation 
Development through innovative research: the first three years 
of the Agency for International Development (AID) 
Program in Science and Technology Cooperation (PSTC), 
12:614 (R;US) 


Description of how the Atomic Energy Control Board 
research and development program is administered, 12:3202 
(R;CA;In English and French) 

RESEARCH REACTORS 


See also FFTF REACTOR 
HFIR REACTOR 
IBR-2 REACTOR 
IEAR-1 REACTOR 
KUR REACTOR 
MINERVE REACTOR 
PROTEUS REACTOR 
SLOWPOKE TYPE REACTORS 
ZPPR REACTOR 


Isotope Production 
MAPLE-X concept dedicated to the production of radio- 
isotopes, 12:487 (R;CA) 
Neutron Sources 
Report on the working group on ‘Critique of Source 
Concepts’, 12:1280 (J;NL) 
Research Programs 
Neutron physics and nuclear data measurements with 
accelerators and research reactors. Lectures presented at the 
IAEA interregional training course held at Tashkent, USSR, 
4-30 September 1983, 12:2392 (R;XA) 
RESERVOIR ROCK 
Fracture Mechanics 
In situ stress and natural fracture distribution at depth in the 
Piceance Basin, Colorado: Implications to stimulation and 
production of low permeability gas reservoirs, 12:107 
(BA;US) 
Permeability 
In situ stress and natural fracture distribution at depth in the 
Piceance Basin, Colorado: Implications to stimulation and 
production of low permeability gas reservoirs, 12:107 
(BA;US) 
Stress Analysis 
In situ stress and natural fracture distribution at depth in the 
Piceance Basin, Colorado: Implications to stimulation and 
production of low permeability gas reservoirs, 12:107 
(BA;US) 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


MOBILE HOMES 
Cooling Load 
Comparison of mea™:red and predicted sensible heating and 
cooling loads for six test buildings, 12:680 (R;US) 
Energy Audits 
Procedures Manual for ELCAP Residential Building 
Characteristics Survey (inspection), 12:651 (R;US) 
Heating Load 
Comparison of measured and predicted sensible heating and 
cooling loads for six test buildings, 12:680 (R;US) 
Hot Water 
Benefits of insulating domestic hot water pipework. Research 
memo, 12:679 (R;US) 
Radon 
Overview of indoor radon mitigation alternatives and a 
summary of recent EPA (Environmental Protection Agency) 
mitigation test results, 12:1641 (R;US) 
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Standards 
Conversion Standards Education Program. Instructor's guide, 
12:652 (R;US) 
Weatherization 
Weatherization installer performance guide, 12:653 (R;US) 
RESIDENTIAL SECTOR 
Consumption Rates 
Coal Distribution, January-June 1986, 12:51 (R;US) 
Energy Conservation 
Review of financial incentive, low-income, elderly and 
multifamily residential conservation programs, 12:671 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Swelling 
Properties of bituminization product from Olkiluoto power 
plant, 12:228 (R;FI) 
(ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE MANAGEMENT 

Coastal resources management guidelines. Coastal Management 
Publication No. 2. Renewable Resources Information Series, 
12:609 (R;US) 

RESOURCE RECOVERY ACTS 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act, 12:2063 
(R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act: statutory 
interpretive guidance. Guidance manual for hazardous waste 
land treatment, storage, and disposal facilities. Interim report 
(Final), 12:2064 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 
Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix D. 
Development of vulnerability criteria based on risk 
assessments and theoretical modeling. Interim report (Final), 
12:2068 (R;US) 

Resource Conservation Recovery Act notification data file as 
of May 31, 1986. Data file, 12:595 (R;US) 

RESOURCES 
Information Systems 

Use of remote sensing and a geographic information system for 

natural resources management in Senegal, 12:1711 (RA;US) 


Use of remote sensing and a geographic information system for 
natural resources management in Senegal, 12:1711 (RA;US) 
Mapping 
Asian Regional Remote Sensing Training Center (ARRSTC) 
of the Asian Institute of Technology (AIT), 12:1657 
(RA;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM 
See also LUNGS 
Indoor Air Pollution 
Harvard's indoor air pollution/health study, 12:1504 (R;US) 
RESPIRATORY SYSTEM DISEASES 
See also BRONCHITIS 
Respiratory effects of portland cement dust, 12:1611 (R;US) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
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RETICULOENDOTHELIAL SYSTEM 
Functions 
Use of ionizing radiation in the study of in vivo immune 
responses, 12:1951 (RA;XA) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE-FIELD PINCH 
Breeding Blankets 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 12:3061 (BA;US) 
Computerized Simulation 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 12:3061 (BA;US) 
Electric Discharges 
Numerical simulation of reversed-field pinch rising current 
operation, 12:2774 (J;US) 
Balance 


Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
Energy Losses 
Neutral particle diffusion in field-reversed configurations, 
12:2888 (BA;US) 
Magnetic Fields 
Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
Internal magnetic field measurements in a translating field- 
reversed configuration, 12:2876 (BA;US) 
Reconnection 


Field-reversed configuration confinement in TRX-1, 12:2832 
(BA;US) 
Neutral-Particle 
Neutral particle diffusion in field-reversed configurations, 
12:2888 (BA;US) 
Nonlinear Problems 
Nonlinear evolution of current driven instabilities in a reversed 
field pinch configuration, 12:2710 (R;US) 


Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
Internal magnetic field measurements in a translating field- 
reversed configuration, 12:2876 (BA;US) 
Numerical simulation of reversed-field pinch rising current 
operation, 12:2774 (J;US) 
Results from TRX-2 slow field-reversed-theta-pinch, 12:2909 
(BA;US) 
Performance Testing 
Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
Plasma Confinement 
Energy confinement and nonlinear tearing mode dynamics in a 
high current reversed field pinch, 12:2725 (R;US) 
Field-reversed configuration confinement in TRX-1, 12:2832 
(BA;US) 
Plasma Density 
Liner-compression of magnetically-confined, FRC plasmas, 
12:2889 (BA;US) 
Plasma Diagnostics 
Field-reversed configuration translation studies in FRX-C/T, 
12:2875 (BA;US) 
Internal magnetic field measurements in a translating field- 
reversed configuration, 12:2876 (BA;US) 
Plasma Heating 
Liner-compression of magnetically-confined, FRC plasmas, 
12:2889 (BA;US) 
Plasma Macroinstabilities 
Nonlinear evolution of current driven instabilities in a reversed 
field pinch configuration, 12:2710 (R;US) 
Plasma Production 
Results from TRX-2 slow field-reversed-theta-pinch, 12:2909 
(BA;US) 
Plasma Simulation 
Field-reversed configuration confinement in TRX-1, 12:2832 
(BA;US) 
Reviews 
Compact reversed-field pinch reactors (CRFPR), 12:3027 
G;NL) 


RHODIUM 
Layers 


Tearing Instability 
Energy confinement and nonlinear tearing mode dynamics in a 
high current reversed field pinch, 12:2725 (R;US) 
Temperature Measurement 
Liner-compression of magnetically-confined, FRC plasmas, 
12:2889 (BA;US) 
Thermodynamic Cycles 
Plant design for reversed field pinch reactor (TITAN), 12:2943 
(R;US) 
Thermonuclear Reactors 
Compact reversed-field pinch reactors (CRFPR), 12:3027 
G;NL) 
Vacuum Systems 
Design and construction of the composite vacuum vessel for 
Multipinch, 12:3115 (BA;US) 
RF SYSTEMS 
Bushings 
High power rf cone bushings, 12:3080 (BA;US) 
Cavity Resonators 
Synthesis of devices for magnetron conjuction with a 
resonance load, 12:1248 (RA;SU;In Russian) 
Construction 
The MFTF-B ICRH system - design summary and 
construction status, 12:3086 (BA;US) 
Design 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
The MFTF-B ICRH system - design summary and 
construction status, 12:3086 (BA;US) 
High-Frequency Heating 
Semiconductor generators for Alfven plasma heating, 12:2735 
(RA;SU;In Russian) 
Mathematical Models 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
Thermal Stresses 
Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 
RHENIUM 188 
Isotope Production 
Development of a pilot plant for the removal of rhenium from 
molybdenum trioxide, 12:1021 (R;AU) 
RHENIUM COMPOUNDS 
Absorption Spectra 
Pressure tuning spectroscopy of binuclear metal cluster 
compounds, 12:887 (J;US) 
RHIZOBIUM 


logy 
Role of pili (fimbriae) in attachment of Bradyrhizobium 
japonicum to soybean roots, 12:1942 (J;US) 
Surface Properties 
Role of pili (fimbriae) in attachment of Bradyrhizobium 
japonicum to soybean roots, 12:1942 (J;US) 
RHODAMINES 
Fluorescence Spectroscopy 
Development and application of a high power, broadly 
tunable, picosecond source, 12:1090 (R;US) 
RHODIUM 
Catalytic Effects 
Catalytic and surface science studies of clean and modified 
rhodium, molybdenum and palladium crystal surfaces: 
hydrogenation of carbon monoxide and the 
cyclotrimerization of acetylene to form benzene, 12:972 
(R;US) 
CO oxidation over Rh and Ru: a comparative study, 12:983 
G;US) 
Desorption 
Classically exact overlayer dynamics: Diffusion of rhodium 
clusters on Rh(100), 12:796 (J;US) 
Ton Collisions 
Angular distributions of sputtered particles. Technical report, 
12:2140 (R;US) 
Layers 
Classically exact overlayer dynamics: Diffusion of rhodium 
clusters on Rh(100), 12:796 (J;US) 











RHODIUM 
Solid Clusters 


Solid Clusters 
Classically exact overlayer dynamics: Diffusion of rhodium 
clusters on Rh(100), 12:796 (J;US) 
Sorptive Properties 
Delocalized quantum nature of hydrogen adsorbed on the 
Rh(111) crystal surface, 12:798 (J;US) 
RHODIUM BORIDES 


Properties 
Calculation of magnetic transitions in RRh,B, due to the 
Ruderman-Kittel-Kasuya-Yosida interaction, 12:850 (J;US) 
Phase Transformations 
Calculation of magnetic transitions in RRh,B, due to the 
Ruderman-Kittel-Kasuya-Yosida interaction, 12:850 (J;US) 
RICE 


Processing 

Rotation of spectral channel axes: application to a rice growing 
area of west Africa, 12:1669 (RA;US) 

Use of ground radiometry measurements (in a tropical rice- 
growing environment) as a key to the interpretation of a 
second-generation satellite imagery, 12:1670 (RA;US) 

Productivity 

Rotation of spectral channel axes: application to a rice growing 
area of west Africa, 12:1669 (RA;US) 

Use of ground radiometry measurements (in a tropical rice- 
growing environment) as a key to the interpretation of a 
second-generation satellite imagery, 12:1670 (RA;US) 

RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 


See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
Ricci Tensor 
Hypersurfaces of real space forms whose Ricci operator 
coincides with the second fundamental form, 12:2322 (R;XA) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Analysis of the results of the Midland PRA, 12:501 (R;US) 
Insights from an overview of four PRAs, 12:502 (R;US) 
Mathematical Models 
Population surveillance for rare health events, 12:2051 (R;US) 
RISOE NATIONAL LABORATORY 
Prior to 1978, known as RISOE RESEARCH 
ESTABLISHMENT and documents written before that date 
should be so indexed. 
Research Programs 
Contribution of Risoe National Laboratory to the research 
development programs of the Danish Ministry of Energy. 
Status per December 1985, 12:615 (R;DK;In Danish) 
Metallurgy Department progress report for the period 1 


January to 31 December 1985, 12:719 (R;DK) 
RIVERS 


See also JAMES RIVER 
Flow Models 
Tracers in measurement and analysis of river pollution, 12:1867 
(RA;BR;In Portuguese) 
Radioactivity 
Radionuclides in sediments - a comparative analysis, 1981, 
12:1858 (R;DE;In German) 
Water Pollution 
Tracers in measurement and analysis of river pollution, 12:1867 
(RA;BR;In Portuguese) 
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ROADS 
Construction 

Evaluation of constructed ponds as a means of replacing 
natural wetland habitat affected by highway projects in 
North Dakota - Phase 2. Final report, July 1981-March 1986, 
12:1726 (R;US) 

Maintenance 

Guidelines manual for minimizing water-quality impacts from 
highway-maintenance practices. Volume 4. Final report, 
September 1982-March 1985, 12:1796 (R;US) 

Highway-maintenance impacts to water quality. Executive 
summary. Volume 1. Final report, September 1982-March 
1985, 12:1793 (R;US) 

Investigations of impacts of selected highway-maint e 
practices on water quality. Volume 2. Final report, 
September 1982-March 1985, 12:1794 (R;US) 

Reference manual for assessing water-quality impacts from 
highway t se practices. Volume 3. Final report, 
September 1982-March 1985, 12:1795 (R;US) 

Mapping 

Production of a national road-atlas in Sweden based on 

Landsat data, 12:1706 (RA;US) 
Runoff 

Effects of highway runoff on receiving waters. Volume 1. 
Executive summary. Final draft report, October 1979-June 
1985, 12:1797 (R;US) 

Effects of highway runoff on receiving waters. Volume 2. 
Research report. Final report, October 1979-August 1985, 
12:1798 (R;US) 

Effects of highway runoff on receiving waters. Volume 3. 
Resource document for environmental assessments. Final 
report, October 1979-March 1985, 12:1799 (R;US) 

Effects of highway runoff on receiving waters. Volume 4. 
Procedural guidelines for environmental assessments. Final 
report, 12:1800 (R;US) 

Effects of highway runoff on receiving waters. Volume 5. 
Guidelines for conducting field studies. Final report, 1979- 
1984, 12:1801 (R;US) 

Guidelines manual for minimizing water-quality impacts from 
highway-maintenance practices. Volume 4. Final report, 
September 1982-March 1985, 12:1796 (R;US) 

Highway-maintenance impacts to water quality. Executive 
summary. Volume 1. Final report, September 1982-March 
1985, 12:1793 (R;US) 

Investigations of impacts of selected highway-mai e 
practices on water quality. Volume 2. Final report, 
September 1982-March 1985, 12:1794 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 1. Guidelines. Final report, August 
1982-February 1985, 12:1784 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 2. Literature review. Final report, 
August 1982-February 1985, 12:1785 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 3. Research report. Final report, 
August 1982-February 1985, 12:1786 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 4. Executive summary. Final 

report, August 1982-February 1985, 12:1787 (R;US) 

Reference manual for assessing water-quality impacts from 
highwa e practices. Volume 3. Final report, 
September 1982-March 1985, 12:1795 (R;US) 

Sources and migration of highway runoff pollutants. Volume 1. 
Executive summary. Final report 1978-1982, 12:1789 (R;US) 

Sources and migration of highway runoff pollutants. Volume 2. 
Methods. Final report, October 1977-December 1981, 
12:1790 (R;US) 

Sources and migration of highway runoff pollutants. Volume 3. 
Research report. Final report 1978-1982, 12:1791 (R;US) 

Sources and migration of highway runoff pollutants. Volume 4. 
Appendix. Final draft report, 12:1792 (R;US) 

ROBINSON-2 REACTOR 














LEPRICON analysis of pressure vessel surveillance dosimetry 
inserted into H.B. Robinson-2 during cycle 9, 12:411 (R;US) 
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Pressure Vessels 
LEPRICON analysis of pressure vessel surveillance dosimetry 
inserted into H.B. Robinson-2 during cycle 9, 12:411 (R;US) 
ROCK BURSTS 
Spatial Distribution 
BSTLC: a computer code to locate rockbursts, 12:2077 (R;US) 
ROCK MECHANICS 
Loviisa power station, final disposal of reactor waste 
geophysical methods in structural study of the bedrock of 
Haestholmen, 12:229 (R;FI) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
Antiproton Reactions 
Physics of antimatter-matter reactions for interstellar 
propulsion, 12:2395 (R;US) 
ROCKETS 
Nickel-Cadmium Batteries 
Nicad battery packages. Technical report, 12:581 (R;US) 
ROCKS 


See also METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 


Sorption of iodine, neptunium, technetium, thorium and 
uranium on rocks and minerals, 12:1754 (R;FI) 


The time-dependent compaction of porous rocks and its 

consequences for laboratory testing, 12:923 (BA;US) 
Deformation 

A coupled mechanical-hydrological methodology for modeling 
flow in jointed rock masses using laboratory data for the 
joint flow model, 12:253 (BA;US) 

Seismic monitoring of hydraulic fracturing: Techniques for 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 

Destructive Testing 

The time-dependent compaction of porous rocks and its 

consequences for laboratory testing, 12:923 (BA;US) 
Fracture Mechanics 

Ambient temperature testing of the G-tunnel heated block, 

12:240 (BA;US) 


Thermal spallation excavation of rock, 12:924 (BA;US) 
Ground Water 
Chemical conditions in the repository for low- and 
intermediate-level reactor waste, 12:227 (R;FI) 
Fractures 


Hybrid analytical/numerical computation of heat transfer in a 
gas-driven fracture, 12:2084 (J;US) 
Mechanical Properties 
The time-dependent compaction of porous rocks and its 
consequences for laboratory testing, 12:923 (BA;US) 
Thermomechanical modeling of the spent fuel test - Climax, 
12:232 (BA;US) 
Permeability 
Elastic wave attenuation in rocks containing fluids, 12:2082 
G;US) 


The time-dependent compaction of porous rocks and its 
consequences for laboratory testing, 12:923 (BA;US) 
ive Chemical Analysis 
Spectrophotometric determination of vanadium with 
diphenylcarbazide and cetylmethylammonium bromide, 
12:965 (TJ;US) 
Radioactive Waste Disposal 
A coupled mechanical-hydrological methodology for modeling 
flow in jointed rock masses using laboratory data for the 
joint flow model, 12:253 (BA;US) 
Ambient temperature testing of the G-tunnel heated block, 
12:240 (BA;US) 
Stress Analysis 
Ambient temperature testing of the G-tunnel heated block, 
12:240 (BA;US) 
Holographic in-situ stress measurements. Final technical report, 
August 1, 1984-July 31, 1985, 12:2075 (R;US) 
Seismic monitoring of hydraulic fracturing: Techniques for 
determining fluid flow paths and state of stress away from a 
wellbore, 12:83 (BA;US) 


RUBIDIUM 81 
Isotope Production 


Thermomechanical modeling of the spent fuel test - Climax, 

12:232 (BA;US) 

Temperature Effects 
Ambient temperature testing of the G-tunnel heated block, 
12:240 (BA;US) 
Thermal spallation excavation of rock, 12:924 (BA;US) 
Thermomechanical modeling of the spent fuel test - Climax, 
12:232 (BA;US) 
Thermal Fracturing 
Thermal spallation excavation of rock, 12:924 (BA;US) 
Wave Propagation 
Elastic wave attenuation in rocks containing fluids, 12:2082 
(J;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROOFS 
Failures 

Coal mine roof instability: categories and causes. Information 

Circular/1986, 12:52 (R;US) 
Hazardous Materials 

Health-hazard evaluation report HETA 83-380-1671, roofing 

sites, Dayton, Ohio, 12:1527 (R;US) 
ROTARY SEPARATOR TURBINES 
Design 
Rotary separator-turbine. Summary report. Final report, 12:338 
(R;US) 
ROTORS 
See also DARRIEUS ROTORS 
Control 

Summary of NASA/DOE aileron-control development 

program for wind turbines, 12:345 (R;US) 
Corrosion Resistance 

On the resistance of a LP-rotor material to a caustic 

environment, 12:784 (RA;FI) 
Installation 

Development and demonstration of a VAWTPOWER 250 
wind turbine. Final report, March 1985-January 1986, 12:346 
(R;US) 

Testing 

Development and demonstration of a VAWTPOWER 250 
wind turbine. Final report, March 1985-January 1986, 12:346 
(R;US) 

RUBBER INDUSTRY 
Hazardous Materials 

Health-hazard evaluation report HETA 80-13, 81-147-1644, 
Schlegel Tennessee, Inc., Maryville, Tennessee, 12:1525 
(R;US) 

Industrial-hygiene walk-through survey report of Uniroyal, 
Inc., Painesville Plant, Painesville, Ohio, 12:1959 (R;US) 

Industrial hygiene walk-through survey report of the B. F. 
Goodrich Company, Louisville Facility, Louisville, 
Kentucky, 12:1577 (R;US) 

Industrial-hygiene walk-through survey report of Synpol, Inc., 
Subsidiary of Uniroyal, Inc., Port Neches, Texas, 12:1594 
(R;US) 

Industrial hygiene walk-through survey report of the 
Goodyear Tire and Rubber Company, Houston Chemical 
Plant, Houston, Texas, 12:1598 (R;US) 

Industrial-hygiene walk-through survey report of E.I. du Pont 
de Nemours and Company, Incorporated, Beaumont Works 
facility, Beaumont, Texas, 12:1604 (R;US) 

Industrial-hygiene walk-through survey report of Firestone 
Synthetic Rubber and Latex Company, Lake Charles, 
Louisiana, 12:1605 (R;US) 

RUBIDIUM 
X-Ray Fluorescence Analysis 

Blood bromine levels in a Pacific atoll population, 12:2020 

G;US) 
RUBIDIUM 81 
Isotope Production 

Rubidium-81/Krypton-81m generator preparation for medical 

use, 12:1035 (RA;ZA) 














RUBIDIUM COMPOUNDS 
Solvent Extraction 


RUBIDIUM COMPOUNDS 
Solvent Extraction 

Effect of sidearm length upon competitive alkali metal solvent 
extraction into chloroform by lipophilic crown phosphonic 
acid monoalky] esters, 12:964 (J;US) 

RUBIDIUM IONS 
Energy-Level Transitions 

Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
G;US) 

X-Ray Spectra 

Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
GUS) 

RUBY LASERS 
Optical Pumping 

Picosecond excite-and-probe absorption measurement of the 

4T2 state nonradiative lifetime in ruby, 12:1079 (R;US) 
RUNAWAY ELECTRONS 
Analytical Solution 

Runaway electron distributions and their stability with respect 

to the anomalous Doppler resonance, 12:2718 (R;US) 
RUNOFF 
Environmental Impacts 

Guidelines manual for minimizing water-quality impacts from 
highway-maintenance practices. Volume 4. Final report, 
September 1982-March 1985, 12:1796 (R;US) 

Highway-maintenance impacts to water quality. Executive 
summary. Volume 1. Final report, September 1982-March 
1985, 12:1793 (R;US) 

Investigations of impacts of selected highway-maintenance 
practices on water quality. Volume 2. Final report, 
September 1982-March 1985, 12:1794 (R;US) 

Reference manual for assessing water-quality impacts from 
highway-maintenance practices. Volume 3. Final report, 
September 1982-March 1985, 12:1795 (R;US) 

Pollution Sources 


Sources and migration of highway runoff pollutants. Volume 2. 


Methods. Final report, October 1977-December 1981, 
12:1790 (R;US) 

Water Pollution 

Effects of highway runoff on receiving waters. Volume 1. 
Executive summary. Final draft report, October 1979-June 
1985, 12:1797 (R;US) 

Effects of highway runoff on receiving waters. Volume 2. 
Research report. Final report, October 1979-August 1985, 
12:1798 (R;US) 

Effects of highway runoff on receiving waters. Volume 3. 
Resource document for environmental assessments. Final 
report, October 1979-March 1985, 12:1799 (R;US) 

Effects of highway runoff on receiving waters. Volume 4. 
Procedural guidelines for environmental assessments. Final 
report, 12:1800 (R;US) 

Effects of highway runoff on receiving waters. Volume 5. 
Guidelines for conducting field studies. Final report, 1979- 
1984, 12:1801 (R;US) 

Water Pollution Abatement 
Guidelines manual for minimizing water-quality impacts from 

t e practices. Volume 4. Final report, 

September 1982-March, 1985, 12:1796 (R;US) 

t e impacts to water quality. Executive 
summary. Volume 1. Final report, September 1982-March 
1985, 12:1793 (R;US) 

Investigations of impacts of selected highway-maint e 
practices on water quality. Volume 2. Final report, 
September 1982-March 1985, 12:1794 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 1. Guidelines. Final report, August 
1982-February 1985, 12:1784 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 2. Literature review. Final report, 
August 1982-February 1985, 12:1785 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 3. Research report. Final report, 
August 1982-February 1985, 12:1786 (R;US) 
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Management practices for mitigation of highway stormwater 
runoff pollution. Volume 4. Executive summary. Final 
report, August 1982-February 1985, 12: 1787 ey 

Reference manual for assessing water impacts from 
highway-maintenance practices. Volume 3. Final report, 
September 1982-March 1985, 12:1795 (R;US) 

Water Pollution Control 

Sources and migration of highway runoff pollutants. Volume 1. 
Executive summary. Final report 1978-1982, 12:1789 (R;US) 

Sources and migration of highway runoff pollutants. Volume 2. 
Methods. Final report, October 1977-December 1981, 
12:1790 (R;US) 

Sources and migration of highway runoff pollutants. Volume 3. 
Research report. Final report 1978-1982, 12:1791 (R;US) 

Sources and migration of highway runoff pollutants. Volume 4. 

Appendix. Final draft report, 12:1792 (R;US) 
RURAL AREAS 

Hazardous Materials 

Risk assessment/vulnerability users manual for small 
communities and rural areas. (revised March 1986). Final 
report, 12:596 (R;US) 

Remote Sensing 
Uses of satellite imagery for the planning and management of 

rural development projects, 12:1709 (RA;US) 
RUTHENIUM 

Buildup 
Literature review of the concentration ratios of selected 

radionuclides in freshwater and marine fish, 12:1998 (R;US) 

Catalytic Effects 
CO oxidation over Rh and Ru: a comparative study, 12:983 

G;US) 
Influence of ethylene on the hydrogenation of CO over 
ruthenium, 12:1004 (J;US) 

Electronic Structure 
Theoretical study of the electronic, 

properties of ruthenium, 12:790 (J;US) 

Lattice Parameters 
Theoretical study of the electronic, structural, and cohesive 

properties of ruthenium, 12:790 (J;US) 
RUTHENIUM 96 

Energy Levels 
Structure of /sup 96/Ru, 12:2442 (J;US) 

Energy-Level Transitions 
Structure of /sup 96/Ru, 12:2442 (J;US) 

RUTHENIUM 96 TARGET 

Proton Reactions 

Structure of /sup 96/Ru, 12:2442 (J;US) 
RUTHENIUM ALLOYS 

Absorption Spectra 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 

icosahedral alloys, 12:794 (J;US) 

X-Ray Spectra 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 

icosahedral alloys, 12:794 (J;US) 
RUTHENIUM COMPLEXES 

Biological Effects 

Determination of ruthenium on DNA by XRF, 12:1910 (R;US) 
RUTHENIUM OXIDES 

Catalytic Effects 

Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes. Progress report, 12:1017 (R;US) 
RUTILE 

Radioactivity 

¥ activity in struverite, 12:1746 (R;XA) 


and cohesive 


S CODES 
Theory and implementation for SWIFT II. The Sandia waste- 


isolation flow and transport model for fractured media. 
Release 4.84, 12:250 (R;US) 
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Manuals 
Preiiminary user's manual for SAPPAC: a multisupport modal 
time integrator and transfer function plotter for SAP4 
models, 12:3249 (R;US) 
SACCHAROMYCES 
See also SACCHAROMYCES CEREVISIAE 
Cell Division 
Buoyant density constancy of Schizosaccharomyces pombe 
cells, 12:1944 (J;US) 
SACCHAROMYCES CEREVISIAE 


Intermediate-scale, semicontinuous solid-phase fermentation 
process for production of fuel ethanol from sweet sorghum, 
12:279 (J;US) 

SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 
SAFEGUARDS 
Security Seals 
Removable optical sealing system for application to 
international safeguards, 12:258 (R;CA) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALICYLIC ACID 
Fluorescence 

Relative fluorescent efficiency of sodium salicylate between 90 

and 800 eV, 12:915 (J;US) 


Photochemistry 
Relative fluorescent efficiency of sodium salicylate between 90 
and 800 eV, 12:915 (J;US) 
SALINE ZONE 
See OIL SHALES 
SALMON 
Ecology 
Study of wild spring chinook salmon in the John Day River 
system. Final report, 1985 (Oncorhynchus tshawytscha), 
12:284 (R;US) 
Population Dynamics 
Study of wild spring chinook salmon in the John Day River 
system. Final report, 1985 (Oncorhynchus tshawytscha), 
12:284 (R;US) 
SALT CAVERNS 
Computer-Aided Design 
Leached salt cavern design using a fracture criterion for rock 
salt, 12:97 (BA;US) 
Fracture Mechanics 
Leached salt cavern design using a fracture criterion for rock 
salt, 12:97 (BA;US) 


Leached salt cavern design using a fracture criterion for rock 
salt, 12:97 (BA;US) 
Radioactive Waste Disposal 
Analysis of borehole inclusion stress measurement concepts 
proposed for use in the Waste Isolation Pilot Plant (WIPP), 
12:241 (BA;US) 
Early results from the thermal/structural in situ test series at 
the WIPP, 12:233 (BA;US) 
Three dimensional modeling of the wedge pillar portion of the 
WIPP geomechanical evaluation (room G) in situ 
experiment, 12:236 (BA;US) 
SALT DEPOSITS 
Pilot Plants 
Experience with hydraulic fracturing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 
Radioactive Waste Disposal 
Comparison between predicted and measured south drift 
closures at the WIPP using a transient creep modei for salt, 
12:234 (BA;US) 
H Experience with hydraulic fracturing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 
Geomechanics characterization of a proposed nuclear waste 
repository site in basalt, 12:242 (BA;US) 
SALT TALKS 
Key issues for the strategic-offensive-force reduction portion of 
the nuclear and space talks in Geneva. Interim report, 
12:3197 (R;US) 


SAMARIUM 143 
Energy Levels 
Nuclear Data Sheets for A = 143, 12:2445 (J;US) 
SAMARIUM 148 TARGET 
Helium 3 Reactions 
Giant dipole resonances in excited nuclei, 12:2428 (R;US) 
SAMARIUM 154 TARGET 
Alpha Reactions 
Giant dipole resonances in excited nuclei, 12:2428 (R;US) 
Nitrogen 14 Reactions 
Deflection of nonequilibrium light particles by the nuclear 
mean field, 12:2456 (J;US) 
SAMARIUM COMPLEXES 
Magnetic Susceptibility 
Induced magnetic form factor of the mixed valence material 
Sm/sub 0.76/Y/sub 0.24/S, 12:987 (J;NL) 
SAMARIUM IONS 
Energy Transfer 
Sm* — Nd® energy transfer in CaF2, 12:1102 (J;US) 
SAMPLE HOLDERS 


Sample-rotation mechanism for an ultralow-temperature 
cryostat, 12:1067 (J;US) 


Chemical Composition 
Interfacial electrochemistry of oxide surfaces in oil-bearing 
sands and sandstones, 12:70 (RA;US) 
Potentiometry 
Interfacial electrochemistry of oxide surfaces in oil-bearing 
sands and sandstones, 12:70 (RA;US) 
SANDIA LABORATORIES 
Coordinated Research Programs 
Experience with hydraulic fracturing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 
Research Programs 
Fluid mechanics and combustion characteristics, 12:1159 
(RA;US) 
Test Facilities 
Sandia pulse combustion facility, 12:1158 (RA;US) 
SANDSTONES 
Chemical Composition 
Effect of sterilization by dry heat or autoclaving on bacterial 
penetration through Berea sandstone, 12:2085 (J;US) 
Interfacial electrochemistry of oxide surfaces in oil-bearing 
sands and sandstones, 12:70 (RA;US) 





Compacting 
Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
Fracture Properties 
In-situ dynamic moduli of Mesaverde rocks, compared to static 
and dynamic laboratory moduli, 12:106 (BA;US) 
Gas Saturation 
Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
Heat Transfer 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
Hydraulics 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
Mechanical Properties 
Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
Oil Saturation 
Design and operation of the three-phase relative permeability 
apparatus (x-ray/microwave system), 12:79 (R;US) 
Effect of capillary bridges on the dispersion coefficient. 
Project OE3, Task 10, 12:80 (R;US) 
Permeability 
Design and operation of the three-phase relative permeability 
apparatus (x-ray/microwave system), 12:79 (R;US) 
Effect of sterilization by dry heat or autoclaving on bacterial 
penetration through Berea sandstone, 12:2085 (J;US) 
Effect of capillary bridges on the dispersion coefficient. 
Project OE3, Task 10, 12:80 (R;US) 








SANDSTONES 
Permeability 


Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
Measurement and analysis of two-phase flow through low- 
permeability media, Task 3. Final report, November 1982- 
March 1986, 12:101 (R;US) 
Porosity 
Effect of sterilization by dry heat or autoclaving on bacterial 
penetration through Berea sandstone, 12:2085 (J;US) 
Potentiometry 
Interfacial electrochemistry of oxide surfaces in oil-bearing 
sands and sandstones, 12:70 (RA;US) 
Sterilization 
Effect of sterilization by dry heat or autoclaving on bacterial 
penetration through Berea sandstone, 12:2085 (J;US) 
Temperature Effects 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 


ics 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 12:579 (BA;US) 
Two-Phase Flow 
Measurement and analysis of two-phase flow through low- 
permeability media, Task 3. Final report, November 1982- 
March 1986, 12:101 (R;US) 
Water Saturation 
Design and operation of the three-phase relative permeability 
apparatus (x-ray/microwave system), 12:79 (R;US) 
Effect of capillary bridges on the dispersion coefficient. 
Project OE3, Task 10, 12:80 (R;US) 
SANITARY LANDFILLS 
Remedial Action 
Factors for assessment of human health risk associated with 
remedial action at hazardous waste sites, 12:1725 (R;US) 
Water Pollution 
Superfund Record of Decision (EPA Region 3): Leetown 
Pesticide Site, Jefferson County, West Virginia, March 1986. 
Final report, 12:601 (R;US) 
SAPPHIRE 
Materials 
Growth of Ti*: AlOs crystals by the heat exchanger method 
M). Final report on Phase 1, 1 October 1982-31 March 
1983, 12:1091 (R;US) 
Polishing 
Preparing precision ultrafine sapphire surfaces: a practical 
method, 12:855 (J;US) 
Sample Preparation 
Preparing precision ultrafine sapphire surfaces: a practical 
method, 12:855 (J;US) 
SATELLITES 


See also LANDSAT SATELLITES 
SKYLAB 


ERS-1: mission objectives and system description, 12:1456 
(RA;US) 
Geosat and N-ROSS, 12:1457 (RA;US) 
Evaluation 
Canada’s synthetic aperture radar satellite, 12:1459 (RA;US) 
Remote 


Future satellite earth observation ground systems, 12:1665 
(RA;US) 
Research 
MOS-1 and ERS-1, 12:1458 (RA;US) 
Thermal Insulation 
Solar shield: a thermally insulating, broad-band, 
electromagnetic window for satellites. Technical report, 
12:870 (R;US) 
Uses 
Use of satellite data in international disaster management: the 
view from the US Department of State, 12:1466 (RA;US) 
Use of space technology in earthquake hazard assessment, 
12:1658 (RA;US) 
SAVANNAH RIVER PLANT 
Cooling Ponds 
Phytoplankton, zooplankton, primary productivity and 
physico-chemical parameters of Par Pond and Pond B. 
Interim report, December 1983-May 1984, 12:2007 (R;US) 
Radio Equipment 
Communication in hazardous environments, 12:1981 (R;US) 
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Radioactive Effluents 
Offsite doses from SRP radioactive releases - 1985, 12:1636 


gram. Technical progress report, July- 
December, 1984, 12:197 (R;US) 
SCALAR FIELDS 
Conformal Invariance 
Nonlocal invariants of a particle number-type in asymptotically 
plane spaces, 12:2355 (RA;SU;In Russian) 
Lorentz Invariance 
Higher integrals in two-dimensional models of field theory. 
Complex scalar fields, 12:2348 (RA;SU;In Russian) 
Partition Functions 
Spin-1/2 bosonization on compact surfaces, 12:2386 (J;US) 
SCANDIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
SCANDIUM 49 
Energy Levels 
Nuclear data sheets for A = 49, 12:2425 (J;US) 
SCANDIUM COMPOUNDS 
Neutron Diffraction 
Neutron diffraction study of ScD/sub 1.8/, 12:849 (J;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCANNING MEASURING PROJECTORS 
Particle Identification 
Technique for program selection of physical hypotheses, 
12:3234 (R;SU;In Russian) 
SCATTERING 


See also ELASTIC SCATTERING 
LIGHT SCATTERING 


Mathematical Models 
Long-range terms in atomic collisions, 12:2219 (J;US) 
Phase Shift 
Nucleon-nucleon scattering and different meson exchanges, 
12:2482 (R;XA) 
SP Groups 
Sp(2,R) group in the theory of deformed nuclei and scattering 
theory, 12:2496 (RA;SU;In Russian) 
IMA 


Antigens 
Affinity chromatography using antibodies. Purification of 
trematode antigens by gel filtration and antibody affinity 
chromatography, 12:1889 (RA;XA) 
Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:1887 (RA;XA) 
Isolation and purification of schistosome antigens by affinity 
chromatography using immobilized lectins, 12:1890 (RA;XA) 
Cell Membranes 
Isolation of parasite surface membranes, 12:1886 (RA;XA) 
Freezing 
Cryopreservation of schistosomula and microfilariae, 12:1939 
(RA;XA) 
Irradiation Procedures 
Induction of resistance to schistosome infection by exposure to 
irradiated larvae, 12:1985 (RA;XA) 
Labelling 
Radiolabeling, extraction and characterization of surface 
antigens as illustrated by studies on Schistosoma mansoni, 
12:1885 (RA;XA) 
SCHISTOSOMIASIS 
Disease Resistance 
Induction of resistance to schistosome infection by exposure to 
irradiated larvae, 12:1985 (RA;XA) 
Vaccines 
Induction of resistance to schistosome infection by exposure to 
irradiated larvae, 12:1985 (RA;XA) 
SCHOOL BUILDINGS 
Asbestos 
Asbestos-containing materials in school buildings: bulk sample 
analysis quality assurance program. Bulk sample rounds 12, 
13, and blind round III. Final report, 12:1544 (R;US) 








[Passive solar commercial buildings design assistance and 
demonstration]. Final report, 12:316 (R;US) 
Hazardous Materials 
Health-hazard evaluation report HETA 85-085-1615, Wyoming 
High School, Wyoming, Ohio, 12:1580 (R;US) 
Indoor Air Pollution 
Harvard's indoor air pollution/health study, 12:1504 (R;US) 
Laboratories 
Health-hazard evaluation report HETA 85-323-1677, Cuyahoga 
Community College, Cleveland, Ohio, 12:1545 (R;US) 
Passive Solar Heating Systems 
[Passive solar commercial buildings design assistance and 
demonstration]. Final report, 12:316 (R;US) 


Health hazard evaluation report HETA 85-060-1670, City of 
Norwood, Norwood, Ohio, 12:1531 (R;US) 
SCHROEDINGER EQUATION 
Asymptotic Solutions 
Asymptotics and continuity properties near infinity of solutions 
of Schroedinger equation in exterior domains, 12:2678 
(R;AT) 


Eigenfunctions of the small oscillations about the double-sine- 
Gordon kink, 12:2688 (J;US) 
Hamiltonians 
Consequences of the Schroedinger equation for atomic and 
molecular physics, 12:2677 (R;AT) 
Invariance Principles 
Universal invariants of quantum systems and generalized 
uncertainty ratios, 12:2630 (RA;SU;In Russian) 
Lorentz Invariance 
Invariance of a homogeneous Schroedinger equation under Lie 
algebra of C:s conformal group, 12:2649 (RA;SU;In Russian) 
Nonlinear Problems 
Self-trapping on a dimer: Time-dependent solutions of a 
discrete nonlinear Schroedinger equation, 12:2686 (J;US) 
Solitons 
New integrable model of quantum field theory in the state 
space with an indefinite metrics, 12:2349 (RA;SU;In Russian) 
Uncertainty Principle 
Universal invariants of quantum systems and generalized 
uncertainty ratios, 12:2630 (RA;SU;In Russian) 
SCHWINGER TERMS 
Gauge Invariance 
Unitary implementability of gauge transformations for the 
Dirac operator and the Schwinger term, 12:2368 (R;AT) 
SCIENTIFIC PERSONNEL 
Employment 
Foreign national scientists and engineers in the United States 
workforce, 12:3185 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 


Evaluation of radiation detection systems for simultaneous 
uranium and technetium monitoring at X-326 purge vents, 
12:256 (R;US) 

Spatial Resolution 

Investigation of the spatial resolution of a scintillation 
hodoscope using timing to the centroid of a hodoscopic 
photomultiplier output signal, 12:1338 (R;SU;In Russian) 

SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP 
Materials Recovery 

Economic evaluation of an electrolytic process to recover lead 
from scrap batteries. Information circular/1986, 12:699 
(R;US) 

SCRUBBERS 
Research Programs 

Environmental Research Program. FY 1985 annual report, 

12:1498 (R;US) 


SEA BED 
Heat Transfer 
Final report (In-situ heat transfer experiment (ISHTE)), 12:215 
(RA;US) 
Fluid and thermal sciences, 1984 annual report, 12:221 
(RA;US) 
Mechanical Properties 
Cruise report on geotechnical core processing; Cruise: 
ATLAS-84, ISHTE Component Test, R/V Melville Sept.- 
Oct., 1984, 12:219 (RA;US) 
In situ vane system for seafloor strength investigations, 12:217 
(RA;US) 
Physical Properties 
Cruise report on geotechnical core processing; Cruise: 
ATLAS-84, ISHTE Component Test, R/V Melville Sept.- 
Oct., 1984, 12:219 (RA;US) 
Radioactive Waste Disposal 
Intercomparison studies of transuranics in North Atlantic deep 
sea sediments from the NEA dumpsite, 12:1745 (RA;XA) 
Shear Properties 
Cruise report on In-Situ Vane system; cruise: ATLAS-84, 
ISHTE component test, R/V Melville, 12:220 (RA;US) 
Penetration and pullout forces for the ISHTE corers and 
probes, 12:218 (RA;US) 
Thermal Conductivity 
Fluid and thermal sciences, 1984 annual report, 12:221 
(RA;US) 
Thermal conductivity measurements of Pacific illite sediment, 
12:222 (RA;US) 


Mean sea level and change in the hydrological regime off 

Loviisa power plant around the year 2050, 12:1873 (R;FI) 
SEALING MATERIALS 
Environmental Impacts 

Highway-maintenance impacts to water quality. Executive 
summary. Volume 1. Final report, September 1982-March 
1985, 12:1793 (R;US) 

Investigations of impacts of selected highway-mai e 
practices on water quality. Volume 2. Final report, 
September 1982-March 1985, 12:1794 (R;US) 

SEALS 
See also SECURITY SEALS 
Reliability 
Improved motors for utility applications. Volume 7. Bearings 
and seals. Final report, 12:358 (R;US) 
SEAS 
See also ATLANTIC OCEAN 
BALTIC SEA 
MEDITERRANEAN SEA 
PACIFIC OCEAN 





Identification of the surface expressions of bathymetric features 
from SAR ocean images, 12:1772 (RA;US) 
Remote Sensing 
Atmospheric effects in multiple-look observations from space, 
12:1767 (RA;US) 
Development of an airborne CCD scanner for land and sea 
applications, 12:1685 (RA;US) 
Identification of the surface expressions of bathymetric features 
from SAR ocean images, 12:1772 (RA;US) 
Upwelling 
Radiometric comparison of two ocean color scanners: Nimbus- 
1/CZCS and OSTA-1/OCE, 12:1770 (RA;US) 
SEAWATER 
Bromination 
Sea water chlorination: influence of ammonia concentration, 
12:1852 (BA;US) 
Chlorination 
Chlorination kinetics of surface and deep tropical seawater, 
12:1853 (BA;US) 
Sea water chlorination: influence of ammonia concentration, 
12:1852 (BA;US) 











SEAWATER 
Radioactivity 


Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Radionuclide 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 

Dispersion and current measurements. An investigation based 
on time series analysis and turbulence models, 12:1872 
(R;DK) 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Nordostatlantisches monitoring programm (NOAMP). An 
environmental study of the deep layers of the North-East 
Atlantic, 12:203 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

SEAWEEDS 
Biological Variability 

Thematic study of 1982 SPOT simulation of Roscoff and the 
west coast of the Contentin Peninsula (France), 12:1773 
(RA;US) 

Remote Sensing 

Thematic study of 1982 SPOT simulation of Roscoff and the 
west coast of the Contentin Peninsula (France), 12:1773 
(RA;US) 

SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Heat Transfer 

Full-range drift-flux correlation for vertical flows. Revision 1, 

12:511 (R;US) 
Hydraulics 

Full-range drift-flux correlation for vertical flows. Revision 1, 

12:511 (R;US) 
Two-Phase Flow 

Full-range drift-flux correlation for vertical flows. Revision 1, 

12:511 (R;US) 
Water Chemistry 

Side-by-side comparison of techniques for analyzing organic 
acids, total organic carbon, and anions. Final report, 12:403 
(R;US) 


Doors 
Executive summary of the business plan for the EPG Third 
Generation Door Company. Technical progress report, 
12:656 (R;US) 
SECURITY SEALS 
Removable optical sealing system for application to 
international safeguards, 12:258 (R;CA) 
SEDIMENTARY BASINS 
Source Rocks 
Study of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 
SEDIMENTARY ROCKS 


See also PHOSPHATE ROCKS 
SANDSTONES 
SHALES 


Microstructure 
Surface roughening and the fractal nature of rocks, 12:2083 
(J;US) 
Neutron Diffraction 
Surface roughening and the fractal nature of rocks, 12:2083 
(J;US) 


Surface roughening and the fractal nature of rocks, 12:2083 
G;US) 
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SEDIMENTS 
Crack Propagation 

Pore pressure ri to probe insertion and thermal gradient: 

ISIMU-II, 12:223 (RA;US) 
Fallout Deposits 

Fallout plutonium in Western North Pacific sediments, 12:1743 

(RA;XA) 
Monitoring 

Use of remote sensing for the US Army Corps of Engineers 

dredging program, 12:1781 (RA;US) 
Pore Pressure 

Pore pressure response to probe insertion and thermal gradient: 

ISIMU-II, 12:223 (RA;US) 
Radioactivity 

Characterization plan for the Old Hydrofracture Facility, 
12:251 (R;US) 

Intercomparison studies of transuranics in North Atlantic deep 
sea sediments from the NEA dumpsite, 12:1745 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12;202 (RA;XA) 

Radiometric Analysis 

Radionuclides in sediments - a comparative analysis, 1981, 

12:1858 (R;DE;In German) 
Radionuclide Migration 

Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 

Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 

Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 

Biological mixing and radionuclide redistribution in marine 
sediments, 12:1859 (RA;XA) 

Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 

Fallout plutonium in Western North Pacific sediments, 12:1743 
(RA;XA) 

Intercomparison studies of transuranics in North Atlantic deep 
sea sediments from the NEA dumpsite, 12:1745 (RA;XA) 

Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 

Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 

Measurement of long-lived radionuclides in the Atlantic related 
to radioactive wastes deep-sea disposal, 12:1982 (RA;XA) 

Nordostatlantisches monitoring programm (NO/\MP). An 
environmental study of the deep layers of the North-East 
Atlantic, 12:203 (RA;XA) 

Plutonium distribution in marine and riverine sediments from 
La Spezia area (Ligurian Sea), 12:1744 (RA;XA) 

Radionuclides in sediments - a comparative analysis, 1981, 
12:1858 (R;DE;In German) 

Studies on behavior of long-lived actinides plutonium and 
americium in the Baltic Sea; effect of season, distribution 
coefficients in particulate matter and surface sediment, 
12:1861 (RA;XA) 

Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 

Technetium distribution and accumulation in marine sediments 
and biota, 12:1860 (RA;XA) 

Sorptive Properties 
Actinide sorption on marine sediments, 12:1742 (RA;XA) 
Temperature Gradients 

Pore pressure response to probe insertion and thermal gradient: 

ISIMU-II, 12:223 (RA;US) 
SEEDS 
Ripening 

Photoperiodic control of soybean 'C-assimilate partitioning 

during the seed filling period, 12:1953 (J;US) 
SEISMIC WAVES 
Coupling 


On the location of frequencies of maximum acoustic-to-seismic 
coupling, 12:2080 (J;US) 
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Test Facilities 
DIRECT COURSE-TRINITY seismic experiment. Final 
report, July 1983-July 1984, 12:1417 (R;US) 


Fluorescence Spectroscopy 
Evaluation of stimulated Raman scattering of tunable dye laser 
radiation as a primary excitation source for exciting atomic 
fluorescence in an inductively coupled plasma, 12:963 (J;US) 
SELENIUM 76 
Giant Resonance 
Giant dipole resonances in excited nuclei, 12:2428 (R;US) 
SELENIUM 78 
Excited States 
Investigation of the structure of 02* states of even-even Ge and 
Ge isotopes, 12:2429 (R;SU;In Russian) 
Nuclear Structure 
Investigation of the structure of 02* states of even-even Ge and 
Ge isotopes, 12:2429 (R;SU;In Russian) 
SELENIUM IONS 
Electron-Ion Collisions 
Density dependence of dielectronic recombination in selenium, 
12:2217 (J;US) 
Ultraviolet Radiation 
Radiation cooling and gain calculation for C VI 182-A line in 
carbon—selenium plasma, 12:2208 (J;US) 
Ultraviolet Spectra 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
SELF-SHIELDING 
Calculation Methods 
Unresolved resonance self shielding calculation: causes and 
importance of discrepancies, 12:467 (RA;US) 
SEMICLASSICAL APPROXIMATION 
Spin 
On the paramagnetism of spin in the classical limit, 12:2611 
(R;XA) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also GE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 


Time Resolution 
Subnanosecond time resolved measurements of synchrotron X- 
ray pulses using photoconductive detectors, 12:1382 (J;NL) 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
Luminescence 
Magneto-luminescence measurements in InGaAs/GaAs single- 
strained-quantum-wells, 12:884 (R;US) 
Superlattices 
Superlattice optical device, 12:895 (P;US) 
SEMICONDUCTOR DIODES 
See also PHOTODIODES 
Photoluminescence 
GaAs/In/sub x/Al/sub 1-x/As (0 = x = 0.006) indirect 
bandgap superlattices, 12:1141 (R;US) 
SEMICONDUCTOR LASERS 


Coherent coupling of diode lasers by phase conjugation, 
12:1086 (R;US) 
ues 
High-order (v> 10) eigenmodes in ten-stripe gain-guided diode 
laser arrays, 12:1100 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Annealing 
Excimer laser processing of semiconductor devices: high- 
} efficiency solar cells, 12:294 (R;US) 
Charge Carriers 
Theory of pressure effects on nonradiative capture, 12:2578 
(J;US) 





SHALE OIL 
Molecular Weight 
Crystal Structure 
Structural stability and selectivity of thin epitaxial 
semiconductors, 12:902 (J;US) 
Electric Conductivity 
Superlattice optical device, 12:895 (P;US) 
Electron Mobility 
Electron-electron ing and mobilities in semiconductors 
and quantum wells, 12:2568 (J;US) 
Electronic Structure 


Electronic structure of generic semiconductors: Antifluorite 
silicide and III-V compounds, 12:911 (J;US) 


Process for selectively patterning epitaxial film growth on a 
semiconductor substrate, 12:901 (P;US) 

Structural stability and selectivity of thin epitaxial 
semiconductors, 12:902 (J;US) 


Process for selectively patterning epitaxial film growth on a 
semiconductor substrate, 12:901 (P;US) 
Graded Band Gaps 
Superlattice optical device, 12:895 (P;US) 
Impurities 
Metastable impurities in semiconductors: Si:Mg and Si:Be, 
12:2570 (J;US) 
Lattice Parameters 
Electronic structure of generic semiconductors: Antifluorite 
silicide and III-V compounds, 12:911 (J;US) 
Photoluminescence 
Band-gap shifts in heavily p-type doped semiconductors of the 
zinc-blende and diamond type, 12:893 (J;US) 
Spectral Shift 
Band-gap shifts in heavily p-type doped semiconductors of the 
zinc-blende and diamond type, 12:893 (J;US) 


Structural stability and selectivity of thin epitaxial 
semiconductors, 12:902 (J;US) 
Strains 
Structural stability and selectivity of thin epitaxial 
semiconductors, 12:902 (J;US) 
SENEGAL 
Remote Sensing 
Use of remote sensing and a geographic information system for 
natural resources management in Senegal, 12:1711 (RA;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SERPUKHOV SYNCHROTRON 
Particle Boosters 
RF system for acceleration in the IHEP ring injector, 12:1257 
(RA;SU;In Russian) 
SEWAGE SLUDGE 
Resource Assessment 
Preliminary study on energy management and waste 
management system based on biogas utilization, 12:274 
(R;FI;In Finnish) 
SHALE GAS 
Resource Assessment 
Documentation and review of Eastern gas shales technology. 
Annual report, April 1, 1985-February 28, 1986, 12:104 
(R;US) 
SHALE OIL 
Aviation Fuels 
USAF toxicology research on petroleum and shale-derived 
aviation gas turbine fuels, 12:95 (R;US) 
Compressibility 
Characterization of interim reference shales, 12:122 (R;US) 
Critical Pressure 
Characterization of interim reference shales, 12:122 (R;US) 
Critical Temperature 
Characterization of interim reference shales, 12:122 (R;US) 
Distillation 
Characterization of interim reference shales, 12:122 (R;US) 
Molecular Weight 
Characterization of interim reference shales, 12:122 (R;US) 











SHALE OIL 
Specific Heat 


Specific Heat 
Oil shale quarterly report, April-June 1986 (Heat capacities of 
shale oil, and the mineral, bound water, and organic 
fractions of oil shale), 12:121 (R;US) 
Vapor Pressure 
Characterization of interim reference shales, 12:122 (R;US) 
SHALES 


Compacting 
Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
Data Base Management 
Eastern Gas Shale database development program. Annual 
report, January 1, 1985-December 31, 1985, 12:109 (R;US) 
Fracture Properties 
In-situ dynamic moduli of Mesaverde rocks, compared to static 
and dynamic laboratory moduli, 12:106 (BA;US) 
Gas Saturation 
Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
Mechanical Properties 
Compaction of Gulf Coast shale and sandstone, 12:102 
(BA;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
See also INTERACTING BOSON MODEL 
Photonuclear Reactions 
Microscopic studies of electric dipole resonances in 1p shell 
nuclei, 12:2517 (R;DD) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
See also MAGNETIC SHIELDING 
SELF-SHIELDING 
Shielding analysis methods available in the scale computational 
system, 12:2532 (R;US) 


A halo recycler for the Tandem Mirror Experiment Upgrade, 
12:3060 (BA;US) 
Fabrication 
A halo recycler for the Tandem Mirror Experiment Upgrade, 
12:3060 (BA;US) 
Installation 
A halo recycler for the Tandem Mirror Experiment Upgrade, 
12:3060 (BA;US) 
SHIELDS 
See also THERMAL SHIELDS 
Eddy Currents 
Eddy current models for a tokamak reactor vessel and 
blanket/shield, 12:3055 (BA;US) 
Mathematical Models 
Eddy current models for a tokamak reactor vessel and 
blanket/shield, 12:3055 (BA;US) 
SHIPS 
Incinerators 
Development of the marine incineration bioassay sampling 
system (MIBAS) for at-sea incineration testing, 12:1555 
(R;US) 
Planning a port interface for an ocean incineration system. 
Final report, 12:607 (R;US) 
Planning a port interface for an ocean incineration system: 
computer-model user’s manual. Final report, 12:608 (R;US) 
Planning a port interface for an ocean incineration system (for 
microcomputers). Model, 12:606 (R;US) 


Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6, blast 
measurements. Part 3. Pressure near ground level. Section 4. 
Blast asymmetry from aerial photographs. Section 5. Ball- 
a measurements of peak pressure, 12:1432 

;US) 
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Computerized Simulation 
Constitutive model used in computer simulation of time- 
resolved, shock-wave data, 12:2674 (R;US) 
Interferometry 
Digital image processing of velocity-interferometer data 
obtained from laser-driven shock experiments, 12:1404 (J;US) 
Navier-Stokes 
Theoretical and numerical structure for reacting shock waves, 
12:3256 (J;US) 
Pressure Measurement 
Operation Greenhouse. Scientific Director’s report. Annex 1.6. 
Blast measurements. Part 2. Free-air peak-pressure 
measurements. Section 1. Nuclear explosions, 1951, 12:1425 
(R;US) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHRUBS 
Plant Growth 
Environmental and vegetational variation across a snow 
accumulation area in montane tundra in central Alaska, 
12:2044 (J;DK) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
Electron Detection 
Electron backscattering from a silicon detector from 0.182 to 
0.579 MeV, 12:2551 (J;NL) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 
SID 


See SUDDEN IONOSPHERIC DISTURBANCE 
SIGMA MODEL 
Feynman Diagram 
Harmonic supergraphs. Feynman rules and examples, 12:2358 
(R;SU) 
N-1470 Resonances 
Low lying even parity excitations in the soliton bag model, 
12:2317 (R;XA) 
Nonlinear Problems 
Sigma model, associated with the Ernst equation, 12:2645 
(RA;SU;In Russian) 
Perturbation Theory 
Role of perturbation theory in sigma-models and Yang-Mills 
theories, 12:2375 (J;NL) 


vity 
Structure of heterotic o-models coupled to conformal 
supergravity, 12:2335 (R;XA) 


Sigma-models with torsion, 12:2373 (J;US) 
Two-Dimensional Calculations 
Sigma-models with torsion, 12:2373 (J;US) 
SIGNAL CONDITIONING 
Statistics 
Statistical measures of clipped random signals, 12:1140 (R;US) 
SILICA 
Dusts 

In-depth survey report: control technology for the Ceramic 
Industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1595 (R;US) 

In-depth survey report: control technology for the ceramic 
industry at American Olean Tile Company, Lewisport, 
Kentucky, 12:1596 (R;US) 

Walk-through survey report: control technology for the 
ceramic industry at American Olean Tile Company, Jackson, 
Tennessee, 12:1600 (R;US) 

Particulates 

Walk-through survey report: control technology for the 
ceramic industry at Can-Clay Corporation, Cannelton, 
Indiana, 12:1572 (R;US) 

SILICA GEL 
Sorptive Properties 

Characterization of Texas II with the dimer of Texas II. 

Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
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Absorption Spectra 
Effect of ion implantation on a-Si:H optical properties, 12:847 
(RA;SU;In Russian) 
ion 


Effects of anodization parameters on porous silicon properties, 
12:929 (BA;US) 
Electrochemical investigation of porous silicon formation, 
12:590 (BA;US) 
Auger Effect 
Ion-induced auger electron emission under ion-beam 
shadowing conditions, 12:2164 (RA;JP) 
Chemical Bonds 
Dipolar interactions between dangling bonds at the (111) Si- 
SiO, interface, 12:907 (J;US) 
Chemical Vapor 
Modeling of chemical vapor deposition reactors, 12:930 
(TJ;US) 


Computer calculation of synchrotron topograms. 1. Indexing of 
synchrotron topograms, 12:845 (R;SU;In Russian) 
Structure 
Crystal data for high-pressure phases of silicon, 12:900 (J;US) 
Current Density 
Electrochemical investigation of porous silicon formation, 
12:590 (BA;US) 
Defects 
Electron-beam-induced information storage in hydrogenated 
amorphous silicon device, 12:3257 (P;US) 
Deposition 
Epitaxial growth and heterostructure synthesis by ion beam 
deposition (IBD), 12:873 (R;US) 
Dislocations 
Atomistic Monte Carlo calculation of critical layer thickness 
for coherently strained siliconlike structures, 12:906 (J;US) 
Electric Conductivity 
Effects of anodization parameters on porous silicon properties, 
12:929 (BA;US) 
Electron Beam Injection 
Electron-beam-induced information storage in hydrogenated 
amorphous silicon device, 12:3257 (P;US) 


Channeling 
Channeling radiation from 350-MeV electrons planar 
channeled in silicon crystal, 12:2539 (RA;JP) 
Radiation of ultrarelativistic electrons moving at small angles 
to the (110) planes in silicon, 12:2543 (R;SU;In Russian) 
Electron Collisions 
Electron backscattering from a silicon detector from 0.182 to 
0.579 MeV, 12:2551 (J;NL) 
Electronic Structure 
Electron-phonon interactions and superconductivity in Si, Ge, 
and Sn, 12:897 (J;US) 
Electron-Phonon Coupling 
Electron-phonon interactions and superconductivity in Si, Ge, 
and Sn, 12:897 (J;US) 
Energy Transfer 
Photophysical properties of molecules near metal and 
semiconductor surfaces (Biacetyl/Ag(111); 
pyrazine/GaAs(110); pyrene/Si(111)), 12:1014 (R;US) 
of State 
Crystal data for high-pressure phases of silicon, 12:900 (J;US) 
Gettering 


An evaluation of extrinsic gettering techniques, 12:927 
(BA;US) 
Hydrogenation 
Electron-beam-induced information storage in hydrogenated 
amorphous silicon device, 12:3257 (P;US) 
Impurities 
Metastable impurities in semiconductors: Si:Mg and Si:Be, 
12:2570 (J;US) 
Ton Implantation 
Nitrogen-related donors in silicon, 12:928 (BA;US) 
Ton-Atom Collisions 
Ton-induced auger electron emission under ion-beam 
shadowing conditions, 12:2164 (RA;JP) 





SILICON 28 TARGET 
Lithium 6 Reactions 
Laser-Radiation Heating 
Theoretical analysis of explosively propagating molten layers | 
in pulsed-laser—irradiated a-Si, 12:919 (J;US) 
Layers 


Atomistic Monte Carlo calculation of critical layer thickness 
for coherently strained siliconlike structures, 12:906 (J;US) 
Melting 
Theoretical analysis of explosively propagating molten layers 
in pulsed-laser—irradiated a-Si, 12:919 (J;US) 
Morphology 
Theoretical analysis of explosively propagating molten layers 
in pulsed-laser—irradiated a-Si, 12:919 (J;US) 
Passivation 
Post fabrication modification of polysilicon IC elements, 12:311 
(BA;US) 
Phase Transformations 
Structure and reactivity of heterogeneous surfaces and study of 
the geometry of surface complexes. Progress summary, 
January 1-December 31, 1986, 12:2561 (R;US) 


Photoconductivity and emission from the impurity excited 
states in silicon, December 1, 1983-November 30, 1986, 
12:874 (R;US) 

Photoluminescence 

Effect of ion implantation on a-Si:H optical properties, 12:847 

(RA;SU;In Russian) 
Porosity 

Effects of anodization parameters on porous silicon properties, 
12:929 (BA;US) 

Electrochemical investigation of porous silicon formation, 
12:590 (BA;US) 


Theoretical analysis of explosively propagating molten layers 
in pulsed-laser—irradiated a-Si, 12:919 (J;US) 
Stability 
Atomistic Monte Carlo calculation of critical layer thickness 
for coherently strained siliconlike structures, 12:906 (J;US) 
Superconductivity 
Electron-phonon interactions and superconductivity in Si, Ge, 
and Sn, 12:897 (J;US) 
Stability of the Si lattice: electron-phonon interactions and 
superconductivity in hexagonal Si, 12:880 (R;US) 
Surface Properties 
Structure and reactivity of heterogeneous surfaces and study of 
the geometry of surface complexes. Progress summary, 
January 1-December 31, 1986, 12:2561 (R;US) 
Thickness 
Atomistic Monte Carlo calculation of critical layer thickness 
for coherently strained siliconlike structures, 12:906 (J;US) 
Ultrasonic Waves 
Ultrasonic attenuation in electron-hole liquids, 12:910 (J;US) 
X-Ray Diffraction 
Crystal data for high-pressure phases of silicon, 12:900 (J;US) 
Zeeman Effect 
Dipolar interactions between dangling bonds at the (111) Si- 
SiOz interface, 12:907 (J;US) 
SILICON 28 
Energy Levels 
Nonequilibrium population of magnetic substates and 
excitation-energy division in the decay of an orbiting 
complex, 12:2421 (J;US) 
SILICON 28 REACTIONS 
Heavy Ion Fusion Reactions 
Equilibration in orbiting reactions, 12:2417 (J;US) 
Inelastic Scattering 
Crystal blocking in heavy ion reactions, 12:2427 (R;US) 
Nonequilibrium population of magnetic substates and 
excitation-energy division in the decay of an orbiting 
complex, 12:2421 (J;US) 
SILICON 28 TARGET 
Lithium 6 Reactions 
Angular and energy correlations of the °Li spallation 
fragments at energy of 156 MeV in interactions with **Si 
nuclei, 12:2398 (RA;SU;In Russian) 











SILICON ALLOYS 
Absorption Spectra 


SILICON ALLOYS 
Absorption Spectra i 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 
icosahedral alloys, 12:794 (J;US) 
Meetings 
Amorphous silicon alloys for photovoltaic power: joint 
technical workshop, 12:302 (R;US) 
Protective Coatings 
Advanced high temperature coating systems beyond current 
state-of-the-art systems. Final technical report, 1 January 
1980-31 December 1984, 12:721 (R;US) 
X-Ray Spectra 
Extended x-ray-absorption fine-structure study of Al-Mn-Ru-Si 
icosahedral alloys, 12:794 (J;US) 
SILICON CARBIDES 
Mechanical Properties 
Mechanical-property evaluation at elevated temperatures of 
sintered beta silicon carbide. Final report, 12:838 (R;US) 
Melting 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Physical Radiation Effects 
Effect of irradiation-induced defects on fusion reactor 
ceramics, 12:848 (R;US) 


A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Stress Analysis 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILICON CARBIDES 


SILICON NITRIDES 
SILICON OXIDES 


Infrared Spectra 
Infrared spectrum of silaethylene, 12:2188 (J;US) 
Vibrational States 
Infrared spectrum of silaethylene, 12:2188 (J;US) 
SILICON NITRIDES 
Chemical Preparation 
Nitrogen-related donors in silicon, 12:928 (BA;US) 
Physical Radiation Effects 
Effect of irradiation-induced defects on fusion reactor 
ceramics, 12:848 (R;US) 
SILICON OXIDES 
See also SILICA 
Annealing 
Annealing and relaxation in the high-pressure phase of 
amorphous SiOz, 12:914 (J;US) 
Brillouin Effect 
Annealing and relaxation in the high-pressure phase of 
amorphous SiOz, 12:914 (J;US) 
Chemical Bonds 
Dipolar interactions between dangling bonds at the (111) Si- 
SiO: interface, 12:907 (J;US) 
Corrosion Resistance 
Advanced high temperature coating systems beyond current 
state-of-the-art systems. Final technical report, 1 January 
1980-31 December 1984, 12:721 (R;US) 
Zeeman Effect 
Dipolar interactions between dangling bonds at the (111) Si- 
SiO: interface, 12:907 (J;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Efficiency 
Characterization of the heavily doped emitter and junction 
regions of silicon solar cells using an electron beam, 12:309 
(J;US) 


Collisions 
Characterization of the heavily doped emitter and junction 
regions of silicon solar cells using an electron beam, 12:309 
G;US) 
Materials Testing 
Post fabrication modification of polysilicon IC elements, 12:311 
(BA;US) 
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Production of silicon tandem solar cells with particular regard 
to crystal degradation, 12:304 (R;DE;In German) 
Passivation 
Post fabrication modification of polysilicon IC elements, 12:311 
(BA;US) 
Recombination 
Characterization of the heavily doped emitter and junction 
regions of silicon solar cells using an electron beam, 12:309 
G;US) 
Semiconductor Junctions 
Characterization of the heavily doped emitter and junction 
regions of silicon solar cells using an electron beam, 12:309 
G;US) 
SILT 
Permeability 
The influence of bentonite on the permeability of sandy silts, 
12:230 (J;US) 
SILVER 
Adhesion 
Adhesion of PVD intermediate layers in solid state bonding 
applications. Final report, 12:780 (R;US) 
Auger Electron Spectroscopy 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Catalytic Effects 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Chemical Reaction Kinetics 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Chemical Reactions 
Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 
Electron Diffraction 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
Energy Transfer 
Photophysical properties of molecules near metal and 
semiconductor surfaces (Biacetyl/Ag(111); 
pyrazine/GaAs(110); pyrene/Si(111)), 12:1014 (R;US) 
vironmental Transport 


Silver contamination of soils by windblown spoil from a 
derelict mine, 12:1738 (BA;US) 
Reactor Materials 
Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 
Toxicity 
Health hazard evaluation report HETA 83-222-1631, Metz 
Metallurgical, South Plainfield, New Jersey, 12:1543 (R;US) 
X-Ray Spectroscopy 
Selective epoxidation of ethylene catalyzed by silver: 
Mechanistic details revealed by single-crystal studies, 12:1008 
(BA;US) 
SILVER 108 TARGET 
Alpha Reactions 
Cross sections for the formation of helium and Jithium isotopes 
in the interaction of a-particles with silver and gold, 12:2437 
(R;SU;In Russian) 
SILVER 123 
Energy-Level Transitions 
Half-life measurements for neutron-rich Ag and Cd nuclei, 
12:2443 (J;US) 
SILVER ALLOYS 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
Spin Glass State 
Muon spin relaxation measurements of the fluctuation modes in 
spin-glass AgNm, 12:835 (J;NL) 
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SILVER IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
G;US) 


Spectra 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 


See MASS SPECTROSCOPY 
SIMULATORS 
See also REACTOR SIMULATORS 
Artificial Intelligence 
On the characteristics of a numerical fluid dynamics simulator, 
12:3262 (BA;US) 
Computer Architecture 


On the characteristics of a numerical fluid dynamics simulator, 
12:3262 (BA;US) 


Design 
A luminaire/plenum/HVAC simulator, 12:1148 (BA;US) 
Performance 

On the characteristics of a numerical fluid dynamics simulator, 

12:3262 (BA;US) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 

SINE-GORDON EQUATION 

Solitons 


Exact soliton-like solutions of perturbed phi‘*-equation, 12:2622 
(R;XA) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SISTER CHROMATID EXCHANGES 
Health hazard evaluation report HETA 81-385-1659, Texaco 
Chemical Company, Port Neches, Texas, 12:1955 (R;US) 
SITES (REACTOR) 
See REACTOR SITES 
SKYLAB 
Charged Particle Detection 
Calculated response of a Linear Energy Transfer Spectrometer 
(LETS) correlation with relative biological effectiveness and 
quality factors. Technical report, June 1969-June 1971, 
12:1332 (R;US) 
SKYRMIONS 
See SOLITONS 
SL GROUPS 
Irreducible Representations 
Commutative model of the basic representation of the 
SL(Q2R)sup(chi) group with respect to a unipotent subgroup, 
12:2652 (RA;SU;In Russian) 
SLAGS 
Removal 
Evaluation of alternate combustor concepts for gas turbine 
applications. Final report, October 1984-September 1986, 
12:359 (R;US) 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 


See STANFORD LINEAR COLLIDER 
SLOW NEUTRONS 
Small Angle Scattering 
Neutrons and heterophase state of magnetics, 12:2544 (R;SU;In 
Russian) 
SLOWPOKE TYPE REACTORS 
Reactor Cores 
SLOWPOKE-? reactor with low enrichment uranium oxide 
fuel, 12:489 (R;CA) 
Reactor 
Longer life cores for SLOWPOKE-2 reactors, 12:488 (R;CA) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
| SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Turbines 


Directory of manufacturers of small hydropower equipment. 
Third edition, 12:287 (R;US) 


Pumps 
Directory of manufacturers of small hydropower equipment. 
Third edition, 12:287 (R;US) 
SMELTERS 
Modifications 
Aluminum smelter conservation/modernization program 
proposal. Final draft, 12:687 (R;US) 
Draft record of decision for the Aluminum Smelter 
Conservation/Modernization Program, 12:688 (R;US) 
SMOKES 
See also TOBACCO SMOKES 
Health hazard evaluation report HETA 85-434-1655, Ruan 
Transport Corporation, Des Moines, Iowa (Improper 


lighting, design, and excessive cigarette smoking), 
12:1533 (R;US) 
SMP DEVICES 
See SCANNING MEASURING PROJECTORS 
SNAILS 
Radioactivity 


Contribution to the study of radioactivity in marine or, 
Dosage of ?"°Po in Perna perna Linnaeus 1758, 12:1865 
(R;BR) 

SNG 
See HIGH BTU GAS 
SNOW 


Properties 
Evaluation of MOS-1 microwave scanning radiometer (MSR) 
data in field experiments, 12:1473 (RA;US) 
SO-2 GROUPS 
Central Potential 


Dynamic groups with central dynamics, 12:2636 (RA;SU;In 
Russian) 


SO-4 GROUPS 
Casimir Operators 
Quantum-mechanical of broken hidden symmetry 
groups and their classical limits, 12:2635 (RA;SU;In Russian) 
Central Potential 
Dynamic groups with central dynamics, 12:2636 (RA;SU;In 
Russian) 
SODIUM 
Buildup 

Literature review of the concentration ratios of selected 

radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Distribution 

Calc-sodic zoning in rocks from Lagoa Real uranium province, 

state of Bahia, Brazil, 12:132 (R;BR;In Portuguese) 
Electron Capture 

Rydberg atom ionization by slow collisions with alkali element 

atoms, 12:2153 (RA;SU;In Russian) 
Fires 

Characteristics and composition of smokes in sodium fires, 
12:945 (RA;BR;In Portuguese) 

Development of integrated analysis code for sodium spill 
accident in multi-cell system in LMFBRs (HISLAC), 12:544 
(RA;US) 

Metastable States 

Energy levels and lifetimes for some core-excited quartet states 

in Na I and Mg II, 12:2210 (J;US) 
Oxidation 
Interaction of oxygen with sodium at 80 and 20 K, 12:984 
(J;US) 
Photoemission 
Calculated photoemission spectra of Na, 12:816 (J;US) 
Reaction Kinetics 
imental study of the sodium-concrete reaction, 12:517 
(RA;BR;In Portuguese) 
Materials 





Sodium compatibility of HT-9 and Fe-9Cr-1Mo steels, 12:516 


Aerosol Monitoring 
On-site test of filters in nuclear facilities using radioactive 
sodium chloride (2*Na)-aerosol and methyl iodide (**"1), 
12:1064 (R;DK) 











SODIUM CHLORIDES 
Mass Spectra 


Mass Spectra 
Stability and ionization-induced structural transitions of sodium 
chloride microclusters from Hartree-Fock calculations: 
NaeChsup((+)) and NaeClsup((+)), 12:2151 (R;XA) 
Solvent Properties 
Excited-state proton transfer studies: influence of the solvent 
on the reaction dynamics, 12:992 (R;US) 
Thermodynamic Properties 
Self-consistent and quasiharmonic approximations: the equation 
of state and the high temperature lattice instability, 12:988 
(J;GB) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CHLORIDES 
Concentration 
Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
Fluorescence 
Relative fluorescent efficiency of sodium salicylate between 90 
and 800 eV, 12:915 (J;US) 
Phase Studies 
Effect of transverse electric fields on the incommensurate 
phase of NaNOz, 12:872 (R;US) 


Relative fluorescent efficiency of sodium salicylate between 90 
and 800 eV, 12:915 (J;US) 
Solvent Extraction 
Effect of sidearm length upon competitive alkali metal solvent 
extraction into chloroform by lipophilic crown phosphonic 
acid monoalkyl esters, 12:964 (J;US) 
Water Chemistry 
Influence of sodium, potassium, and lithium on hypochlorite 
solution equilibria, 12:1855 (BA;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM IONS 
Ton Beam Injection 
Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
Ton Sources 
Ion source - extractor development for heavy ion fusion, 
12:3151 (BA;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM-SULFUR BATTERIES 
Performance Testing 
Sodium-sulfur battery development for an advanced electric 
vehicle powertrain (ETX), 12:585 (R;US) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
SOFT X RADIATION 
Meetings 
Short wavelength coherent radiation: generation and 
applications , 12:1103 (B;US) 


Acidification 
Effects of acid precipitation on microbiological and chemical 
parameters in soils: the Florida experience, 12:1727 (R;US) 
Color 
Effect of soil color on vegetation indices, 12:1713 (RA;US) 
ion 
Detection of heavy metal stressed vegetation using Landsat 
digital data, 12:1724 (RA;US) 
Silver contamination of soils by windblown spoil from a 
derelict mine, 12:1738 (BA;US) 
Waste oil biodegradation and changes in microbial populations 
in a semiarid soil, 12:1739 (BA;US) 
Denitrification 
Microbial response to acid deposition and effects on plant 
productivity, 12:1619 (R;US) 


Effects of erosional processes on nutrient cycling in semiarid 
landscapes, 12:1741 (BA;US) 
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Fertilizers 
Influence of vinasse on water movement in soil, using 
automatic acquisition and handling data system, 12:1722 
(RA;BR;In Portuguese) 
Hazardous Materials Spills 


Development of advisory levels for polychlorinated biphenyls 
(PCBs) cleanup, 12:1728 (R;US) 
Heat Flux 
Problems on spatial generalization for resolution models of the 
inverse thermal problem, 12:1480 (RA;US) 


Applicability of Landsat in an exploratory soil survey on the 
Central African Plateau, 12:1712 (RA;US) 

Regional remote sensing facility for easten and southern 
Africa, 12:1656 (RA;US) 

Moisture 
Microwave remote sensing of soil moisture, 12:1692 (RA;US) 

Nitrification 
Microbial response to acid deposition and effects on plant 

productivity, 12:1619 (R;US) 

Radioactivity 
Characterization plan for the Old Hydrofracture Facility, 

12:251 (R;US) 

Experience and improved techniques in radiological 
environmental monitoring at major DOE low-level waste 
disposal sites, 12:196 (R;US) 

Radioactive liquid wastes lines removal project at Los Alamos 
(1981-1986), 12:257 (R;US) 

Radionuclide Migration 
Influence of vinasse on water movement in soil, using 

automatic acquisition and handling data system, 12:1722 
(RA;BR;In Portuguese) 

Study of prediction of migration of radiocesium and 
radiostrontium in soil for environmental control around 
shallow radioactive waste disposal site, 12:1748 (RA;BR) 

Technique of tritium-tagging of soil moisture for determination 
of ground water recharge. Some results from north eastern 
region of Brazil, 12:1747 (RA;BR) 

Remote Sensing 
Angular behavior of the thermal infrared bidirectional 

reflectivity of bare soils interest for remote sensing of surface 
emissivity and temperature, 12:1714 (RA;US) 

Contribution to the evaluation of soil characteristics using 
satellite data, 12:1705 (RA;US) 

Effect of soil color on vegetation indices, 12:1713 (RA;US) 

Temperature Measurement 
Modeling of the microwave emission of ground, 12:1683 

(RA;US) 

Temperature Monitoring 
Problems on spatial generalization for resolution models of the 

inverse thermal problem, 12:1480 (RA;US) 

Tracer Techniques 
Technique of tritium-tagging of soil moisture for determination 

of ground water recharge. Some results from north eastern 
region of Brazil, 12:1747 (RA;BR) 

Wave Propagation 
On the location of frequencies of maximum acoustic-to-seismic 

coupling, 12:2080 (J;US) 

Weathering 

Biogeochemistry of soil phosphorus, 12:1732 (BA;US) 

Controls of soil-solution chemistry in lodgepole pine forest 
ecosystems, Wyoming, 12:1733 (BA;US) 

Organic chemistry of the soil solution during snowmelt 
leaching in Pinus contorta forest ecosystems, Wyoming, 
12:1734 (BA;US) 

SOJA BEAN OIL 

See SOYBEAN OIL 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SUNSPOTS 
Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 
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Solar-Geophysical Data Number 502, June 1986. Part 2 
(comprehensive reports). Data for December 1985, and 
miscellanea, 12:2113 (R;US) 

Study of the relationship between solar activity and 
interplanetary field variations. Final report, 14 May-30 
September 1985, 12:2093 (R;US) 

Mass Transfer 

Search for precursor activity associated with coronal mass 
ejections, using white-light coronagraph observations 
obtained with the SOLWIND instrument on board the Air 
Force P78-1 satellite. Final report, 15 September 1984-31 
December 1985, 12:2095 (R;US) 

Radiowave Radiation 

Relationship between weak local radio sources at wavelength 
= 6.6 cm and active-region characteristics. 2. Technical 
document, June-July 1977, 12:2094 (R;US) 

Sunspots 

Heliocentric radius of the cosmic-ray modulation boundary. 
Progress report, 12:2092 (R;US) 

Manifestation of a north-south asymmetry of sunspot-formation 
activity in the geomagnetic indices. Technical document, 
12:2096 (R;US) 

Ultraviolet Spectra 

Temporal characteristics of solar euv, uv, and 10830-A full- 

disk fluxes. Technical memo, 12:2114 (R;US) 
SOLAR AIR HEATERS 


Do-it-yourself low-cost solar-hot-air-collector design book. 
Final report, April 1983-September 1985, 12:324 (R;US) 
Retrofitting 
Thermo-syphon air panels - a passive solar heating facility for 
existing houses (for Energy Technology Support Unit), 
12:318 (R;GB) 
Effect 
Review of experience with solar thermosyphon air panels in 
the USA. Addendum to a solar passive system for existing 
houses (for Energy Technology Support Unit), 12:319 
(R;GB) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Modular Structures 
Optimization and modularity study for large-size photovoltaic 
flat-panel array fields, 12:306 (R;US) 
Optimization 
Optimization and modularity study for large-size photovoltaic 
flat-panel array fields, 12:306 (R;US) 
Testing 
Photovoltaic membrane (PVM) roof system. Technical 
progress report, 3rd quarter 1986, 12:296 (R;US) 
Wind Loads 
Photovoltaic membrane (PVM) roof system. Technical 
progress report, 3rd quarter 1986, 12:296 (R;US) 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Adhesion 
Photovoltaic membrane (PVM) roof system. Third quarterly 
technical progress report, 1986, 12:297 (R;US) 


Excimer laser processing of semiconductor devices: high- 
efficiency solar cells, 12:294 (R;US) 
Cost Estimation 
Photovoltaic manufacturing cost analysis: a required-price 
approach. Volume 2. Appendixes. Final report, 12:301 
(R;US) 
SOLAR COLLECTORS 
) See also SOLAR AIR HEATERS 
SOLAR PONDS 
Manuals 
Do-it-yourself low-cost solar-hot-air-collector design book. 
Final report, April 1983-September 1985, 12:324 (R;US) 
| Performance Testing 
| ere tested in the packaged systems program, 12:329 





SOLAR CONCENTRATORS 
Aerodynamics 

Aerodynamic loading characteristics of a hemispherical solar 
concentrator. The Crosbyton Solar Power Project. Task 5, 
12:327 (R;US) 

SOLAR CORONA 
Disturbances 

Search for precursor activity associated with coronal mass 
ejections, using white-light coronagraph observations 
obtained with the SOLWIND instrument on board the Air 
Force P78-1 satellite. Final report, 15 September 1984-31 
December 1985, 12:2095 (R;US) 

Magnetic Fields 
Dynamic formation of stressed coronal magnetic fields. Final 
report, 2 November 1984-2 February 1986, 12:2097 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR DRYING 
Energy Efficiency 
Solar energy for wood drying using direct or indirect 
collection with supplemental heating: a computer analysis. 
Forest Service research paper, 12:322 (R;US) 
SOLAR ENERGY 
Research Programs 
Solar Energy Program. FY 1985 annual report, 12:321 (R;US) 
SOLAR FLARES 

Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 

Solar-Geophysical Data Number 502, June 1986. Part 2 
(comprehensive reports). Data for December 1985, and 
miscellanea, 12:2113 (R;US) 

Fluctuations 
Rapid fluctuations in solar flares, 12:2091 (R;US) 
Mass Transfer 

Search for precursor activity associated with coronal mass 
ejections, using white-light coronagraph observations 
obtained with the SOLWIND instrument on board the Air 
Force P78-1 satellite. Final report, 15 September 1984-31 
December 1985, 12:2095 (R;US) 

SOLAR HEAT ENGINES 
Parabolic Reflectors 

Solar thermal engine systems using two stage concentrators, 

12:315 (J;GB) 
Thermal Efficiency 

Solar thermal engine systems using two stage concentrators, 
12:315 (;GB) 

SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Heat Exchangers 
Testing and analysis of immersed heat exchangers, 12:326 
(R;US) 
Mathematical Models 
SOLARYS - an interactive model for solar systems simulation. 
Pt. 1 and 2, 12:320 (R;DE;In German) 
Parametric Analysis 
SOLARYS - an interactive model for solar systems simulation. 
Pt. 1 and 2, 12:320 (R;DE;In German) 
Simulation 
SOLARYS - an interactive model for solar systems simulation. 
Pt. 1 and 2, 12:320 (R;DE;In German) 
SOLAR INDUSTRY 
Surveys 
Review of the solar thermal power industry: future outlook, 
12:291 (R;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 
Nonadiabatic level crossing in resonant neutrino oscillations, 
12:2124 (J;US) 
Resonant solar neutrino oscillation experiments, 12:2116 (J;US) 
Neutrino Oscillation 
Adiabatic conversion of solar neutrinos, 12:2123 (J;US) 
Nonadiabatic level crossing in resonant neutrino oscillations, 
12:2124 (J;US) 








SOLAR NEUTRINOS 
Neutrino Osciliation 


Resonant solar neutrino oscillation experiments, 12:2116 (J;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
Design 


Instrumentation of a 1000 m? solar pond and stability analysis 
of the gradient layer, 12:330 (R;DE;In German) 
Heat Storage 
Instrumentation of a 1000 m? solar pond and stability analysis 
of the gradient layer, 12:330 (R;DE;In German) 
SOLAR POWER PLANTS 
See also SOLAR THERMAL POWER PLANTS 
Environmental Impacts 
Estimating environmental costs and benefits for five generating 
resources. Technical appendices. Description of generic 
generating resources, their likely significant environmental 
effects, and the economic value of those effects. Final report, 
12:592 (R;US) 
SOLAR PROMINENCES 
Solar-Geophysical Data Number 502, June 1986. Part 2 
(comprehensive reports). Data for December 1985, and 
miscellanea, 12:2113 (R;US) 
SOLAR PROTON EVENTS 
See SOLAR PROTONS 
SOLAR PROTONS 
Prior to July, 1975 information was indexed to PROTONS. 
Solar-Geophysical Data Number 502, June 1986. Part 2 
(comprehensive reports). Data for December 1985, and 
misceiianea, 12:2113 (R;US) 
SOLAR RADIATION 
See also SOLAR RADIOWAVE RADIATION 
Emission 
Rapid fluctuations in solar flares, 12:2091 (R;US) 
Modulation 
Heliocentric radius of the cosmic-ray modulation boundary. 
Progress report, 12:2092 (R;US) 
Sensing 


Feasibility of using GOES satellite-derived data to estimate 
incoming solar radiation in the Pradera Pampeana, 
Argentina, 12:1474 (RA;US) 

Research Programs 
Annual report of US participation in International Energy 
Agency Task IX, FY 1986, 12:289 (R;US) 

Statistics 

Statistics of horizontal and inclined surface irradiation in the 
U.K. with consideration of associated temperatures, long 
wave irradiation and wind speeds, 12:288 (R;GB) 

Thermal Insulation 
Solar shield: a thermally insulating, broad-band, 

electromagnetic window for satellites. Technical report, 
12:870 (R;US) 

X Radiation 

Solar-Geophysical Data Number 502, June 1986. Part 2 
(comprehensive reports). Data for December 1985, and 
miscellanea, 12:2113 (R;US) 

SOLAR RADIO BURSTS 

Solar-Geophysical Data Number 502, June 1986. Part 2 
(comprehensive reports). Data for December 1985, and 
miscellanea, 12:2113 (R;US) 

SOLAR RADIOWAVE RADIATION 

Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 

SOLAR THERMAL POWER PLANTS 

Economic Analysis 

Economic analysis of alternate uses and design. Crosbyton 
Solar Power project, 12:290 (R;US) 

Surveys 

Review of the solar thermal power industry: future outlook, 
12:291 (R;US) 

Uses 

Economic analysis of alternate uses and design. Crosbyton 
Solar Power project, 12:290 (R;US) 
SOLAR WATER HEATING 

Use for solar domestic water heating; not for process hot water. 

Do-it-yourself low-cost solar-hot-air-collector design book. 
Final report, April 1983-September 1985, 12:324 (R;US) 
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Evaluation 
Promotion of solar-water-heating systems: a review. Final 
report, 12:325 (R;US) 
Financial Incentives 
Promotion of solar-water-heating systems: a review. Final 
report, 12:325 (R;US) 
SOLAR WIND 
Study of the relationship between solar activity and 
interplanetary field variations. Final report, 14 May-30 
September 1985, 12:2093 (R;US) 
Three-dimensional axisymmetric magnetosphere in pressure 
balance with the solar wind, 12:2128 (R;US) 
Interactions 
Polar cusp: optical and particle characteristics-dynamics, 
12:2132 (R;US) 
Quantitative empirical model of the magnetospheric flux- 
transfer process, 12:2131 (R;US) 
SOLAR X-RAY BURSTS 
Rapid fluctuations in solar flares, 12:2091 (R;US) 
SOLAR-ASSISTED HEAT PUMPS 


Design 
Design, development and testing of a solar-powered multi- 
family residential size prototype ressor heat pump. 


Design, fabrication and test evaluation of MOD-2 solar- 
powered Rankine/Rankine heat pump system. Final report, 
12:682 (R;US) 
Performance Testing 

Design, development and testing of a solar-powered multi- 
family residential size prototype turbocompressor heat pump. 
Design, fabrication and test evaluation of MOD-2 solar- 
powered Rankine/Rankine heat pump system. Final report, 
12:682 (R;US) 

SOLENOIDS 


Test results and design details of the Tohoku Bubble Chamber 
magnet, 12:1387 (BA;US) 
Performance Testing 
Test results and design details of the Tohoku Bubble Chamber 
magnet, 12:1387 (BA;US) 
Testing of the superconducting solenoid for the Fermilab 
collider detector, 12:1301 (BA;US) 
SOLID CLUSTERS 
Diffusion 
Classically exact overlayer dynamics: Diffusion of rhodium 
clusters on Rh(100), 12:796 (J;US) 
Growth 
Many-dimensional expansion of the eden model, 12:2683 (J;US) 
SOLID FUELS 
Mechanical Properties 
CANDU fuel behaviour during large break loss-of-coolant 
power transients, 12:423 (R;CA) 
SOLID SOLUTIONS 
Electric Conductivity 
First-principles calculation of the residual electrical resistivity 
of random alloys, 12:814 (J;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
RUBY LASERS 
Efficiency 
Sm* -+ Nd* energy transfer in CaF2, 12:1102 (J;US) 
Gain 
Flashlamp-pumped Cr/sup 3+/: GSAG laser, 12:1099 (J;US) 
Laser Materials 


Flashl 








d Cr/sup 3+-/: GSAG laser, 12:1099 (J;US) 
Sm** = Nd* energy transfer in CaF2, 12:1102 (J;US) 
Optical Pumping 
Flashlamp-pumped Cr/sup 3+/: GSAG laser, 12:1099 (J;US) 
SOLID STATE PHYSICS 
Diffusion 
Diffusion and trapping at arbitrary trap size and concentration, 
12:2574 (J;US) 
Meetings 
Report of the first joint seminar on atomic physics, solid state 
physics and material science in the energy region of tandem 
accelerators, 12:2165 (R;JP) 
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Diffusion and trapping at arbitrary trap size and concentration, 
12:2574 (J;US) 
SOLID WASTES 
See also MINERAL WASTES 
SCRAP 
WOOD WASTES 
Waste Disposal 
Potential environmental and health concerns in the disposal of 
wastewater-treatment solid wastes from synthetic fuels 
facilities, 12:42 (R;US) 
SOLIDIFICATION 


Equations 
Wavelength selection in directional solidification, 12:2584 
GJ;US) 
SOLIDS 


New high-energy approximation for x-ray-absorption near-edge 
structure, 12:808 (J;US) 
Charged-Particle Transport 
Nonlinear energy-loss straggling of slow ions in solids, 12:2550 
(J;US) 
Electronic Structure 
Localization by electric fields in one-dimensional tight-binding 
systems, 12:2575 (J;US) 
Nuclear Magnetic Resonance 
Fourier transform zero field NMR and NQR, 12:967 (D;US) 
Nuclear Quadrupole Resonance 
Fourier transform zero field NMR and NQR, 12:967 (D;US) 
Rankine-Hugoniot Equations 
Calculation of Hugoniot values from atomic properties, 12:788 
(J;US) 
Shock Waves 
Calculation of Hugoniot values from atomic properties, 12:788 
(J;US) 
X-Ray Spectra 
New high-energy approximation for x-ray-absorption near-edge 
structure, 12:808 (J;US) 
SOLITONS 
Dynamics 
Soliton dynamics on an easy-plane ferromagnetic chain, 12:858 
(J;GB) 


Theoretical studies of phenomenological models of nuclear 
chromodynamic. Progress report, January 1-December 31, 
1986, 12:2262 (R;US) 
Time Dependence 
Energy transfer, self-trapping, and solitons on a nonlinear 
dimer, 12:2565 (R;US) 
SOLUTES 
Diffusion 
Wavelength selection in directional solidification, 12:2584 
G;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 


See also AQUEOUS SOLUTIONS 
PROCESS SOLUTIONS 
SOLID SOLUTIONS 


Absorption Spectra 
Studies of chemical reactivity in the condensed phase. II. 
Vibrational relaxation of iodine in liquid xenon following 
geminate recombination, 12:1015 (J;US) 


Studies of chemical reactivity in the condensed phase. II. 
Vibrational relaxation of iodine in liquid xenon following 
geminate recombination, 12:1015 (J;US) 

Solidification 

Solidification cells at low velocity: The moving symmetric 

model, 12:2234 (J;US) 
SOLVATED ELECTRONS 
Radiolysis 


Kinetics of fast reactions of excited species. Final report, 
12:1016 (R;US) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 


SOUTH TEXAS PROJECT-2 REACTOR 
Reactor Shutdown 


SOLVENTS 


Air Pollution 
Health-hazard evaluation report HETA 83-380-1671, roofing 
sites, Dayton, Ohio, 12:1527 (R;US) 
Indoor Air Pollution 
Health-hazard evaluation report HETA 83-270-1656, 
Laminating of America, Eatontown, New 
Jersey, 12:1521 (R;US) 


Health-hazard evaluation report HETA 80-13, 81-147-1644, 
Schingel Tennessee, Inc., Maryville, Tennessee, 12:1525 


Intermediate-scale, semicontinuous solid-phase fermentation 
process for production of fuel ethanol from sweet sorghum 
(Saccharomyces cerevisiae), 12:279 (J;US) 

SOUND 

See SOUND WAVES 
SOUND WAVES 

See also ULTRASONIC WAVES 


On the location of frequencies of maximum acoustic-to-seismic 
coupling, 12:2080 (J;US) 
SOURCE ROCKS 


a of the source material, and mechanisms of generation, 
and migration of oils in the Anadarko Basin, Oklahoma. 
Progress report, 12:66 (R;US) 
SOUTH AFRICA 
Radiometric Surveys 

Karoo airborne geophysical survey: Report on aerial 
radiometric anomalies of block 16, 12:144 (R;ZA) 

Karoo airborne geophysical survey: Report on aerial 
radiometric anomalies of block 2, 12:145 (R;ZA) 

SOUTH CAROLINA 
Wood Fuels 
Wood energy potential in northwestern South Carolina. Forest 
Service general technical report, 12:638 (R;US) 
SOUTH TEXAS PROJECT-1 REACTOR 
Bay City, Texas, USA 
Interactive Display Devices 

Integrated solution for information processing for post-accident 

display and safe shutdown, 12:500 (RA;US) 
Reactor Operation 

Safety Evaluation Report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499). Supplement No. 1, 12:523 (R;US) 

Reactor Safety 

Integrated solution for information processing for post-accident 
display and safe shutdown, 12:500 (RA;US) 

Safety Evaluation Report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499). Supplement No. 1, 12:523 (R;US) 

Reactor Shutdown 
Integrated solution for information processing for post-accident 
display and safe shutdown, 12:500 (RA;US) 
SOUTH TEXAS PROJECT-2 REACTOR 
Bay City, Texas, USA 
Interactive Display Devices 

Integrated solution for information processing for post-accident 

display and safe shutdown, 12:500 (RA;US) 
Reactor Operation 

Safety Evaluation Report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499). Supplement No. 1, 12:523 (R;US) 

Reactor Safety 

Integrated solution for information processing for post-accident 
display and safe shutdown, 12:500 (RA;US) 

Safety Evaluation Report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499). Supplement No. 1, 12:523 (R;US) 

Reactor Shutdown 

Integrated solution for information processing for post-accident 

display and safe shutdown, 12:500 (RA;US) 








Southern Hemisphere surface air temperature variations: 
1851—1984, 12:1487 (J;US) 
SOVIET UNION 
See USSR 
SOY OIL 
See SOYBEAN OIL 
SOYBEAN OIL 
Production 
US soybean processing industry: optimal size, number and 
location, 12:3188 (R;US) 


US soybean processing industry: optimal size, number and 
location, 12:3188 (R;US) 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 
Processing 
US soybean processing industry: optimal size, number and 
location, 12:3188 (R;US) 


US soybean processing industry: optimal size, number and 
location, 12:3188 (R;US) 
SP GROUPS 
Nuclear Reactions 
Generalized coherent states of symplectic groups in nuclear 
physics problems, 12:2346 (RA;SU;In Russian) 
SPACE CHARGE 
Resonance 
Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 


Space charge effects: tune shifts and resonances, 12:1212 
(R;US) 


Measurements of combustion product emission factors of 
unvented kerosene heaters, 12:1631 (J;US) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Fluorescent Lamps 
A luminaire/plenum/HVAC simulator, 12:1148 (BA;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Reactor Cores 
Criticality-safety analyses of compacted and water-flooded SP- 
100 reactors, 12:547 (RA;US) 
Reactor Safety 
Criticality-safety analyses of compacted and water-flooded SP- 
100 reactors, 12:547 (RA;US) 
SPACE SHUTTLES 
Hydrogen Storage 
Development of honeycomb sandwich materials in the 
construction of cryogenic dewar outer shells, 12:271 
(BA;US) 
SPACE VEHICLES 
See also SPACE SHUTTLES 
Flight Testing 
Spectral density estimates of coarsely quantized random 
vibration data, 12:1065 (R;US) 
Mechanical Vibrations 
Spectral density estimates of coarsely quantized random 
vibration data, 12:1065 (R;US) 
Rocket Engines 
Physics of antimatter-matter reactions for interstellar 
propulsion, 12:2395 (R;US) 


Shielding of manned space stations against Van Allen Belt 
protons: a preliminary scoping study, 12:2546 (R;US) 
Thermal Insulation 
Solar shield: a thermally insulating, broad-band, 
electromagnetic window for satellites. Technical report, 
12:870 (R;US) 





ERA-12/1 / 306S 







SPACE-TIME 


Theory 
Axiomatics of uniform space-time models, 12:2660 (RA;SU;In 
Russian) 
SPARK GAPS 
Plasma Focus Devices 
Commutational performances of the 50 kV increased pressure 
spark gap with field distortion, 12:2982 (RA;SU;In Russian) 
To the modulation problem on the operation of controlled 
spark gap with field distortion-breakdown resistance 
performances, 12:2983 (RA;SU;In Russian) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECIMEN HOLDERS 
See SAMPLE HOLDERS 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRA UNFOLDING 
Computer Codes 
Problem-oriented program library for spectrometric data 
processing, 12:3235 (R;SU;In Russian) 
SPENT FUEL CASKS 
Impact Tests 
Drop tests of the Three Mile Island knockout canister, 12:1063 
(R;US) 
SPENT FUEL ELEMENTS 
After-Heat Removal 
Heat removal from dry stored spent fuel elements - important 
aspects of the experts, 12:172 (RA;FI) 
Monitored Retrievable Storage 
Thermomechanical modeling of the spent fuel test - Climax, 
12:232 (BA;US) 
Neutron Dosimetry 
Solid State Track Recorder neutron dosimetry in a simulated 
basalt geological waste repository, 12:200 (R;US) 
Temperature Distribution 
Analysis of spent fuel temperature under dry storage 
conditions, 12:173 (RA;FI) 


Systems 
Evaluation of methods to compare consequences from 
hazardous materials transportation accidents, 12:166 (R;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 
Spent fuel management: reprocessing or storage, 12:154 
(RA;BR;In Portuguese) 
Cost 
Realization of Loviisa spent fuel store No. 2, 12:168 (RA;FI) 
Criticality 
Criticality calculation of PWR fuel storage facilities including 
fuel burn-up effects, 12:178 (RA;FI) 
Nuclear criticality safety of fuel element storage for upgraded 
research reactor JRR-3, 12:1061 (R;JP;In Japanese) 


IAEA Technical committee meeting on methods used in 
design of spent fuel storage facilities, 12:180 (R;FI) 
Realization of Loviisa spent fuel store No. 2, 12:168 (RA;FI) 
Session 1: Design and safety aspects of wet spent fuel storage 
facilities. Summary, 12:181 (RA;FI) 
Session 3: Storage system design including improvements based 
on existing operational experience. Summary, 12:183 (RA;FI) 
Spent fuel system design for Nuclear Power Plants in 
the USSR, 12:170 (RA;FI) 
Economics 
Session 4: Economics, licensing and regulatory aspects of spent 
fuel storage facilities. Summary, 12:184 (RA;FI) 
Forecasting 
Spent fuel storage requirements. An update of DOE/RL-85-2, 
12:159 (R;US) 
Fuel Pools 
Interim storage facility for spent nuclear fuel (TVO-KPA- 
STORE) at Olkiluoto, 12:169 (RA;FI) 


Licensing of an intermediate storage facility for spent nuclear 
fuel, 12:175 (RA;FI) 
Licensing experience in Finland, 12:176 (RA;FI) 
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Licensing of spent fuel storage facilities in the United 
Kingdom, 12:177 (RA;FI) 

Session 4: Economics, licensing and regulatory aspects of spent 
fuel storage facilities. Summary, 12:184 (RA;FI) 


IAEA Technical committee meeting on methods used in 
design of spent fuel storage facilities, 12:180 (R;FI) 


Operation 
Session 3: Storage system design including improvements based 
on existing operational experience. Summary, 12:183 (RA;FI) 
Quality Assurance 
Office of Storage and Transportation Systems quality assurance 
directive, 12:162 (R;US) 
Research Programs 
Design method of the JOYO spent fuel storage facility and 
some proposal for future design, 12:185 (RA;FI) 


Removable optical sealing system for application to 
international safeguards, 12:258 (R;CA) 


Session 1: Design and safety aspects of wet spent fuel storage 
facilities. Summary, 12:181 (RA;FI) 
SPENT FUELS 


Spent fuel management: reprocessing or storage, 12:154 
(RA;BR;In Portuguese) 


Transportation Institutional Plan, 12:161 (R;US) 
SPENT SHALES 
Chemical Composition 
Isothermal decomposition of New Albany shale from 
Kentucky, 12:116 (R;US) 
Gasification 
Kinetics of high pressure char-CO: reaction in oil shale 
retorting and spent shale gasification, 12:119 (RA;US) 


Characterization of interim reference shales, 12:122 (R;US) 
Revegetation 

[Semiarid ecosystem development as a function of resource 

processing and allocation]. Final report, 12:125 (R;US) 
SPHEROMAK DEVICES 
See also CTX SPHEROMAK 

Fluctuations 

Recent progress of S-1 experiments, 12:2727 (RA;XA) 
Impurities 


Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 
Magnet Coils 
Critical field index for passive coil stabilization of the 
spheromak shift instability, 12:3021 (J;US) 
Magnetic Fields 
Critical field index for passive coil stabilization of the 
spheromak shift instability, 12:3021 (J;US) 
Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 
Flux 


Recent progress of S-1 experiments, 12:2727 (RA;XA) 


Global magnetics of S-1 Spheromak plasmas, 12:2936 (BA;US) 
Plasma Density 
Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 
Plasma Diagnostics 
Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 
Global magnetics of S-1 Spheromak plasmas, 12:2936 (BA;US) 
Plasma Instability 
Global magnetics of S-1 Spheromak plasmas, 12:2936 (BA;US) 
Plasma Production 
Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 
Global magnetics of S-1 Spheromak plasmas, 12:2936 (BA;US) 
Plasma Waves 
Global magnetics of S-1 Spheromak plasmas, 12:2936 (BA;US) 
Temperature Measurement 
Diagnostic results from the initial run of the S-1 spheromak, 
12:2859 (BA;US) 


STAINLESS STEEL-304 
Crack Propagation © 


Instability 
Critical field index for passive coil stabilization of the 
spheromak shift instability, 12:3021 (J;US) 
Vacuum Systems 
Utilizing explosive forming to manufacture a resistive vacuum 
torus for the S-1 Spheromak flux core, 12:3127 (BA;US) 
SPICULES 
See SOLAR PROMINENCES 
SPIN 
Paramagnetism 
On the paramagnetism of spin in the classical limit, 12:2611 
(R;XA) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINOR FIELDS 
Gravitation 
Spinor pregeometry at finite temperature, 12:2356 (R;JP) 
SPONDYLITIS 


Mortality among patients with ankylosing spondylitis after a 
single treatment course with x-rays, 12:1977 (RA;US) 
SPRAY PONDS 
See COOLING PONDS 
SPRAYS 
SPRAYS 
Combustion 


Formulation of spray combustion models: resolution compared 
to droplet spacing, 12:1046 (J;US) 
SPUTTERING 
Neutral Particles 
Angular distributions of sputtered particles. Technical report, 
12:2140 (R;US) 
STABLE ISOTOPES 
For specific terms, consult the Appendix. 
See also BORON 11 

CARBON 12 
CARBON 13 
COPPER 63 
DEUTERIUM 
DYSPROSIUM 156 
DYSPROSIUM 158 
ERBIUM 167 
EUROPIUM 151 
GADOLINIUM 155 
GADOLINIUM 157 
GERMANIUM 72 
HELIUM 3 
HELIUM 4 
INDIUM 113 
IRIDIUM 191 
IRON 57 
MERCURY 196 
MOLYBDENUM 100 


Availability 
Availability of enriched stable isotopes: present status and 
future prospects, 12:974 (R;US) 
Electromagnetic Isotope Separation 
Stable isotope research pool inventory, 12:260 (R;US) 
Inventories 


Stable isotope research pool inventory, 12:260 (R;US) 
STAINLESS STEEL-304 
Adhesion 
Adhesion of PVD intermediate layers in solid state bonding 
applications. Final report, 12:780 (R;US) 
Chemical Reactions 
Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 
Crack Propagation 
Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 














STAINLESS STEEL-304 
Evaporation 


Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Melting 
Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Physical Radiation Effects 
Effects of charged particle irradiation on mechanical properties 
of austenitic stainless steels obtained from small specimens, 
12:763 (RA;JP) 
Reactor Materials 


Reaction between some cesium-iodine compounds and the 
reactor materials 304 stainless steel Inconel 600 and silver. 
Volume II. Cesium iodide reactions, 12:1128 (R;US) 

Strain Rate 

Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

Corrosion 


Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 


Suppression of stainless steel corrosion in CAN-DECON 

decontamination with ferric complexes, 12:723 (R;CA) 
Temperature Effects 

Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 

Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

STAINLESS STEEL-304L 
ion 

Austenite instability in austenitic steels due to hydrogenation, 
12:770 (R;IL;In Hebrew) 

STAINLESS STEEL-310 
Hydrogenation 


Austenite instability in austenitic steels due to hydrogenation, 
12:770 (R;IL;In Hebrew) 
STAINLESS STEEL-316 
Chemical Composition 
Electroslag-casting process and properties, 12:774 (R;US) 
Crack 
Crack initiation and propagation rates in thermally-cycled 
AISI 316 stainless steel determined using scanning electron 
microscopy, 12:831 (BA;US) 
Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 


Creep tests of AISI 316 stainless steel irradiated by alpha 
particles of 28 MeV, 12:748 (RA;BR;In Portuguese) 
Electroslag-casting process and properties, 12:774 (R;US) 
Electroslag Casting 
Electroslag-casting process and properties, 12:774 (R;US) 
Embrittlement 


Creep tests of AISI 316 stainless steel irradiated by alpha 
particles of 28 MeV, 12:748 (RA;BR;In Portuguese) 
Gas Tungsten-Arc Welding 
Evaluation of the TIG welding mechanical behavior in AISI 
316 tubes for fuel rods, 12:743 (R;BR;In Portuguese) 
Materials Testing 
Second annual progress report on United States-Japan 
collaborative testing in the High Flux Isotope Reactor and 
the Oak Ridge Research Reactor for the period ending 
September 30, 1985, 12:3010 (R;US) 
Mechanical Properties 
Evaluation of the TIG welding mechanical behavior in AISI 
316 tubes for fuel rods, 12:743 (R;BR;In Portuguese) 
Physical Radiation Effects 
Correlation of yield strength with irradiation-induced 
microstructure in AISI 316 stainless steel, 12:739 (R;US) 
Creep tests of AISI 316 stainless steel irradiated by alpha 
particles of 28 MeV, 12:748 (RA;BR;In Portuguese) 
Effects of charged particle irradiation on mechanical properties 
of austenitic stainless steels obtained from small specimens, 
12:763 (RA;JP) 
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Strain Rate 
Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 
Stress Corrosion 


Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

Temperature Effects 

Crack initiation and propagation rates in thermally-cycled 
AISI 316 stainless steel determined using scanning electron 
microscopy, 12:831 (BA;US) 

Prediction of environmental and strain-rate effects on the stress 
corrosion cracking of austenitic stainless steels, 12:398 
(BA;US) 

Tensile Properties 
Electroslag-casting process and properties, 12:774 (R;US) 
Thermal Cycling 

Crack initiation and propagation rates in thermally-cycled 
AISI 316 stainless steel determined using scanning electron 
microscopy, 12:831 (BA;US) 

Thermal Fatigue 
Crack initiation and propagation rates in thermally-cycled 
AISI 316 stainless steel determined using scanning electron 
microscopy, 12:831 (BA;US) 
STAINLESS STEEL-316L 

Hydrogenation 

Austenite instability in austenitic steels due to hydrogenation, 
12:770 (R;IL;In Hebrew) 
STAINLESS STEEL-321 


Aspects of plasma cutting in AISI 321 stainless steel, 12:742 
(R;BR;In Portuguese) 
STAINLESS STEEL-348 
Physical Radiation Effects 
Unloading-compliance and load-drop analysis of j/sub ic/ test 
of irradiated 348 stainless steel. Final technical report, 12:722 
(R;US) 
'AINLESS 


STAINLESS STEEL-321 
STAINLESS STEEL-348 


Corrosion 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Corrosion Fatigue 
Environment sensitive cracking in light water reactor pressure 
boundary materials, 12:762 (R;NO) 
Measurement techniques for BWR crack growth. Final report, 
12:389 (R;US) 
Corrosion Resistance 
Formation of sigma phase in austenitic stainless steel c 
and its effect on corrosion and mechanical properties, 12:782 
(RA;FT) 
Cracks 
Environmental effects in the failure of expansion bellows in 
large steam turbines, 12:785 (RA;FI) 


Creep fracture in austenitic stainless steels containing antimony 
or titanium, 12:833 (B;US) 
Ductility 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 


Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Gas Tungsten-Arc Welding 
Thermal finite element formulation and solution versus 
experimental results for thin-plate GTA welding, 12:1118 
(J;US) 
Impact Shock 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 








Mechanical Properties 
Formation of sigma phase in austenitic stainless steel cladding 
and its effect on corrosion and mechanical properties, 12:782 
(RA;FT) 


Creep fracture in austenitic stainless steels containing antimony 
or titanium, 12:833 (B;US) 
Passivation 
Passivation of metals in thionyl-chloride electrolytes for 
lithium batteries. Summary abstract, 12:588 (R;US) 
Phase Studies 
Formation of sigma phase in austenitic stainless steel cladding 
and its effect on corrosion and mechanical properties, 12:782 
(RA;FT) 
Reactor 


Evaluation of welded and repair-welded stainless steel for 
LWR service. Annual report, October 1984-September 1985. 
Volume 3, No. 2, 12:394 (R;US) 

Residual Stresses 

Computational model for residual stresses in a clad plate and 

clad fracture specimens, 12:771 (R;US) 
Voids 
Comparison of the relative importance of helium and vacancy 
accumulation in void nucleation, 12:728 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARDS 
Manuals 
Hazard communication standard requirements: a primer for 
trainers, 12:2054 (R;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 
Drift Chambers 

New central drift chamber for the MARK II at SLC, 12:1367 

(R;US) 
Radiation Doses 

Radiation in the SLC final focus alcoves from beam losses in 

collimators and dumps. Revision, 12:1181 (R;US) 
STAR EVOLUTION 

Late stages of massive star evolution and nucleosynthesis, 

12:2099 (R;US) 
STARFIRE TOKAMAK 
Material Substitution 
A methodology for cost/benefit safety analysis for fusion 
reactors, 12:3031 (J;US) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE GOVERNMENT 
Energy Conservation 

Annual report to the President and the Congress on the State 
Energy Conservation Program for calendar year 1985, 
12:626 (R;US) 

STATIONARY POLLUTANT SOURCES 

Used for general articles when sources are not named. See also 

specific stationary sources, e.g., Fossil-fuel Power Plants. 
Particulates 

Qc (quality control) for stationary source particle-size 
measurements. Report for May 1984-September 1985, 
12:1623 (R;US) 

STATISTICAL MECHANICS 
Boltzmann-Vlasov Equation 

Entropy evolution as a guide for replacing the Liouville 
equation, 12:2681 (J;US) 

Numerical test of the Liouville equation, 12:2680 (J;US) 

Equations of Motion 
Constant-pressure equations of motion, 12:2693 (J;US) 
STATISTICAL MODELS 
Reviews 
Distribution selection in statistical simulation studies, 12:3237 


Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 


STEEL-1SKH2MFA 
Mechanical Tests 


disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 
Information Systems 

Development results of numerical data retrieval system on the 

base of the SM-4 minicomputer, 12:3282 (RA;SU;In Russian) 
T Codes 

Choosing measures of central tendency in biological research 

applications, 12:3222 (R;US) 
STEADY-STATE FUSION REACTORS 
Carrent-Drive Heating 

Fast-wave current drive in tokamaks at lower hybrid 

frequencies, 12:2794 (J;AT) 
STEAM GENERATORS 
Computerized Simulation 

Application of MVPACK to the design of multivariable 
control systems for a nuclear steam generator, 12:3218 
(R;CA) 

Heat Transfer 

Steady-state heat transfer in an inverted U-tube steam 

generator, 12:402 (R;US) 
Inspection 

Primary cooling check valve steam generator and loose parts 

events of November 1985, 12:570 (R;US) 
Testing 

Indicated and actual mass inventory measurements for an 
inverted U-tube steam generator, 12:401 (R;US) 

Primary cooling check valve steam generator and loose parts 
events of November 1985, 12:570 (R;US) 

Tubes 

Comparison of a RELAPS/MOD2 posttest calculation to the 
data during the recovery portion of a semiscale single-tube 
steam generator tube rupture experiment, 12:560 (R;US) 

STEAM INJECTION 
Demonstration Programs 

“200” Sand Steamflood Demonstration Project. Eighth annual 
report, June 1983-June 1984, 12:73 (R;US) 

"200" Sand Steamflood Demonstration Project. Ninth annual 
report, June 1984-June 1985, 12:74 (R;US) 

STEAM TURBINES 
Failures : 

Environmental effects in the failure of expansion bellows in 

large steam turbines, 12:785 (RA;FI) 
Recommendations 

Turbine and superheater bypass evaluation. Final report 
(Faster startup in cycling operation and less erosion with 
steam bypass systems, including bypass design), 12:361 
(R;US) 

Rotors . 

Relationship between turbine rotor and disk metallurgical 
characteristics and stress corrosion cracking behavior. Final 
report, 12:475 (R;US) 

Start-Up 

Turbine and superheater bypass evaluation. Final report 
(Faster startup in cycling operation and less erosion with 
steam bypass systems, including bypass design), 12:361 
(R;US) 

Thermal Stresses 

1985 fossil plant cycling workshop: proceedings, 12:360 (R;US) 

Turbine and superheater bypass evaluation. Final report 
(Faster startup in cycling operation and less erosion with 
steam bypass systems, including bypass design), 12:361 


See METAL INDUSTRY 
STEEL-15SKH2MFA 
Fracture Properties 
Tests of annealing crackability in operation melts of 
15Kh2NMFA steel, 12:756 (RA;CS;In Czech) 
Hydrogen Embrittlement 
Radiation stability and hydrogen embrittlement of Cr-Ni-Mo-V 
steels, 12:757 (RA;CS;In Czech) 
Mechanical Tests 
Tests of annealing crackability in operation melts of 
15Kh2NMFA steel, 12:756 (RA;CS;In Czech) 











Radiation Hardening 

Radiation stability and hydrogen embrittlement of Cr-Ni-Mo-V 
steels, 12:757 (RA;CS;In Czech) 

Weldability 

Metallurgical aspects of weldability of steels for WWER-1000 
nuclear power plants, 12:754 (RA;CS;In Czech) 


See also AUSTENITIC STEELS 
FERRITIC STEELS 
MARAGING STEELS 
NICKEL STEELS 
STAINLESS STEELS 


Activation Analysis 
Reduction of total time by activation analysis in steels using 
the stripping spectrum techniques, 12:941 (RA;BR;In 
Portuguese) 


Scaling and corrosion damage of mild steel and low alloy steel 
in boiler feedwater, 12:786 (RA;FI) 
Solving erosion corrosion problems in HP-preheaters at 
Loviisa NPS, 12:787 (RA;FI) 
Corrosion Fatigue 
Measurement techniques for BWR crack growth. Final report, 
12:389 (R;US) 
Corrosion Resistance 
On the resistance of a LP-rotor material to a caustic 
environment, 12:784 (RA;FI) 
Crack Propagation 
Cathodic charging - A test for embrittlement in hydrogen gas, 
i2:821 (BA;US) 
Defect enhanced diffusion process and hydrogen delayed 
fracture in high strength steels, 12:2562 (R;XA) 
Cracks 
Dynamic moire interferometry studies of stress wave/crack tip 
diffraction events in 4340 steels, 12:1122 (R;US) 
Relationship between turbine rotor and disk metallurgical 
characteristics and stress corrosion cracking behavior. Final 
report, 12:475 (R;US) 
Crystal Defects 
Defect enhanced diffusion process and hydrogen delayed 
fracture in high strength steels, 12:2562 (R;XA) 
Electrochemistry 
Cathodic charging - A test for embrittlement in hydrogen gas, 
12:821 (BA;US) 
Embrittlement 
Approach for estimating post-annual reirradiation 
embrittlement of reactor vessel steels, 12:474 (R;US) 
Erosion 
Solving erosion corrosion problems in HP-preheaters at 
Loviisa NPS, 12:787 (RA;FI) 
Fatigue 
Lifetime analysis of the TDF reaction chamber, 12:3110 
(BA;US) 


Properties 
Defect enhanced diffusion process and hydrogen delayed 
fracture in high strength steels, 12:2562 (R;XA) 
Fracture toughness of welded joints of a high strength low 
alloy steel, 12:744 (R;BR;In Portuguese) 
Heat Affected Zone 
Microstructure characterization of HAZ of a vanadium steel, 
12:745 (R;BR;In Portuguese) 
Hydrogen Embrittlement 
Cathodic charging - A test for embrittlement in hydrogen gas, 
12:821 (BA;US) 
Defect enhanced diffusion process and hydrogen delayed 
fracture in high strength steels, 12:2562 (R;XA) 
Mechanical Properties 
Synthesis of techniques to study the influence of copper 
precipitation on the mechanical properties of a copper- 
bearing HSLA steel, 12:830 (BA;US) 
Microstructure 
Microstructure characterization of HAZ of a vanadium steel, 
12:745 (R;BR;In Portuguese) 
Nondestructive Analysis 
Determination of vanadium, manganese and tungsten in steels 
with an **'Am-Be isotopic neutron source, 12:940 (R;BR;In 
Portuguese) 
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Physical Radiation Effects 
Approach for estimating post-annual reirradiation 

embrittlement of reactor vessel steels, 12:474 (R;US) 

Nuclear plant irradiated steel handbook, 12:388 (R;US) 


Synthesis of techniques to study the influence of copper 
precipitation on the mechanical properties of a copper- 
bearing HSLA steel, 12:830 (BA;US) 

Pressure Effects 

Cathodic charging - A test for embrittlement in hydrogen gas, 
12:821 (BA;US) 

Lifetime analysis of the TDF reaction chamber, 12:3110 
(BA;US) 

Pressure Vessels 

Application of a two-mechanism model for environmentally- 

assisted crack growth, 12:396 (R;US) 
Quantitative Chemical Analysis 

Determination of residual gases in nuclear materials by vacuum 

fusion, 12:943 (RA;BR;In Portuguese) 
Reactor Materials 

Approach for estimating post-annual reirradiation 
embrittlement of reactor vessel steels, 12:474 (R;US) 

Nuclear plant irradiated steel handbook, 12:388 (R;US) 

Reactor Vessels 

Approach for estimating post-annual reirradiation 

embrittlement of reactor vessel steels, 12:474 (R;US) 
Residual Stresses 

Experimental evaluation of residual stresses in a weld clad 

plate and clad test specimens, 12:773 (R;US) 
Rotors 

Relationship between turbine rotor and disk metallurgical 
characteristics and stress corrosion cracking behavior. Final 
report, 12:475 (R;US) 


Scaling and corrosion damage of mild steel and low alloy steel 
in boiler feedwater, 12:786 (RA;FI) 
Stress Corrosion 
Relationship between turbine rotor and disk metallurgical 
characteristics and stress corrosion cracking behavior. Final 
report, 12:475 (R;US) 
Welded Joints 
Fracture toughness of welded joints of a high strength low 
alloy steel, 12:744 (R;BR;In Portuguese) 


STELLARATOR TYPE REACTORS 


Assessment of a compact Torsatron reactor, ATFSR, 12:3028 
(J;US) 
ATFSR: A small torsatron reactor, 12:3047 (BA;US) 
Feasibility Studies 
Assessment of a compact Torsatron reactor, ATFSR, 12:3028 
(;US) 


Programs 
Assessment of a compact Torsatron reactor, ATFSR, 12:3028 
(J;US) 


Assessment of a compact Torsatron reactor, ATFSR, 12:3028 
G;US) 


STELLARATORS 


See also PROTO-CLEO STELLARATORS 
TORSATRON STELLARATOR 
URAGAN STELLARATOR 


Design 
Magnetic surface topology in the interchangeable module 
stellarator, 12:3141 (BA;US) 
Status and initial experiments program of L-2M< stellarator, 
12:2950 (RA;US) 
Three dimensional stability analysis for anisotropic pressure 
plasmas in stellarators, 12:3143 (BA;US) 
ECR Heating 
Second harmonic ECH breakdown in stellarators, 12:2715 
(RA;US) 


Comparison of two-dimensional and three-dimensional MHD 
equilibrium and stability codes, 12:2768 (J;US) 

Stellarator expansion methods for MHD equilibrium and 
stability calculations, 12:2767 (J;US) 
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ICR Heating 
ICR heating in stellarators, 12:2714 (RA;US) 
Ion cyclotron heating in stellarator geometry: full wave 
calculations, 12:2716 (RA;US) 
Kinetic Equations 
Numerical computations of stellarator neoclassical 
coefficients using Drift Kinetic Equation Solver, 12:2712 
(RA;US) 
Magnet Coils 
Magnetic surface topology in the interchangeable module 
stellarator, 12:3141 (BA;US) 
Magnetic Field Configurations 
Explicit calculation of a finite 8 stellarator magnetic 
configuration, 12:2952 (RA;US) 
Integral equation technique for the exterior and interior 
Neumann problem in toroidal regions, 12:2959 (RA;US) 
Plasma MHD-equilibrium in stellarators with average elliptic 
minor cross-section, 12:2951 (RA;US) 
Possible way to check up superbanana 
present-day stellarators, 12:2955 (RA;US) 
Three dimensional free boundary calculations using a spectral 
Green's function method, 12:2958 (RA;US) 
Magnetic Fields 
Magnetic surface topology in the interchangeable module 
stellarator, 12:3141 (BA;US) 
Three dimensional stability analysis for anisotropic pressure 
plasmas in stellarators, 12:3143 (BA;US) 
Islands 
Calculation of three-dimensional MHD equilibria with islands 
and stochastic regions, 12:3012 (R;US) 
Particle Kinematics 
Bounce averaged Monte-Carlo evaluation of stellarator 
transport, 12:2902 (BA;US) 
Performance 


effects in 


Status and initial experiments program of L-2M stellarator, 
12:2950 (RA;US) 
Plasma Confinement 
Possible way to check up superbanana transport effects in 
present-day stellarators, 12:2955 (RA;US) 
Plasma Heating 
Lower hybrid heating in stellarators, 12:2711 (RA;US) 
Plasma Instability 
Plasma MHD-equilibrium in stellarators with average elliptic 
minor cross-section, 12:2951 (RA;US) 
Three dimensional stability analysis for anisotropic pressure 
plasmas in stellarators, 12:3143 (BA;US) 
Simulation 
Bounce averaged Monte-Carlo evaluation of stellarator 
transport, 12:2902 (BA;US) 
Three dimensional stability analysis for anisotropic pressure 
plasmas in stellarators, 12:3143 (BA;US) 
Stability 
Comparison of two-dimensional and three-dimensional MHD 
equilibrium and stability codes, 12:2768 (J;US) 
Trapped-Particle Instability 
Hybrid - Monte Carlo numerical study of helical ripple 
transport at low collision frequency in stellarators, 12:271 
(RA;US) 
STERILIZATION 
Hazardous Materials 
Industry-wide studies report of an industrial-hygiene survey at 
the Middletown Regional Hospital, Middletown, Ohio 
(Ethylene oxide), 12:1568 (R;US) 
Industry-wide studies report of an industrial hygiene of 
Kettering Medical Center, Kettering, Ohio (Ethylene oxide), 
12:1570 (R;US) 
f Industry-wide studies report of an industrial hygiene survey at 
the Good Samaritan Hospital, Cincinnati, Ohio (Ethylene 
oxide), 12:1574 (R;US) 
! Health Hazards 
Industry-wide studies report of walk-through survey of 
Johnson and Johnson Products, Sherman, Texas (Ethylene 
oxide-carbon dioxide mixture), 12:1956 (R;US) 
Indoor Air Pollution 
Industry-wide hygiene walk-through survey report of Kendall 
Company, Augusta Facility, Augusta, Georgia (Ethylene 
oxide), 12:1597 (R;US) 


STORAGE RINGS 
Synchrotron Radiation Sources 


STEROIDS 





Synthesis and analysis of tritium labelled steroids for 
radioimmunoassay, 12:1031 (RA;XM;In Russian) 
STIMULATED EMISSION DEVICES 
See LASERS 
MASERS 
STOCHASTIC PROCESSES 
Solutions 
Variance of the range of a random walk, 12:2698 (J;US) 
Diffusion 
Quantum transport properties in a dynamically stochastic 
medium, 12:2609 (R;XA) 
Phase Space 
Nature and properties of a dynamical chaos, 12:2647 
(RA;SU;In Russian) 
STOCKS 
See INVENTORIES 
STOPPING POWER 
Angular Distribution 
Geometrical effect on the measurement of stopping power, 
12:2537 (RA;JP) 
STOPPING POWER (TOTAL ATOMIC) 
See STOPPING POWER 
STOPPING POWER (TOTAL LINEAR) 
See STOPPING POWER 
STOPPING POWER (TOTAL MASS) 
See STOPPING POWER 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Capacity 
Spent fuel storage requirements. An update of DOE/RL-85-2, 
12:159 (R;US) 
Industrial Accidents 
Fatal accident circumstances and epidemiology (FACE) 
report: confined-space incident kills two workers - company 
employee and rescuing fireman, 12:89 (R;US) 
Licensing 
Interim dry spent fuel storage - experiences from safety 
analysis in the atomic licensing procedure, 12:171 (RA;FI) 
STORAGE RINGS 


See also SUPERCONDUCTING SUPER COLLIDER 
VEPP-4 


Beam Dynamics 
Structure of a one-component plasma in an external field: A 
molecular-dynamics study of particle arrangement in a 
heavy-ion storage ring, 12:1214 (J;US) 
Injection 





Beam 
Multi-turn charge exchange injection into a proton storage 
ring, 12:13:14 (RA;SU;In Russian) 
Beam Transport 
System of particle channels for the accelerating and storage 
facility. Calculational performances, 12:1316 (RA;SU;In 
Russian) 
Control Systems 
Proton storage ring - the man/machine interface, 12:1320 
G;NL) 
PSR control system, 12:1319 (J;NL) 
Polarized Targets 
Development of a hydrogen and deuterium polarized gas 
target for application in storage rings. Anaual report, 
February 1, 1986-January 31, 1987, 12:1223 (R;US) 
RF Systems 
Development and study of the UNK RF system, 12:1318 
(RA;SU;In Russian) 
Radiation 


Beam line and associated work. Final report, 1 July 1982-30 
September 1985, 12:1220 (R;US) 
Synchrotron Radiation Sources 
Characteristics of synchrotron radiation and of its sources, 
12:1331 (BA;NL) 





STORAGE RINGS 
Vacuum Systems 


Vacuum Systems 
Superhigh vacuum an large accelerating - storage facilities, 
12:1315 (RA;SU;In Russian) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Air Pollution 
Comparisons between MM5 (Modified Method 5), OM7 
(Oregon Method 7), and draft ASTM measurements of 
wood-stove emissions, 12:1566 (R;US) 
STRANGE PARTICLES 
Particle Production 
Strange particle production in neutrino-neon charged current 
interactions, 12:2243 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Leached salt cavern design using a fracture criterion for rock 
salt, 12:97 (BA;US) 
STREAMER SPARK CHAMBERS 
Optical Systems 
Shadow optical device for particle track stereoscopic 
registration in a streamer chamber using lasers, 12:1344 
(R;SU;In Russian) 


See also RIVERS 
Chemical Composition 
Nature of precipitation, soil, and surface-water chemistry in a 
subalpine ecosystem, 12:1735 (BA;US) 
Liquid Flow 
Instream flow needs to protect fishery resources, 12:283 
(R;US) 
STREETS 
See ROADS 
STREPTOCOCCUS 
DNA Repair 
Heteroduplex DNA mismatch repair system of Streptococcus 
pneumoniae: cloning and expression of the hexA gene, 
12:2003 (J;US) 
STREPTOMYCES 
Metabolism 
Catabolic fate of Streptomyces viridosporus T7A-Produced, 
acid precipitable polymeric lignin upon incubation with 
ligninolytic Streptomyces species and Phanerochaete 
chrysosporium, 12:1909 (J;US) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Boson Expansion 
Nonabelian bosonization, triality and superstring theory, 
12:2305 (R;US) 
Bosons 
Technology of multiloop calculations for closed bosonic 
strings, 12:2336 (R;XA) 
Classical Mechanics 
Trajectories of strings with rigidity, 12:2292 (J;US) 
Commutation Relations 
Theta-structure in string theories - 2: superstrings, 12:2309 
(R;XA) 
Feynman Diagram 
Multiloop divergences in the closed bosonic string theory, 
12:2327 (R;XA) 
Gauge Invariance 
Construction of gauge invariant actions for arbitary spin and 
bosonic string field theories, 12:2370 (J;NL) 


Remarks on the gauge fixing problems of the spinning string in 


Neveu-Schwarz-Ramond formalism, 12:2328 (R;XA) 
Limiting Values 


On inflation in the heterotic superstring model, 12:2315 (R;XA) 
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Lorentz Invariance 
Lorentz invariance and the composite string, 12:2377 (J;US) 
Mass Formulae 
Fermion masses from superstrings, 12:2304 (R;US) 
Mass Spectra 
Comment on the covariant spectrum of the open bosonic 
string, 12:2337 (R;XA) 


Trajectories 
Trajectories of strings with rigidity, 12:2292 (J;US) 
Scale Dimension 
Appearance of critical dimensions in regulated string theories, 
12:2363 (R;DK) 
Second Quantization 
Lorentz invariance and the composite string, 12:2377 (J;US) 


Lowering the critical dimension for heterotic strings, 12:2325 
(R;XA) 
Vertex Functions 
Vertex operators for a bosonic string, 12:2365 (R;JP) 
Yang-Mills Theory 
Superstring actions in D=3,4,6,10 curved superspace, 12:2323 
(R;XA) 
STRONTIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
STRONTIUM 85 
Diffusion 
Study of prediction of migration of radiocesium and 
radiostrontium in soil for environmental control around 
shallow radioactive waste disposal site, 12:1748 (RA;BR) 
STRONTIUM 89 
Diffusion 
Study of prediction of migration of radiocesium and 
radiostrontium in soil for environmental control around 
shallow radioactive waste disposal site, 12:1748 (RA;BR) 
STRONTIUM 90 
Biological Accumulation 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
ion 
Fabrication of three 2500-watt (thermal) strontium-90 heat 
sources, 12:269 (R;US) 
Radiation Monitoring 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 
Radioecological Concentration 
Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 
Biogeochemical studies of long-lived radionuclides in marine 
environments, 12:1863 (RA;XA) 
Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
Marine behaviour of long-lived radionuclides (fall-out) at the 
proposed disposal site of radioactive wastes in Western 
North Pacific, 12:202 (RA;XA) 
Studies on the bioaccumulation of radionuclides of long half- 
life in mussels in the North East of Spain, 12:1983 (RA;XA) 
STRONTIUM IONS 
Energy-Level Transitions 
Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
(J;US) 
X-Ray Spectra 
Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
GUS) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
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STRUCTURES (BUILDINGS) 
See BUILDINGS 
STX DEVICES 
Design 


The Spherical Torus Experiment (STX), 12:3053 (BA;US) 
STYRENE POLYMERS 

See POLYSTYRENE 
SU GROUPS 


See also SU-2 GROUPS 
SU-3 GROUPS 
SU-4 GROUPS 


Feynman Path Integral 
Coherent states on Lie groups and path integrals, 12:2639 
(RA;SU;In Russian) 
P 


On some realizations of the IU(n+ 1) group representations, 
12:2653 (RA;SU;In Russian) 
SU-2 GROUPS 
Collective Model 
One-dimensional realization of the SU(2) group and its role in 
nuclear physics, 12:2654 (RA;SU;In Russian) 
SU-3 GROUPS 
Clebsch-Gordan Coefficients 
Clebsh-Gordan coefficients for SU(3) groups and their 
symmetry properties, 12:2628 (RA;SU;In Russian) 
Invariance Principles 
Generating invariants for Wigner coefficients of SU(3) and 
polynomial S(U(2) x U(2) x U(2)) bases of SU(6) group, 
12:2704 (RA;SU;In Russian) 
Irreducible Representations 
Clebsh-Gordan coefficients for SU(3) groups and their 
symmetry properties, 12:2628 (RA;SU;In Russian) 
SU-4 GROUPS 
Supermultiplets 
SU(4)-supermultiplet basis and the Clebsch-Gordan coefficients 
of SU(4)-group, 12:2479 (R;SU;In Russian) 
SUBBITUMINOUS COAL 
Biodegradation 
Biodegradation and bioconversions of coals by fungi. Quarterly 
progress report No. 4, July 1-September 30, 1986, 12:19 
(R;US) 
Chemical Bonds 
Macromolecular structure of low rank coals and lignites 
Report of the periods: July 1-October 1, 1986, 12:29 (R;US) 
Infrared Spectra 
Macromolecular structure of low rank coals and lignites 
Report of the periods: July 1-October 1, 1986, 12:29 (R;US) 


Structure and chemistry of coals: and nucleation 
processes in mineral metathesis, 12:35 (J;US) 


Isothermal pyrolysis of Hanna Coal, 12:3 (R;US) 
Structural Chemical 
Macromolecular structure of low rank coals and lignites 
Report of the periods: July 1-October 1, 1986, 12:29 (R;US) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBURBS 
See URBAN AREAS 
SUDAN 
Remote Sensing 
Applications of Landsat MSS and TM data for agricultural 
development planning in Morocco and the Southern Sudan, 
12:1694 (RA;US) 
SUDDEN IONOSPHERIC DISTURBANCE 
Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 
SUGAR CANE 
Plant Growth 
Detection of sugar cane growing stages by means of computer 
aided analysis of Landsat data, 12:1675 (RA;US) 
SUGAR INDUSTRY 
Synthetic Fuels 
Cane production for sugar and electric power in Jamaica, 
12:636 (R;US) 
SULFATES 
See also AMMONIUM SULFATES 


SULFUR 
Crystal Structure 


Input-output budget of selected nutrients on an experimental 
watershed near Parsons, West Virginia. Forest Service 
research paper, 12:1548 (R;US) 

Spectroscopy 


Sulfur K-edge X-ray absorption studies using the 54-pole 
wiggler at SSRL in undulator mode, 12:1411 (J;NL) 
Concentration 


Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 

Controls of soil-solution chemistry in lodgepole pine forest 
ecosystems, Wyoming, 12:1733 (BA;US) 


Hydrogen cycling in Desulfovibrio: a new mechanism for 
energy coupling in anaerobic microorganisms, 12:1945 
(BA;US) 

Physiological diversity of the sulfate-reducing bacteria, 12:1946 
(BA;US) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also CADMIUM SULFIDES 
HYDROGEN SULFIDES 
INDIUM SULFIDES 
IRON SULFIDES 
MOLYBDENUM SULFIDES 
TIN SULFIDES 
YTTRIUM SULFIDES 
ZINC SULFIDES 


Chemical Preparation 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Crystal Structure 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 
Electronic Structure 
Acyclic polythioether complexes: preparation and crystal 
structure of tricarbonyl(2,5,8-trithianonane)molybdenum(0), 
12:986 (J;US) 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Chemical Reactions 

Kinetics of the reaction of nitric oxide with sulfite and bisulfite 

ions in aqueous solution, 12:985 (J;US) 
SULFONIC ACID ESTERS 
Adsorption 

Characterization of Texas II with the dimer of Texas II. 

Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
Phase Studies 

Characterization of Texas II with the dimer of Texas II. 

Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
Structural Chemical Analysis 

Characterization of Texas II with the dimer of Texas II. 

Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
Synthesis 

Characterization of Texas II with the dimer of Texas II. 

Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 


Spectroscopy 
Sulfur K-edge X-ray absorption studies using the 54-pole 
wiggler at SSRL in undulator mode, 12:1411 (J;NL) 


Adsorbate-geometry determination by measurement and 
analysis of angle-resolved-photoemission extended-fine- 
structure data: Application to c-italic(2 x 2)S-italic/Ni(001), 
12:908 (J;US) 

Corrosive Effects 

Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 

Crystal Structure 

Adsorbate-geometry determination by measurement and 
analysis of angle-resolved-photoemission extended-fine- 
structure data: Application to c-italic(2 x 2)S-italic/Ni(001), 
12:908 (J;US) 











Mineralization 
Determination of potential ore deposit areas by means of 
characterization of key areas whose mineralization is known, 
12:1755 (RA;US) 
Optical Properties 

Temperature dependence of index of refraction, reflection, and 
extinction coefficient of liquid sulfur in the 0.4—2.0-ym 
wavelength range, 12:920 (J;US) 

Partial Pressure 

Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 

Phase Stability 

Review of the development and breakdown of protective oxide 
scales on alloys exposed to coal-derived atmospheres, 12:775 
(R;US) 

Photoelectron Spectroscopy 

Adsorbate-geometry determination by measurement and 
analysis of angle-resolved-photoemission extended-fine- 
structure data: Application to c-italic(2 x 2)S-italic/Ni(001), 
12:908 (J;US) 

Washout 

Effects of gridded precipitation bias on wet-deposition 

predictions, 12:1618 (R;US) 
SULFUR DIOXIDE 
Adsorption 

Method of removing oxides of sulfur and oxides of nitrogen 

from exhaust gases, 12:1630 (P;US) 
Air Pollution Control 

Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 

Method of removing oxides of sulfur and oxides of nitrogen 
from exhaust gases, 12:1630 (P;US) 

Proceedings of the 1982 joint symposium on stationary 
combustion NO/sub x/ control. Volume 2. Fundamental 
studies and industrial, commercial, and residential 
applications, 12:39 (R;US) 

Ecological Concentration 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 1. Final report for 
indoor air quality studies conducted by TVA during winters 
1983, 1984, and 1985, 12:1626 (R;US) 

Tennessee Valley Authority/Bonneville Power Administration 
indoor air quality study. Phase 2. Volume 2, 12:1627 (R;US) 

Indoor Air Pollution 

Health-hazard evaluation report HETA 84-233-1663, FMC 
Corporation, Pocatello, Idaho, 12:1535 (R;US) 

Industrial-hygiene characterization of fluidized-bed-combustion 
processes. Final report, 12:1157 (R;US) 

Qualitative Chemical Analysis 

Measurements of combustion product emission factors of 

unvented kerosene heaters, 12:1631 (J;US) 
Reduction 

Equilibrium studies of the direct reduction of sulfur dioxide by 

coal, 12:27 (J;GB) 
Removal 

Comparison of pilot data with predictions from the US EPA 
(Environmental Protection Agency) SPRAYMOD computer 
program. Final report, 12:1503 (R;US) 

Direct sorbent injection for combined SO2/NO/sub x/ 
removal. Quarterly technical progress report, January-March 
1986, 12:37 (R;US) 

Direct sorbent injection for combined SO2./NO/sub x/ 
removal. Quarterly technical progress report, April-June 
1986, 12:38 (R;US) 

Method of removing oxides of sulfur and oxides of nitrogen 
from exhaust gases, 12:1630 (P;US) 

Toxicity 

Pulmonary effects of sulfur dioxide and respirable carbon 

aerosol, 12:2021 (J;US) 
Washout 
Effects of gridded precipitation bias on wet-deposition 
predictions, 12:1618 (R;US) 
SULFUR FLUORIDES 
Chemical Reaction Kinetics 
Gas-phase hydrolysis of SOF: and SOF,, 12:975 (J;US) 
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Electron Attachment 
Comparison of calculated and experimental thermal attachment 


rate constants for SF. in the temperature range 200—600°K, 
12:2216 (J;US) 


Gas-phase hydrolysis of SOF2 and SOF,, 12:975 (J;US) 


Gas-phase hydrolysis of SOF2 and SOF,, 12:975 (J;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
X-Ray Spectra 
High resolution x-ray observations of argon, molybdenum and 
sulphur from the Alcator C tokamak, 12:2879 (BA;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Air Pollution 

Air-quality criteria for particulate matter and sulfur oxides 

(1982) (second addendum): assessment of newly available 
health effects information. Review draft, 12:1518 (R;US) 
Control 

Summary of US LIMB (limestone injection with multistage 

burner) technology, 12:1549 (R;US) 
Health Hazards 
Effects of ambient sulfur oxides and suspended icles on 
respiratory health of preadolescent children, 12:2018 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFUR-OXIDIZING BACTERIA 
See also THIOBACILLUS FERROXIDANS 
Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986 (Sulfolobus brierley), 12:16 (R;US) 
SUN 
Magnetic Fields 

Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 

SUNSPOTS 

Heliocentric radius of the cosmic-ray modulation boundary. 
Progress report, 12:2092 (R;US) 

Manifestation of a north-south asymmetry of sunspot-formation 
activity in the geomagnetic indices. Technical document, 
12:2096 (R;US) 

Solar-Geophysical Data Number 502, June 1986. Part 1 
(prompt reports). Data for May 1986, April 1986, and late 
data, 12:2112 (R;US) 

Radiowave Radiation 

Some results of coordinate measurements of local radio sources 
on the sun. Technical document, June-July 1977, 12:2098 
(R;US) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR 
Creys Mallville, Isere, France 
Reactor Cores 

Racein-1E critical experiments for control-rod method and 
data validation experimental and calculation results, 12:439 
(RA;US) 

Reactor Physics 
Experimental BALZAC program at MASURCA in support of 
the design of Super Phenix 2, 12:438 (RA;US) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Comparative Evaluations 

Comparison of the CRAY X-MP-4, Fujitsu VP-200, and 

Hitachi S-810/20, 12:3258 (J;US) 
Computer Architecture 
FASTRUN: A special purpose hard-wired computing device 
for molecular mechanics, 12:3259 (BA;US) 
Design 
ANL superspeed MIMD processor project, 12:3260 (BA;US) 
Parallel 


Processing 
Parallel S/sub n/ iteration schemes, 12:3261 (BA;US) 
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Performance Testing 
Comparison of the performance of the CALTECH Mark II 
hypercube and the Elxsi 6400, 12:3246 (R;US) 
SUPERCONDUCTING CABLES 
Acoustic Emission Testing 
Mechanical performance of superconducting cables subject to 
cyclic stresses, 12:1070 (BA;US) 
Critical Current 
MIT 12 TESLA coil experimental results, 12:1068 (BA;US) 
Electrical Testing 
Mechanical performance of superconducting cables subject to 
cyclic stresses, 12:1070 (BA;US) 
Lorentz Force 
Mechanical performance of superconducting cables subject to 
cyclic stresses, 12:1070 (BA;US) 
lechanical Properties 


Mechanical performance of superconducting cables subject to 

cyclic stresses, 12:1070 (BA;US) 
Performance Testing 

IFSMTF experiences and conclusions regarding the use of 
Kapton insulated, high-voltage cable in a vacuum/cryogenic 
environment, 12:3065 (BA;US) 

MIT 12 TESLA coil experimental results, 12:1068 (BA;US) 

Thermal Cycling 
MIT 12 TESLA coil experimental results, 12:1068 (BA;US) 
Void Fraction 

Mechanical performance of superconducting cables subject to 

cyclic stresses, 12:1070 (BA;US) 
SUPERCONDUCTING CAVITY RESONATORS 
Linear Accelerators 

Development and study of superconducting SHF resonators 

for electron accelerators, 12:1246 (RA;SU;In Russian) 
SUPERCONDUCTING FILMS 
Nucleation 

Parallel nucleation field in thin superconducting films, 12:2586 
G;US) 

SUPERCONDUCTING GENERATORS 
Cryogenics 

Cryogenic system of the MIT-DOE superconducting 

generator, 12:382 (BA;US) 
Performance Testing 

Cryogenic system of the MIT-DOE superconducting 

generator, 12:382 (BA;US) 
SUPERCONDUCTING JUNCTIONS 
Tunnel Effect 

Superconductive convolver with junction ring mixers, 12:1057 

(R;US) 
SUPERCONDUCTING MAGNETS 
Acoustic Emission Testing 

Acoustic emission diagnostic & monitoring techniques for 
superconducting magnets, 12:1069 (BA;US) 

Acoustic emission instrumentation for a superconducting 
dipole, 12:1302 (BA;US) 

Acoustic emission measurements for locating high-voltage 
breakdowns in large superconducting magnet systems, 
12:3036 (BA;US) 

Monitoring large superconducting magnets using Acoustic 
Emission technology, 12:3035 (BA;US) 

Acoustic Monitoring 

Acoustic emission diagnostic & monitoring techniques for 
superconducting magnets, 12:1069 (BA;US) 

Acoustic emission instrumentation for a superconducting 
dipole, 12:1302 (BA;US) 

Monitoring large superconducting magnets using Acoustic 
Emission technology, 12:3035 (BA;US) 

Alignment 
Electron-beam source development for magnetic field 
alignment on MFTF-B, 12:3072 (BA;US) 
Breakdown 
Acoustic emission measurements for locating high-voltage 
i breakdowns in large superconducting magnet systems, 
12:3036 (BA;US) 
Closed-Cycle Cooling Systems 
Two phase cooling for superconducting magnets, 12:1074 
(BA;US) 


SUPERCONDUCTING MAGNETS 
Engineering 


Closed-Loop Control 
Compensated current control of superconducting coils with 
indirectly measured coil current, 12:3064 (BA;US) 
Computer-Aided Design 
Performance and cost sensitivities associated with 
superconducting devices, 12:3069 (BA;US) 


Experimental results on a low-temperature magnetic 
refrigerator, 12:1075 (BA;US) 


Pool-cooled superconducting coils: past, present and future, 
12:3037 (BA;US) 
Cooling Systems 
A generic pump/compressor design for circulation of 


cryogenic fluids, 12:1076 (BA;US) 
Application of internally cooled superconductors to tokamak 
fusion reactors, 12:3033 (BA;US) 
Operational tests of the BNL 24.8 kW, 3.8°K helium 
refrigerator, 12:1304 (BA;US) 
Steady state forced convection heat transfer in He II, 12:1073 
(BA;US) 
Research Programs 
Large coil test structural analysis, 12:3074 (BA;US) 
Cost Estimation 
Performance and cost sensitivities associated with 
superconducting devices, 12:3069 (BA;US) 
Critical Current 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
MIT 12 TESLA coil experimental results, 12:1068 (BA;US) 





Pool-cooled superconducting coils: past, present and future, 
12:3037 (BA;US) 


Cryostat for the ssc superferric magnet option, 12:1328 
(BA;US) 

The cryostat for the SSC 6 T magnet option, 12:1325 (BA;US) 

Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 

Current Limiters 

Compensated current control of superconducting coils with 

indirectly measured coil current, 12:3064 pay be 





5-cm, no iron SSC 6-m dipole test program, 12:1323 (BA;US) 
A 6.4 tesla dipole magnet for the SSC, 12:1322 (BA;US) 
Application of internally cooled superconductors to tokamak 
fusion reactors, 12:3033 (BA;US) 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
The mechanical configuration for a superconducting ignition 
tokamak (TIBER), 12:3070 (BA;US) 
Ductility 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Electric Arcs 


Simulation of electric arc with hysteresis during discharge of a 
fusion superconducting magnet system, 12:2967 (R;US) 
Electric Discharges 
Quench energies of potted magnets, III, 12:1071 (BA;US) 
Electrical Insulation 
An experimental study of heat transfer in multilayer insulation 
systems from room temperature to 77°K, 12:1303 (BA;US) 
Recovery of reactor electrical assemblies using differential de- 
encapsulation to remove dielectric insulation systems, 
12:3135 (BA;US) 
Testing electrical insulation of LCT coils and instrumentation, 
12:2945 (R;US) 
Electrical Testing 
Acoustic emission measurements for locating high-voltage 
breakdowns in large superconducting magnet systems, 
12:3036 (BA;US) 
Embrittlement 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 





problems during completion of the General 
Electric coil for the large coil program, 12:2940 (R;US) 





Heating 


Heating 
Response of superconducting coils to internal heating, 12:2944 
(R;US) 


Protection considerations for force-cooled superconductors, 
12:3063 (BA;US) 
Mathematical Models 
Quench energies of potted magnets, III, 12:1071 (BA;US) 
Mechanical Structures 
Engineering problems during completion of the General 
Electric coil for the large coil program, 12:2940 (R;US) 


Superconducting magnets and cryogenics: proceedings, 12:1222 

(R;US) 
Nondestructive Testing 

Recovery of reactor electrical assemblies using differential de- 
encapsulation to remove dielectric insulation systems, 
12:3135 (BA;US) 

Performance 
A 6.4 tesla dipole magnet for the SSC, 12:1322 (BA;US) 
Application of internally cooled superconductors to tokamak 
fusion reactors, 12:3033 (BA;US) 
Performance and cost sensitivities associated with 
superconducting devices, 12:3069 (BA;US) 
Quench energies of potted magnets, III, 12:1071 (BA;US) 
Performance Testing 

5-cm, no iron SSC 6-m dipole test program, 12:1323 (BA;US) 

Cryogenic system of the MIT-DOE superconducting 
generator, 12:382 (BA;US) 

IFSMTF experiences and conclusions regarding the use of 
Kapton insulated, high-voltage cable in a vacuum/cryogenic 
environment, 12:3065 (BA;US) 

Large coil test structural analysis, 12:3074 (BA;US) 

Large coil task and results of testing US coils, 12:2942 (R;US) 

MIT 12 TESLA coil experimental results, 12:1068 (BA;US) 

Operational history of Fermilab’s 1500 W refrigerator used for 
energy saver magnet production testing, 12:1306 (BA;US) 

Physical Radiation Effects 
Irradiation and mechanical design features of MCFR 
superconducting magnet system, 12:3136 (BA;US) 
Potting Materials 
Quench energies of potted magnets, III, 12:1071 (BA;US) 
Pressure Effects 


Protection considerations for force-cooled superconductors, 
12:3063 (BA;US) 


Quench energies of potted magnets, III, 12:1071 (BA;US) 
Refrigeration 
Liquid helium cooling of the MFTF superconducting magnets, 
12:3019 (R;US) 
Reviews 
Pool-cooled superconducting coils: past, present and future, 
12:3037 (BA;US) 
S Codes 
Three computer codes for safety and stability of large 
superconducting magnets, 12:3038 (BA;US) 


Three computer codes for safety and stability of large 
superconducting magnets, 12:3038 (BA;US) 
Stability 
Three computer codes for safety and stability of large 
superconducting magnets, 12:3038 (BA;US) 


Design, construction and performance of a post type cryogenic 
support, 12:1326 (BA;US) 
System Failure Analysis 
Acoustic emission measurements for locating high-voltage 
breakdowns in large superconducting magnet systems, 
12:3036 (BA;US) 


Analysis 

Three computer codes for safety and stability of large 

superconducting magnets, 12:3038 (BA;US) 
T Codes 

Performance and cost sensitivities associated with 
superconducting devices, 12:3069 (BA;US) 

Three computer codes for safety and stability of large 
superconducting magnets, 12:3038 (BA;US) 
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Test Facilities 
Monitoring large superconducting magnets using Acoustic 
Emission technology, 12:3035 (BA;US) 
Performance of the IFSMTF helium refrigerator in Partial 
Array Tests, 12:3041 (BA;US) 
Test results of the vapor-cooled leads for the IFSMTF, 
12:3034 (BA;US) 
Testing 
Construction and testing of the Mirror Fusion Test Facility 
magnets, 12:3008 (R;US) 
Thermal Analysis 
Quench energies of potted magnets, III, 12:1071 (BA;US) 
Thermal Cycling 
MIT 12 TESLA coil experimental results, 12:1068 (BA;US) 
Thermal Shields 
Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 
SUPERCONDUCTING SUPER COLLIDER 
Cooling Systems 
The SSC cryogenic system, 12:1324 (BA;US) 
Cryogenics 
The SSC cryogenic system, 12:1324 (BA;US) 
Cryostats 
Heat leak measurement facility, 12:1330 (BA;US) 
Superconducting super collider magnet cryostat, 12:1225 
(R;US) 
Heat Losses 
Measuring heat leak with a heatmeter, 12:1329 (BA;US) 
Proposals 
Where is the superconducting supercollider (SSC) today?, 
12:1321 (BA;US) 
Research Programs 
Elementary particle physics and the superconducting super 
collider, 12:2242 (J;US) 


Magnets 

5-cm, no iron SSC 6-m dipole test program, 12:1323 (BA;US) 

A 6.4 tesla dipole magnet for the SSC, 12:1322 (BA;US) 

Cryostat for the ssc superferric magnet option, 12:1328 
(BA;US) 

Design, construction and performance of a post type cryogenic 
support, 12:1326 (BA;US) 

The cryostat for the SSC 6 T magnet option, 12:1325 (BA;US) 

Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 

Temperature Measurement 
Measuring heat leak with a heatmeter, 12:1329 (BA;US) 
SUPERCONDUCTIVITY 
Field Theories 
Field theory of localization and superconductivity, 12:2313 
(R;XA) 
SUPERCONDUCTORS 
See also LANDAU DOMAIN STRUCTURE 
Electric Conductivity 

Measurement of the energy gap in an organic superconductor: 

Evidence for extremely strong coupling, 12:922 (J;US) 
Energy Gap 

Measurement of the energy gap in an organic superconductor: 

Evidence for extremely strong coupling, 12:922 (J;US) 
Performance Testing 

Development of superconductors for applications in high-field, 
high-current-density magnets for fusion research, 12:3018 
(R;US) 

SUPERFUND 
Hazardous-waste destruction, 12:598 (R;US) 
Decision Making 

Superfund Record of Decision (ROD) annual report FY '85, 
12:600 (R;US) 

Superfund Record of Decision (EPA Region 3): Leetown 
Pesticide Site, Jefferson County, West Virginia, March 1986. 
Final report, 12:601 (R;US) 

Superfund Record of Decision (EPA Region 5): Novaco 
Industries Site, Temperance, Michigan, June 1986. Final 
report, 12:602 (R;US) 

Superfund Record of Decision (EPA Region 8): Denver 
Radium Site Streets, Colorado, March 1986. Final report, 
12:603 (R;US) 
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Superfund Enforcement Decision Document (EPA Region 10): 
Queen City Farms Site, King County, W: 
Remedial Measure), October 1985. Pinal report, 12:604 
(R;US) 
SUPERGRAVITY 
Conformal Invariance 
Conformal invariance in harmonic superspace, 12:2667 (R;SU) 
Superconformal invariance and the tensor multiplet in six 
dimensions, 12:2320 (R;XA) 
Unified Gauge Models 
Compact and non-compact gauged supergravity theories in 
five dimensions, 12:2697 (J;NL) 
SUPERHILAC 
Beam Injection 
Error monitoring for the SHILAC third injector control 
system, 12: 1282 G;NL) 


Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 

Hall Effect 

Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 


Influence of built-in strain on Hall effect in InGaAs/GaAs 
quantum well structures with p-italic-type modulation 
doping, 12:916 (J;US) 

SUPERNOVA REMNANTS 
Shock Waves 

Orbit-averaged Darwin quasi-neutral hybrid code, 12:2119 

G;US) 
SUPEROXIDE RADICALS 
Or, 


Sensitization of the toxicity of superoxide and vitamin C by 
copper and iron: a site specific mechanism, 12:2004 (BA;NL) 
SUPERSYMMETRY 
Parton dynamics in hadronic processes. Final technical report, 
12:2261 (R;US) 
C Invariance 
Fermion fractionization and supersymmetry, 12:2267 (R;JP) 
Conformal Invariance 
Supersymmetric R?-action in six dimensions and torsion, 
12:2331 (R;XA) 
Supersymmetric R?-actions, conformal invariance and Lorentz 
Chern-Simons term in 6 and 10 dimensions, 12:2333 (R;XA) 
Fermions 
Fermion fractionization and supersymmetry, 12:2267 (R;JP) 
Irreducible Representations 
All positive energy unitary irreducible representations of the 
extended conformal superalgebra, 12:2341 (R;XA) 
Light Cone 
Light-cone harmonic superspace and its applications, 12:2326 
(R;XA) 
Mass Formulae 
Order-slash-h finite corrections to a supersymmetric mass 
formula, 12:2324 (R;XA) 
O Groups 
Nontrivial ultraviolet fixed point and stability of three- 
dimensional O(N) model with fermions and bosons, 12:2364 
(R;JP) 


Quantum Field 
Nontrivial ultraviolet fixed point and stability of three- 
dimensional O(N) model with fermions and bosons, 12:2364 
(R;JP) 
Quantum Mechanics 
WKB method, SUSY quantum mechanics and the index 
theorem, 12:2694 (J;NL) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 
See also FUEL RACKS 


Design, construction and performance of a post type cryogenic 
support, 12:1326 (BA;US) 


Fabrication 
Design, construction and performance of a post type cryogenic 
support, 12:1326 (BA;US) 
Performance Testing 
Design, construction and performance of a post type cryogenic 
support, 12:1326 (BA;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE EXPLOSIONS 
Blast Effects 
Calculation of vertical airblast-induced ground motions from 
nuclear explosions in Frenchman Flat. Technical report, 
January 1972-April 1973, 12:1421 (R;US) 
Ground Motion 
Calculation of vertical airblast-induced ground motions from 
nuclear explosions in Frenchman Flat. Technical report, 
January 1972-April 1973, 12:1421 (R;US) 
SURFACE MINING 
Cost 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
Feasibility Studies 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
SURFACE WATERS 


See also COASTAL WATERS 
ESTUARIES 
LAKES 
SEAS 
STREAMS 


Radioactivity 
Experience and improved techniques in radiological 
environmental monitoring at major DOE low-level waste 
disposal sites, 12:196 (R;US) 
Radionuclide Migration 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
Water Pollution 
Superfund Enforcement Decision Document (EPA See 10): 
Queen City Farms Site, King County, Washington (Ini 
Remedial Measure), October 1985. Final report, 12: = 
(R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Atom Collisions 
Atom-phonon interactions studied using a consistent quantum 
treatment, 12:2577 (J;US) 
Harmonics 
A few recent experiments on surface studies by second 
harmonic generation, 12:1412 (BA;US) 
Ton Collisions 
Detector for measuring energy- and angle-resolved neutral- 
particle (EARN) distributions for material desorbed from 
bombarded surfaces. Technical report, 12:1333 (R;US) 
Laser Spectroscopy 
A few recent experiments on surface studies by second 
harmonic generation, 12:1412 (BA;US) 
SURFACTANTS 
Microemulsions 
Neighborhood of the three-phase regime in microemulsions, 
12:978 (J;US) 
Structural Chemical Analysis 
Characterization of Texas II with the dimer of Texas II. 
Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
Synthesis 
Characterization of Texas II with the dimer of Texas II. 
Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 


Continuum approximations and particle interactions in 
concentrated suspensions, 12:2237 (J;US) 








SUSPENSIONS 
Laminar Flow 


& 
Laminar Flow 
Rheological effects of nonuniform particle distributions in 
dilute suspensions, 12:2238 (J;US) 
Light Scattering 
Scattering matrix for randomly oriented particles, 12:2687 
(J;US) 
Multiphase Flow 
Forces on the solid constituent in a multiphase flow, 12:2239 
(J;US) 
Radiation Heating 
Solar radiant heating of gas-particle mixtures. FY 1984 
summary report, 12:328 (R;US) 
Viscosity 
Continuum approximations and particle interactions in 
concentrated suspensions, 12:2237 (J;US) 
Rheological effects of nonuniform particle distributions in 
dilute suspensions, 12:2238 (J;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Remote Sensing 
Production of a national road-atlas in Sweden based on 
Landsat data, 12:1706 (RA;US) 
Spent Fuel Storage 
Licensing of an intermediate storage facility for spent nuclear 
fuel, 12:175 (RA;FI) 


See also PLASMA SWITCHES 
ion 
Application and characteristics of GIS switching devices, 
12:373 (RA;US) 
Performance 
SF¢-insulated switchgear: a critical technology maturing, 
12:371 (RA;US) 
Technology Assessment 
SFe-insulated switchgear: a critical technology maturing, 
12:371 (RA;US) 
SYMMETRY BREAKING 
Polarons 
Spontaneous symmetry breaking under autolocalization from 
degenerated zones and plasma cavity formation, 12:2650 
(RA;SU;In Russian) 
Solid-State Plasma 
Spontaneous symmetry breaking under autolocalization from 
degenerated zones and plasma cavity formation, 12:2650 
(RA;SU;In Russian) 
SYMMETRY GROUPS 
See also LIE GROUPS 
Partial Differential Equations 
Determination of the group symmetry of differential equations, 
12:2299 (RA;SU;In Russian) 
SYMPLECTIC GROUPS 
See SP GROUPS 
SYMPOSIA 
See MEETINGS 
SYNCHROCYCLOTRONS 
See also DUBNA SYNCHROCYCLOTRON 
Beam 
Reconstruction of the proton beam transport channel at the 
LIYaF synchrocyclotron, 12:1256 (RA;SU;In Russian) 
SYNCHROTRON RADIATION 
Beam line and associated work. Final report, 1 July 1982-30 
September 1985, 12:1220 (R;US) 
Synchrotron radiation as a source for quantitative XPS: 
advantages and consequences, 12:934 (R;US) 
Radiation 
On the criterion of coherency of synchrotron radiation, 
12:1209 (R;JP) 
Energy Spectra 
Quantum effects in linear collider scaling laws, 12:1215 (J;US) 
Interactions 
Observation of interference between C-hacekerenkov and 
synchrotron radiation, 12:1373 (J;US) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Design 
All wiggler and undulator synchrotron radiation source, 
12:1199 (J;US) 
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Operation 
Noise characteristics of U. S. synchrotron radiation sources, 
_ 12:1183 G;US) 
Performance 
All wiggler and undulator synchrotron radiation source, 
12:1199 (J;US) 
Noise characteristics of U. S. synchrotron radiation sources, 
12:1183 (J;US) 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
Research Programs 
Chemical Process Research and Development Program, FY 
1985. Annual report, 12:272 (R;US) 
DOE Synthetic Fuel Center monthly progress report No. 11, 
1-30 September 1986, 12:715 (R;US) 
SYNTHETIC FUELS INDUSTRY 
Economic Impact 
New mexico ethanol-blended fuel economic-impact study. 
Final report, 25 October 1985-30 April 1986, 12:637 (R.US) 
Solid Wastes 
Potential environmental and health concerns in the disposal of 
wastewater-treatment solid wastes from synthetic fuels 
facilities, 12:42 (R;US) 
Waste Water 
Potential environmental and health concerns in the disposal of 
wastewater-treatment solid wastes from synthetic fuels 
facilities, 12:42 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHETIC-APERTURE RADAR 


Processing 
Evaluation of a SAR image for use in the classification of 
vegetation cover, 12:1671 (RA;US) 
Identification of the surface expressions of bathymetric features 
from SAR ocean images, 12:1772 (RA;US) 
Interpretation of SAR imagery and the scattering of 
microwaves from natural terrain, 12:1764 (RA;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEMS ANALYSIS 
Used in the fields of technology research and management for 
problems such as the calculation of failure probabilities and for 
reliability studies of systems and components. 


Mathematical Models 
System identification methods using an algebraic approach, 
12:1052 (R;US) 
T 
T-15 TOKAMAK 


State-of-the-art of the T-15 facility development, component 
fabrication and construction, 12:3002 (RA;SU;In Russian) 
T3 HORMONE 
See TRIIODOTHYRONINE 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
See also JAERI TANDEM ACCELERATOR 
Control Systems 
ORNL 25 MV tandem accelerator control system, 12:1285 
G;NL) 
TANDEM MIRROR DEVICES 


See TMR REACTORS 
TMX DEVICES 


TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 


See also TARA DEVICES 
TMX DEVICES 
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Appropriate Technology 
A comparison of mainline and alternate approaches to fusion 
energy, 12:3139 (BA;US) 
Simulation 


Fokker Planck analysis of electronic coupling in tandem 
mirrors, 12:2835 (BA;US) 
Design 
RF drift pumping designs for Phaedrus upgrade, 12:2836 
(BA;US) 
ICR Heating 
Antenna-plasma coupling in the ICRF, 12:2935 (BA;US) 
Plasma heating in a tandem mirror by ICRH on high-Z 
minority ions, 12:2785 (J;AT) 
Magnet Coils 
Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 
Magnetic Field Configurations 
Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 
Neutral Atom Beam Injection 
Neutral beam injection on the Phaedrus tandem mirror 
experiment, 12:3152 (BA;US) 


Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 
Optimization 
Tandem mirror magnetic coil optimization, 12:3140 (BA;US) 
Plasma Confinement 

A comparison of mainline and alternate approaches to fusion 
energy, 12:3139 (BA;US) 

Active control of plasma stability and transport for magnetic 
fusion using RF power, 12:2919 (BA;US) 

Fokker Planck analysis of electronic coupling in tandem 
mirrors, 12:2835 (BA;US) 

Performance of the cusp anchor/plugs on the RFC-XX tandem 
mirror, 12:2827 (BA;US) 

Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 

RF drift pumping designs for Phaedrus upgrade, 12:2836 
(BA;US) 

Time-dependent studies of a tandem mirror with thermal 
barriers, 12:2783 (J;AT) 

Variational quadratic form for low-frequency electromagnetic 
perturbations. II. Application to tandem mirrors, 12:2756 
(J;US) 

Piasma Density 

Performance of the cusp anchor/plugs on the RFC-XX tandem 

mirror, 12:2827 (BA;US) 
Plasma Heating 

Active control of plasma stability and transport for magnetic 

fusion using RF power, 12:2919 (BA;US) 
Plasma Instability 

Active control of plasma stability and transport for magnetic 
fusion using RF power, 12:2919 (BA;US) 

DCLC driven wave propagation and mode conversion in the 
MIX-1 mirror system, 12:2912 (BA;US) 

Performance of the cusp anchor/plugs on the RFC-XX tandem 
mirror, 12:2827 (BA;US) 

Plasma Waves 
Antenna-plasma coupling in the ICRF, 12:2935 (BA;US) 
Thermal Barriers 

Fokker Planck analysis of electronic coupling in tandem 
mirrors, 12:2835 (BA;US) 

Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 

RF drift pumping designs for Phaedrus upgrade, 12:2836 
(BA;US) 

Time-dependent studies of a tandem mirror with thermal 
barriers, 12:2783 (J;AT) 

Trapped-Particle Instability 

Variational quadratic form for low-frequency electromagnetic 
perturbations. II. Application to tandem mirrors, 12:2756 
G;US) 

TANK FARMS 
See STORAGE FACILITIES 





TARA DEVICES 
Thermal Barriers 


TANKS 
Leak Testing 
Development of a tank test method for a national survey of 
underground tanks (revised draft). Final report, June 
1985-January 1986, 12:88 (R;US) 
TANTALUM 


Morphology and structural phase transitions of Pd monolayers 
on Ta(110), 12:795 (J;US) 
Electric Conductivity 
Dc transport in metals, 12:2579 (J;US) 
Laser Spectroscopy 
RIMS diagnostics for laser desorption/laser ablation, 12:959 
(R;US) 
Melting 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Recrystallization 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Resonance Ionization Mass Spectroscopy 
RIMS diagnostics for laser desorption/laser ablation, 12:959 
(R;US) 
Stress Analysis 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
TANTALUM 181 
Perturbed Angular Correlation 
Perturbed angular correlations in Zr-containing ceramics, 
12:844 (R;US) 
TANTALUM 182 TARGET 
Neutron Reactions 
Pygmy resonance in keV-neutron capture gamma-ray 
spectra of nuclei N = 82-126, 12:2452 (RA;JP) 
TANTALUM CARBIDES 
Electron Diffraction 
Electronically driven reconstruction of TaC(100), 12:843 
(R;US) 
Vibrational States 
Electronically driven reconstruction of TaC(100), 12:843 


ECR Heating 
Electron cyclotron heating in the TARA tandem mirror 
experiments, 12:2850 (BA;US) 
ICRF heating in the TARA tandem mirror, 12:2829 (BA;US) 
ICR Heating 
Antenna-plasma coupling in the ICRF, 12:2935 (BA;US) 
Electron cyclotron heating in the TARA tandem mirror 
experiments, 12:2850 (BA;US) 
ICRF heating in the TARA tandem mirror, 12:2829 (BA;US) 
Neutral Beam Sources 
Neutral beam injection system for the TARA Tandem Mirror, 
12:3159 (BA;US) 
Neutral beam source parameters for the TARA tandem mirror, 
12:3171 (BA;US) 





Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 
Plasma Confinement 
Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 
Plasma Diagnostics 
Design of a heavy ion beam probe for the TARA Tandem 
Mirror, 12:2806 (BA;US) 
Plasma Waves 
Antenna-plasma coupling in the ICRF, 12:2935 (BA;US) 
Thermal Barriers 
Recent advances in experimental tandem mirror confinement 
research, 12:2834 (BA;US) 





TARGET CHAMBERS 
Design 
Preconceptual design of the light ion beam fusion target 
development facility, 12:3111 (BA;US) 
Fatigue 
Lifetime analysis of the TDF reaction chamber, 12:3110 
(BA;US) 
Helium 4 Target 
Liquid helium target, 12:1263 (R;JP) 
Pressure Effects 
Lifetime analysis of the TDF reaction chamber, 12:3110 
(BA;US) 
Service Life 
Lifetime analysis of the TDF reaction chamber, 12:3110 
(BA;US) 
TARGETS 


See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
AMERICIUM 243 TARGET 
ANTIMONY 121 TARGET 
BORON 10 TARGET 
CADMIUM 106 TARGET 
CADMIUM 108 TARGET 
CADMIUM 110 TARGET 
CADMIUM 112 TARGET 
CADMIUM 114 TARGET 
CADMIUM 116 TARGET 
CALCIUM 40 TARGET 
CALCIUM 44 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CHLORINE 37 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
ERBIUM 167 TARGET 
ERBIUM 168 TARGET 
FLUORINE 19 TARGET 
GADOLINIUM 154 TARGET 
GADOLINIUM 156 TARGET 
GALLIUM 71 TARGET 
GERMANIUM 72 TARGET 
GOLD 197 TARGET 
GOLD 198 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HYDROGEN I TARGET 
LASER TARGETS 
LEAD 206 TARGET 
LEAD 207 TARGET 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MAGNESIUM 24 TARGET 
NEODYMIUM 143 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 64 TARGET 
NITROGEN 13 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
OXYGEN 17 TARGET 
OXYGEN 18 TARGET 
PLUTONIUM 239 TARGET 
POLARIZED TARGETS 
RUTHENIUM 96 TARGET 
SAMARIUM 148 TARGET 
SAMARIUM 154 TARGET 
SILICON 28 TARGET 
SILVER 108 TARGET 
TANTALUM 182 TARGET 
TERBIUM 159 TARGET 
TERBIUM 160 TARGET 
THORIUM 232 TARGET 
TRITIUM TARGET 
URANIUM 235 TARGET 
URANIUM 236 TARGET 
URANIUM 238 TARGET 
YTTERBIUM 174 TARGET 
YTTRIUM 89 TARGET 
ZIRCONIUM 90 TARGET 

Materials Working 
Materials technology applied to nuclear accelerator targets, 
12:764 (R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Particle Decay 
Study of the decay tau"—»2r~ 3r~ a* v/sub tau/, 12:2258 (J;US) 
TAUONS 
See TAU PARTICLES 
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TBP 


Solvent Properties 

Mathematical model for extracting uranium, plutonium, 
neptunium and acid nitric by tributyl phosphate, 12:953 
(RA;BR;In Portuguese) 


TEAPOT PROJECT 


Operation Teapot, Nevada Test Site, February-May 1955. 
Project 35.5. Effects of a nuclear explosion on records and 
records storage equipment, 12:1436 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 39.4b. Technical photography (high speed-blast 
biology), 12:1438 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 39.4C. Technical photography of physical 
phenomena. Preliminary report, 12:1439 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 35.2. Effects of a nuclear explosion on commercial 
communications equipment. Preliminary report, 12:1440 
(R;US) 


TECHNETIUM 


Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Ionization 
Resonance ionization mass spectrometry at Los Alamos 
National Laboratory, 12:960 (R;US) 


TECHNETIUM 99 


Synthesis of 4-p-n- butylphenylcarbamoyl ethyl iminodiacetic 
acid. Preparation of lyophilized kit to be used as sup(99m)Tc 
complex agent in nuclear medicine, 12:1029 (RA;BR;In 
Portuguese) 

Diagnostic Uses 

Radioisotopic evaluation of portal circulation. Experimental 

study, 12:1913 (RA;BR;In Portuguese) 


Isotope Production 
High pressure liquid chromatographic assay of technetium in 
solutions of sodium pertechnetate produced at the AAEC 
Research Establishment, 12:1023 (R;AU) 
Recent radiopharmaceutical research at the AAEC Research 
Establishment, 12:1022 (R;AU) 
Lyophilization 
Synthesis of 4-p-n- butylphenylcarbamoyl ethyl iminodiacetic 
acid. Preparation of lyophilized kit to be used as sup(99m)Tc 
complex agent in nuclear medicine, 12:1029 (RA;BR;In 
Portuguese) 
Radiation Monitoring 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Radioecological Concentration 
Behaviour of long-lived radionuclides associated with deep-sea 
disposal of radioactive wastes. Report of a co-ordinated 
research programme 1982-1984, 12:201 (R;XA) 
Behaviour of certain long-lived radionuclides in the marine 
environment, 12:1862 (RA;XA) 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
Technetium distribution and accumulation in marine sediments 
and biota, 12:1860 (RA;XA) 
Reagents 
Synthesis of 4-p-n- butylphenylcarbamoyl ethyl iminodiacetic 
acid. Preparation of lyophilized kit to be used as sup(99m)Tc 
complex agent in nuclear medicine, 12:1029 (RA;BR;In 
Portuguese) 


TECHNOLOGY TRANSFER 


Bring universities and federal laboratories together: university 
common interest group, 12:613 (R;US) 
Transfer of energy-related technologies to industry, 12:612 
(R;US) 
Contracts 
Technology transfer, licenses, patents, know-how, 12:616 
(TG;US) 
International Cooperation 
Development through innovative research: the first three years 
of the Agency for International Development (AID) 
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Program in Science and Technology Cooperation (PSTC), 
12:614 (R;US) 
TELLURIUM 
Fluorescence Spectroscopy 
Evaluation of stimulated Raman scattering of tunable dye laser 
radiation as a primary excitation source for exciting atomic 
fluorescence in an inductively coupled plasma, 12:963 (J;US) 
TELLURIUM IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
G;US) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TERBIUM 159 TARGET 
Fluorine 19 Reactions 
Particle-bound excited state yields produced in the reaction of 
181 MeV /sup 19/F +/sup 159/Tb, 12:2453 (J;US) 
TERBIUM 160 TARGET 
Neutron Reactions 
Pygmy resonance 
spectra of nuclei N = 82-126, 12:2452 (RA;JP) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
ECOSYSTEMS 
See also RANGELANDS 


Acidic deposition influences on biogeochemistry of four forest 
ecosystems in northwestern Wisconsin, 12:1736 (BA;US) 
Ecological Succession 
[Semiarid ecosystem development as a function of resource 
processing and allocation]. Final report, 12:125 (R;US) 
Mathematical Models 
Chemical transport, human exposure and health risk: a 
multimedia approach, 12:1729 (R;US) 
Remote Sensing 
Applications of SLHR Good Year and SIR-A radar and 
Landsat satellite imagery in a geomorphology and soil 
survey of the Venezuelan Amazon region, 12:1695 (RA;US) 
Comparison of Landsat-MSS, HCMM and NOAA-AVHRR 
features for identifying dominant vegetation patterns in 
Mediterranean areas, 12:1689 (RA;US) 
Development of an airborne CCD scanner for land and sea 
applications, 12:1685 (RA;US) 
Soil 


Chemistry 
Controls of soil-solution chemistry in lodgepole pine forest 
ecosystems, Wyoming, 12:1733 (BA;US) 

Nature of precipitation, soil, and surface-water chemistry in a 
subalpine ecosystem, 12:1735 (BA;US) 

Organic chemistry of the soil solution during snowmelt 
leaching in Pinus contorta forest ecosystems, Wyoming, 
12:1734 (BA;US) 

Water Chemistry 
Nature of precipitation, soil, and surface-water chemistry in a 
subalpine ecosystem, 12:1735 (BA;US) 
TEST FACILITIES 
The Princeton RF Test Facility, 12:2849 (BA;US) 

Calibration 

Heat leak measurement facility, 12:1330 (BA;US) 


Cryogenic system of the MIT-DOE superconducting 
generator, 12:382 (BA;US) 


Operational history of Fermilab’s 1500 W refrigerator used for 
energy saver magnet production testing, 12:1306 (BA;US) 

Performance of the IFSMTF helium refrigerator in Partial 
Array Tests, 12:3041 (BA;US) 


Operational history of Fermilab’s 1500 W used for 
energy saver magnet production testing, 12:1306 (BA;US) 
Sensitivity 
Heat leak measurement facility, 12:1330 (BA;US) 


Systems Analysis 
Operational history of Fermilab’s 1500 W refrigerator used for 
energy saver magnet production testing, 12:1306 (BA;US) 
TESTING (MATERIALS) 
See MATERIALS TESTING 


in keV-neutron capture gamma-ray 


TETRACYCLINES 
Solvent Extraction 

Use of radioisotopes in the study of tetracycline analytical 
application. Extraction of compounds formed between 
tetracycline and neptunium and americium elements, 12:952 
(RA;BR;In Portuguese) 

TETRAGONAL LATTICES 
Electronic Structure 

Calculation of fluctuations and photoemission properties ina 
tetrahedral-cluster model for an intermedi e system, 
12:2567 (J;US) 

Photoemission 

Calculation of fluctuations and photoemission oraete ina 
tetrahedral-cluster model for an intermedi 
12:2567 (J;US) 

TETRATHIAFULVALENE 
See TTF 
TEVATRON 
See FERMILAB TEVATRON 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Antennas 
Antenna system without matching circuitry for unidirectional 
propagation of Alfven waves, 12:2732 (RA;SU) 
Plasma Density 
Space-time statistics and particle transport, 12:2921 (BA;US) 
Plasma Diagnostics 
Characteristics of double sawteeth and sawtooth-like 
oscillations on TEXT, 12:2924 (BA;US) 
ital spectral analysis: a diagnostic for fusion research, 
12:2799 (BA;US) 
Plasma Instability 
Space-time statistics and particle transport, 12:2921 (BA;US) 
Plasma Waves 

Characteristics of double sawteeth and sawtooth-like 

oscillations on TEXT, 12:2924 (BA;US) 
TEXTILE INDUSTRY 
Hazardous Materials 

Health-hazard evaluation report HETA 83-270-1656, 
Laminating of America, Eatontown, New 
Jersey, 12:1521 (R;US) 

Preliminary survey report: control technology for manual 
transfer of chemical powders at Union Underwear 
Company, Campbellsville, Kentucky, 12:1584 (R;US) 

Air Pollution 


Health-hazard evaluation report HETA 83-270-1656, 
of America, Eatontown, New 














Laminating 
Jersey, 12:1521 (R;US) 
TEXTOR TOKAMAK 
ICR Heating 
ICRF antenna and feedthrough development at ORNL, 
12:3081 (BA;US) 
TFCX REACTORS 
First Wall 
ORNL facilities for testing first-wall components, 12:3059 
(BA;US) 


Magnets 
Application of internally cooled superconductors to tokamak 
fusion reactors, 12:3033 (BA;US) 
TFR TOKAMAK 
ICR Heating 
Tentative interpretation of some results on parametric 
instability in ICRF heating of TFR, 12:2792 (J;AT) 
Parametric Instabilities 
Tentative interpretation of some results on parametric 
instability in ICRF heating of TFR, 12:2792 (J;AT) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Adiabatic Compression Heating 
Charge exchange and fusion reaction measurements during 
compression experiments with neutral beam heating in the 
Tokamak Fusion Test Reactor, 12:2795 (J;AT) 











Transport 
Helium transport in TFTR, 12:2750 (R;US) 
Current-Drive Heating 

A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 

Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 

Fuel Injection Systems 

Design of deuterium and tritium pellet injector systems for 
Tokamak Fusion Test Reactor, 12:3089 (BA;US) 

Deuterium Pellet Injector gun design, 12:3091 (BA;US) 

Tritium pellet injector design for Tokamak Fusion Test 
Reactor, 12:3090 (BA;US) 

Fusion Yield 

Charge exchange and fusion reaction measurements during 
compression experiments with neutral beam heating in the 
Tokamak Fusion Test Reactor, 12:2795 (J;AT) 

Heat Transfer 

Heat pulse propagation studies in TFTR, 12:2789 (J;AT) 
ICR Heating 

The Oak Ridge RF Test Facility, 12:3103 (BA;US) 
Ton Sources 

TFTR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 

Limiters 

Remote maintenance of TFTR poloidal moveable limiter, 
12:3138 (BA;CA) 

TFTR Bumper Limiter and Protective Plate (BL/PP) graphite 
tile computer aided design and manufacture (CAD/CAM), 
12:3120 (BA;US) 

TFTR bumper limiter and final protective plate engineering, 
fabrication and assembly, 12:3129 (BA;US) 

Lower Hybrid Heating 

A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 

Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 

Magnet Coils 

TFTR field coil operating limits and associated testing, 12:3142 
(BA;US) 

Neutral Atom Beam Injection 

High accuracy cryogenic temperature measuring system, 
12:3104 (BA;US) 

Status of the TFTR neutral beam heating system, 12:3092 
(BA;US) 

Nevtral Beam Sources 

Field experience with optical data links, 12:3076 (BA;US) 

TFTIR Neutral Beam Ion Source Fault Detector, 12:3098 
(BA;US) 


First year of TFTR operation, 12:2846 (BA;US) 
Startup, current penetration and flux consumption in TFTR, 
12:2843 (BA;US) 
TFTR field coil operating limits and associated testing, 12:3142 
(BA;US) 
Pellet Injection 
Design of deuterium and tritium pellet injector systems for 
Tokamak Fusion Test Reactor, 12:3089 (BA;US) 
Deuterium Pellet Injector gun design, 12:3091 (BA;US) 
Pneumatic pellet injectors for TFTR and JET, 12:2948 (R;US) 
Tritium pellet injector design for Tokamak Fusion Test 
Reactor, 12:3090 (BA;US) 
Performance Testing 
TFTR field coil operating limits and associated testing, 12:3142 
(BA;US) 
Plasma Diagnostics 
Heat pulse propagation studies in TFTR, 12:2789 (J;AT) 
MIRI signal processing, 12:2801 (BA;US) 
Reconstruction of plasma radiation features from proj 
measured with two bolometer arrays, 12:2749 (R;US) 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
Plasma Heating 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
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Startup, current penetration and flux consumption in TFTR, 
12:2843 (BA;US) 
Power Systems 
TFTR field coil operating limits and associated testing, 12:3142 
(BA;US) 
Remote Handling Equipment 
Remote maintenance of TFTR poloidal moveable limiter, 
12:3138 (BA;CA) 
Thermonuclear Ignition 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
Thermonuclear Reactor Materials 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
Vacuum Systems 
TFTR bumper limiter and final protective plate engineering, 
fabrication and assembly, 12:3129 (BA;US) 
THALLIUM 201 
Extraction Chromatography 
Study to prepare TI by irradiation of mercury with protons. 
Application of extraction chromatography technique in 
separation of thallium and mercury, 12:951 (RA;BR;In 
Portuguese) 
Nuclear Reaction Yield 
201T] production from lead exposed to 65 MeV protons, 
12:2459 (R;SU;In Russian) 
THALLIUM 208 
Radioecological Concentration 
y activity in struverite, 12:1746 (R;XA) 
THERMAL CONDUCTION 
H Codes 
Vectorization of the nonlinear heat conduction calculation 
code HEATING6, 12:3232 (R;JP;In Japanese) 
THERMAL CONDUCTIVITY 
Measuring Instruments 
Heat source probe for measuring thermal conductivity in waste 
rock dumps, 12:191 (R;AU) 
THERMAL INSULATION 
Construction 
Solar shield: a thermally insulating, broad-band, 
electromagnetic window for satellites. Technical report, 
12:870 (R;US) 3 
Hazardous Materials 
Health hazard evaluation report HETA 85-021-1654, 
Portsmouth Naval Shipyard, Portsmouth, New Hampshire, 
12:1532 (R;US) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also FOSSIL-FUEL POWER PLANTS 


Formation and transport of flue gas of the natural gas driven 
plants, 12:1500 (R;FI;In Finnish) 
Environmental Effects 
Formation and transport of flue gas of the natural gas driven 
plants, 12:1500 (R;FI;In Finnish) 
Environmental Impacts 
Bibliography of the Maryland power plant siting program, 
Seventh Edition, 12:369 (R;US) 
THERMAL RADIATION 
Mathematical Models 
Modeling of the microwave emission of ground, 12:1683 
(RA;US) 
THERMAL REACTORS 
See also ANGRA-1 REACTOR 
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MAINE YANKEE REACTOR 
MINERVE REACTOR 
PEACH BOTTOM-1 REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TIHANGE REACTOR 
TRIGA-BRAZIL REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
VENUS REACTOR 
VHTR REACTOR 
WNP-3 REACTOR 
WWER TYPE REACTORS 
Reactor Physics 
Joint evaluated file qualification for thermal neutron reactors, 
12:469 (RA;US) 
SHIELDS 


Deformation 
Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 
Temperature Effects 
Thermal shield bowing in long superconducting magnets, 
12:1327 (BA;US) 
THERMAL SHOCK 
Simulation 
Computational model for residual stresses in a clad plate and 
clad fracture specimens, 12:771 (R;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 


Analytical coadsorption model, 12:644 (BA;US) 
Mathematical Models 
Analytical coadsorption model, 12:644 (BA;US) 
THERMIONIC DIODES 
Design 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Electric Fields 
Measurements of the electric field distribution in high-power 
diodes, 12:2223 (J;US) 
Field Emission 
Electron injection in diodes with field emission, 12:2760 (J;US) 
Ton Beams 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Lithium ion source development for light-ion fusion, 12:3161 
(BA;US) 
Lithium nitrate flashover plasma sources for lithium ion beams, 
12:3162 (BA;US) 
Ton Sources 
Measurements of the electric field distribution in high-power 
diodes, 12:2223 (J;US) 
Ionization 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Operation 
Electron injection in diodes with field emission, 12:2760 (J;US) 
Pierce Instability 
The classical Pierce diode: Using particle simulations on linear 
& nonlinear behavior and final states, 12:2895 (BA;US) 
Plasma Production 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
Plasma Simulation 
Electron injection in diodes with field emission, 12:2760 (J;US) 
Generation and transport of electron beams for excimer laser 
pumping, 12:1106 (BA;US) 
The classical Pierce diode: Using particle simulations on linear 
& nonlinear behavior and final states, 12:2895 (BA;US) 
Ultraviolet Radiation 
Intense UV sources for light ion beam fusion, 12:3163 (BA;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOELECTRICITY 
Annihilation Operators 
Calculation of collisionless current and thermoelectromotive 
force by the coherent state method, 12:2640 (RA;SU;In 
Russian) 
THERMONUCLEAR DEVICES 
See also ICF DEVICES 


THERMONUCLEAR REACTOR MATERIALS 
Physical 


Radiation Effects 
OPEN PLASMA DEVICES 
PINCH DEVICES 
First Wall 
Evaluation of a compliant interface for heat conduction, 
12:3058 (BA;US) 


Measured vaporization and melting of high heat flux materials 
due to intense heat loads, 12:3057 (BA;US) 
Materials Testing 
Fusion-based neutron sources for fusion subcomponent testing, 
12:3132 (BA;US) 
Research Programs 
Wave heating and the U.S. magnetic fusion energy program, 
12:2812 (J;CA) 
RF Systems 
Fusion plasma heating with high power microwave and 
millimeter wave tubes, 12:2815 (J;CA) 
Physics of plasma wave heating for fusion energy, 12:2813 
(J;CA) 
THERMONUCLEAR FUELS 
Polarization 
Nuclear physics aspects of polarized fusion, 12:3007 (R;US) 
THERMONUCLEAR IGNITION 
Computerized Simulation 
Delaying sawtooth oscillations in the Compact Ignition 
Tokamak, 12:2745 (R;US) 
Physics parameter space of tokamak ignition devices, 12:3087 
(BA;US) 
Experiment Planning 
Design aspects of low activation fusion ignition experiments, 
12:3088 (BA;US) 
Flow Models 
Physics parameter space of tokamak ignition devices, 12:3087 
(BA;US) 
THERMONUCLEAR POWER PLANTS 
Hybrid Reactors 
Operating and economical analysis of a tokamak-reactor using 
warm windings, 12:2973 (RA;SU;In Russian) 
Load Management 
Possible operation modes of the thermonuclear power plant 
with a torsatron-reactor taking into account power network 
requirements, 12:2980 (RA;SU;In Russian) 
Magnetic Mirrors 
Parametric investigation of rotating plasma trap using a 
simplified mathematical model, 12:2977 (RA;SU;In Russian) 
Tandem Mirrors 
Engineering problems of fusion reactors on the base of some 
types of open traps according to parametric investigation 
results, 12:2978 (RA;SU;In Russian) 
Tokamak Devices 
Operating and economical analysis of a tokamak-reactor using 
warm windings, 12:2973 (RA;SU;In Russian) 
Torsatron Stellarator 
Possible operation modes of the thermonuclear power plant 
with a torsatron-reactor taking into account power network 
requirements, 12:2980 (RA;SU;In Russian) 


THERMONUCLEAR REACTOR MATERIALS 


Appropriate Technology 
Tradeoffs in the FIRST STEP facility design, 12:3177 (BA;US) 


Tradeoffs in the FIRST STEP facility design, 12:3177 (BA;US) 
Materials Testing 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
Second annual progress report on United States-Japan 
collaborative testing in the High Flux Isotope Reactor and 
the Oak Ridge Research Reactor for the period ending 
September 30, 1985, 12:3010 (R;US) 
Performance Testing 
Tradeoffs in the FIRST STEP facility design, 12:3177 (BA;US) 
Physical Radiation Effects 
Conceptual neutral beam-injection tokamak for study of plasma 
heating, impurity control, and irradiation effect on fusion 
reactor materials, 12:3180 (BA;US) 
Discharge control and evolution in TFTR, 12:2819 (BA;US) 
Effect of irradiation-induced defects on fusion reactor 
ceramics, 12:848 (R;US) 











THERMONUCLEAR REACTOR MATERIALS 
Specific Heat 


Specific Heat 
Assessment of helium-cooled high heat flux removal, 12:3119 
(BA;US) 
Temperature Effects 
Assessment of helium-cooled high heat flux removal, 12:3119 
(BA;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also D-T REACTORS 
ION BEAM FUSION REACTORS 
LASER FUSION REACTORS 
MINIMARS REACTOR 
STEADY-STATE FUSION REACTORS 
STELLARATOR TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Construction 
Modular-multiplex or single large power plants-advantages and 
disadvantages for utility systems, 12:3051 (BA;US) 
Cry 


opumps 
Cryopumping for fusion power applications, 12:3126 (BA;US) 


Modular-multiplex or single large power plants-advantages and 
disadvantages for utility systems, 12:3051 (BA;US) 
ECR Heating 
A high efficiency, high power 100 GHz gyrotron, 12:3154 
(BA;US) 
Eddy Currents 
Eddy current analysis in multiply connected shells using a 
circuit network model, 12:3116 (BA;US) 


Engineering 
Status of a 5x2 GW laser-pellet fusion reactor, i12:3178 
(BA;US) 
Experiment Planning 
Fusion nuclear technology experiments and facilities, 12:3048 
(BA;US) 
First Wall 
Material options for a commercial fusion reactor first wall, 
12:3054 (BA;US) 
Fuel Cycle 
Lunar source of /sup 3/He for commercial fusion power, 
12:3030 (J;US) 
Fuel Pellets 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 
Hybrid Reactors 
Preliminary parametric investigation of an ambipolar fusion 
reactor, 12:2979 (RA;SU;In Russian) 
Lasers 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 
Lawson Criterion 
The impact of plasma heating efficiency on the power balance 
of powerplant fusion reactors, 12:2796 (BA;US) 


A large-area pump limiter concept, 12:3121 (BA;US) 
Meetings 
IAEA workshop on fusion safety March 23-27, 1981, Vienna, 
Austria, 12:3182 (J;US) 
Reports of 3. All-union conference on engineering problems of 
thermonuclear reactors. Vol. 1, 12:3005 (R;SU;In Russian) 
Microwave Heating 
A high efficiency, high power 100 GHz gyrotron, 12:3154 
(BA;US) 
Physical Radiation Effects 
Strength of the spallation neutron flux of SINQ for radiation 
damage fusion technology, 12:1224 (R;CH) 
Plasma Heating 
The impact of plasma heating efficiency on the power balance 
of powerplant fusion reactors, 12:2796 (BA;US) 
Radiation Heating 
Calculation of heat generation due to nuclear radiation in 
nuclear reactors, 12:2969 (RA;BR;In Portuguese) 


Reactor Cooling Systems 
Status of a 5x2 GW laser-pellet fusion reactor, 12:3178 
(BA;US) 
Reactor Fueling 
High-velocity hydrogen pellet inj of a gas gun 


jector consisting 
and a plasma-arc-driven railgun, 12:3157 (BA;US) 
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Reactor Safety 

IAEA workshop on fusion safety March 23-27, 1981, Vienna, 

Austria, 12:3182 (J;US) 
Research Programs 

Fusion nuclear technology experiments and facilities, 12:3048 

(BA;US) 
Size 

Modular-multiplex or single large power plants-advantages and 

disadvantages for utility systems, 12:3051 (BA;US) 
Superconducting Magnets 

Compensated current control of superconducting coils with 
indirectly measured coil current, 12:3064 (BA;US) 

Protection considerations for force-cooled superconductors, 
12:3063 (BA;US) 

Recovery of reactor electrical assemblies using differential de- 
encapsulation to remove dielectric insulation systems, 
12:3135 (BA;US) 

Tandem Mirrors 

imi parametric investigation of an ambipolar fusion 
reactor, 12:2979 (RA;SU;In Russian) 
Vacuum Systems 
Cryopumping for fusion power applications, 12:3126 (BA;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 

THERMOPLASTICS 

Chemical Preparation 

Method of forming a foamed thermoplastic polymer, 12:1005 
(P;US) 

THETA PINCH 
Magnetic Fields 

Cylindrical diffusion of magnetic fields into a plasma shell, 

12:2906 (BA;US) 
Reconnection 

Field-reversed configuration confinement in TRX-1, 12:2832 

(BA;US) 
Plasma Confinement 

Field-reversed configuration confinement in TRX-1, 12:2832 

(BA;US) 
Plasma Production 

Cylindrical diffusion of magnetic fields into a plasma shell, 
12:2906 (BA;US) 

Results from TRX-2 slow field-reversed-theta-pinch, 12:2909 
(BA;US) 

Plasma Simulation 

Field-reversed configuration confinement in TRX-1, 12:2832 

(BA;US) 
THIN FILMS 
Cavities 

Effects of small, intense laser spots on thin films, 12:2582 

G;US) 
Laser-Produced Plasma 

Effects of small, intense laser spots on thin films, 12:2582 

G;US) 
Laser-Radiation Heating 
Effects of small, intense laser spots on thin films, 12:2582 
(J;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOBACILLUS FERROXIDANS 

Cooperative research in coal li infratechnology and 
generic technology development. Quarterly report, June 5- 
September 5, 1986, 12:16 (R;US) 

Growth 

Kinetic study of the blue copper protein rusticyanin from 

Thiobacillus ferrooxidans, 12:1892 (J;US) 
THIOETHERS 


See SULFIDES 
THIOLS 
Chemical Preparation 
Activation of hydrogen by cationic ce age 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
GJ;US) 








Chemical Properties 
Activation of hydrogen by cationic ee age se 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
G;US) 
Chemical Reactions 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
(J;US) 
olecular 


Structure 
Activation of hydrogen by cationic cyclopentadienyl 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
G;US) 
NMR Spectra 
Activation of hydrogen by cationic gage 
molybdenum dimers with sulfido ligands. 2. Cationic 
complexes derived from reactions with vinyl halides, 12:1001 
G;US) 
THIONAPHTHENES 
Biodegradation 


Microbial removal of organic sulfur from coal. Fourth 
quarterly report, July-September 1986 (Benzothiophene and 
dibenzothiphene), 12:20 (R;US) 


Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
THIOSULFATES 


Spectroscopy 
Sulfur K-edge X-ray absorption studies using the 54-pole 
wiggler at SSRL in undulator mode, 12:1411 (J;NL) 
Infrared Spectra 
Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
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environment, 12:1862 (RA;XA) 
THORIUM ALLOYS 
Knight Shift 
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U-238, U-234, Th-228, Th-230, Ra-226 and Ra-228 in 
environmental samples, 12:1868 (RA;BR;In Portuguese) 
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A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Stress Analysis 
Se eee 
material selection methods, 12:3114 (BA;US) 
TITANIUM HYDRIDES 


Leaching behaviour of high specific activity titanium tritide, 
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Materials Testing 
Assessment of neutron requirements and potential sources for 
fusion development, 12:3125 (BA;US) 
Plasma Scrape-Off Layer 
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TOKAMAK DEVICES 
Beam injection Heating 


Ion Cyclotron Resonant Heating (ICRH) system used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 12:3102 
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Effect of Faraday shield on the plasma loading for ICRF 
cavity couplers, 12:2853 (BA;US) 

Joule Heating 

Comparison of various thermal conduction models on the 
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See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
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Commercialization 
ee ee 
‘okamak Reactors, 12:3052 (BA;US) 
tha tities Teena eietaiods sentees Gunga vi500 
(BA;US) 
Computer-Aided Design 
of ignitor and lite type 
design spaces, 12:3049 (BA;US) 
Simulation 


Plasma current profile shaping with RF-current drive, 12:2821 
(BA;US) 
Current-Drive Heating 
A comparison of tokamak burn cycle options, 12:2818 (BA;US) 
Plasma current profile shaping with RF-current drive, 12:2821 
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Search routines for effective and accurate matching of stereo 
scanner image data, 12:1647 (RA;US) 

Mathematical Models 
Digital elevation modeling with Landsat-3 RBV data, 12:1691 


(RA;US) 
it approach to synthesizing digital elevation 
models, 12:1649 (RA;US) 


Cartographic capabilities of the metric and large format 
cameras, 12:1655 (RA;US) 
Remote Sensing 
High relief terrain classification using digital elevation model 
Sr iies dae LARA lade dae treo Yonah ‘Southany, 
Canada, 12:1681 (RA;US) 
Monitoring ravinelands in north Indian plains - a multistage 
remote sensing approach, 12:1708 (RA;US) 
Scene-dependent approach to synthesizing digital elevation 
models, 12:1649 (RA;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
ICR Heating 
The Oak Ridge RF Test Facility, 12:3103 (BA;US) 
TOROIDAL CONFIGURATION 
Three-Body Problem 
Three-body problem in toroidal coordinates, 12:2670 (R;SU;In 
Russian) 











TOROIDAL PINCH DEVICES 
Materials Testing 


TOROIDAL PINCH DEVICES 
Materials Testing 
Assessment of neutron requirements and potential sources for 
fusion development, 12:3125 (BA;US) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TORSATRON STELLARATOR 
See also ATF TORSATRON 
Magnet Coils 
The Proto-Cleo coaxial Torsatron, 12:3145 (BA;US) 
Magnetic Field Configurations 
2D torsatron equilibrium and stability studies, 12:2953 (RA;US) 
Poloidal flux in stellarators and torsatrons, 12:3144 (BA;US) 
Torsatron configurations calculated by expanding 
fields in toroidal harmonics, 12: 2954 (RA;US) 
Magnetic Fields 
The Proto-Cleo coaxial Torsatron, 12:3145 (BA;US) 


Flux 
Poloidal flux in stellarators and torsatrons, 12:3144 (BA;US) 
Modifications 
The Proto-Cleo coaxial Torsatron, 12:3145 (BA;US) 
Neodymium Lasers 
Plasma production in by laser irradiation of 


magnetic traps 
solid hydrogen pellets, 12:2736 (RA;SU;In Russian) 
Pilot Plants 
Basic development of a stellarator type fusion pilot plant - the 
Uragan-7 modular superconducting torsatron, 12:2994 
(RA;SU;In Russian) 
Plasma Diagnostics 
Equipotential surfaces in the Proto-Cleo Torsatron, 12:2890 
(BA;US) 
Space Charge 
Equipotential surfaces in the Proto-Cleo Torsatron, 12:2890 
(BA;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRADE 
Forecasting 
International coal trade: 1990 and 1995. Final report 
(Forecasting to 1990 and 1995; imports by 44 countries), 
12:62 (R;US) 
Global Aspects 
International coal trade: 1990 and 1995. Final report 
(Forecasting to 1990 and 1995; imports by 44 countries), 
12:62 (R;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSDUCERS 
Pressure Measurement 
Pressure transducer temperature compensation technique, 
12:482 (R;US) 
Reactor Instrumentation 
Pressure transducer temperature compensation technique, 
12:482 (R;US) 
TRANSFER FUNCTIONS 
S Codes 
Preliminary user's manual for SAPPAC: a multisupport modal 
time integrator and transfer function plotter for SAP4 
models, 12:3249 (R;US) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER MATRIX METHOD 
Energy Spectra 
Power-law localization in one-dimensional random potentials, 
12:2610 (R;XA) 
TRANSFERASES 
Code number 2. 
See also PHOSPHOTRANSFERASES 
Enzyme Induction 
Site-directed mutagenesis of DNA-O*-methy: 
methyltransferase of E. coli, 12:2023 (J;US) 
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TRANSFERRIN 
Electrophoresis 
Electrophoretic variants of blood proteins in Japanese, 6. 
Transferrin, 12:2000 (R;JP;In Japanese and English) 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Liners 
Vacuum transformer for heavy-current production, 12:2981 
(RA;SU;In Russian) 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
A Codes 
ATHENA code manual. Volume 2. Input and data 
requirements, 12:3227 (R;US) 
Simulation 


Retran benchmarking against GE level swell test and 
comparison with TRAC and RELAPS predictions, 12:543 


(RA;US) 

Some new directions in system transient simulation, 12:385 
(R;US) 

Topical meeting in reactor physics three-dimensional 


safety 
analysis of thermal power reactors, 12:551 (RA;US) 
Heat Transfer 
Retran benchmarking against GE level swell test and 
comparison with TRAC and RELAPS predictions, 12:543 
(RA;US) 


Retran benchmarking against GE level swell test and 
comparison with TRAC and RELAPS predictions, 12:543 
(RA;US) 

R Codes 

Some new directions in system transient simulation, 12:385 

(R;US) 
T Codes 

Some new directions in system transient simulation, 12:385 

(R;US) 
TRANSITION ELEMENT ALLOYS 
Crystal Structure 

Disclinations and ism in rare earth-transition metal hard 

magnets, 12:725 (R;US) 
Properties 
Disclinations and magnetism in rare earth-transition metal hard 
magnets, 12:725 (R;US) 

TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSONIC FLOW 

Boundary Conditions 

Existence and uniqueness of solution for a model problem of 

transonic flow, 12:2604 (R;XA) 
Mathematical Models 
Existence and uniqueness of solution for a model problem of 
transonic flow, 12:2604 (R;XA) 

TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (PROTON) 

See PROTON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORT THEORY 

See also NEUTRON TRANSPORT THEORY 

Diffusion 
Diffusion and trapping at arbitrary trap size and concentration, 
12:2574 (J;US) 
Markov Process 
Linear transport theory in a random medium, 12:2548 (J;US) 
Statistical Mechanics 


Linear transport theory in a random medium, 12:2548 (J;US) 
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Diffusion and trapping at arbitrary trap size and concentration, 
12:2574 (J;US) 
TRANSPORTABLE REACTORS 
Capable of being moved when not critical and possibly partly 
dismantled. 
Design 
Neutronic design studies for an unattended, low power reactor, 
12:548 (RA;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 
Exhaust Gases 
Transportation Energy and Emissions Modeling System 
(TEEMS): selection process, structure, and capabilities, 
12:710 (R;US) 
TRANSURANIUM COMPOUNDS 
See also NEPTUNIUM COMPOUNDS 
PLUTONIUM COMPOUNDS 
Chemical Properties 
Chemical behavior of long-lived radionuclides in the marine 
environment, 12:1026 (RA;XA) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Binding Energy 
Dirac-Fock-Slater X-ray energy shifts and electron binding 
energy changes for all ion ground states in elements up to 
uranium, 12:2177 (R;DD) 
Electronic Structure 
Dirac-Fock-Slater X-ray energy shifts and electron binding 
energy changes for all ion ground states in elements up to 
uranium, 12:2177 (R;DD) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED-PARTICLE INSTABILITY 
Hybrid - Monte Carlo numerical study of helical ripple 
transport at low collision frequency in stellarators, 12:2713 
(RA;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGA-BRAZIL REACTOR 
Applications of neutron activation analysis technique in the 
IPR-R1 research reactor, 12:942 (RA;BR;In Portuguese) 
TRIGGER CIRCUITS 
Design 
Series-counterpulse repetitive-pulse inductive storage circuit, 
12:1147 (P;US) 
Operation 
Series-counterpulse repetitive-pulse inductive storage circuit, 
12:1147 (P;US) 
Timing Circuits 
Time and data distribution systems at the Fermilab accelerator, 
12:1298 (;NL) 
TRIIODOTHYRONINE 
Purification 
Preparation, purification and stability of high specific activity 
125syb(I) triiodonthyronine (Ts), 12:1027 (RA;BR) 
Radioimmunoassay 
Preparation, purification and stability of high specific activity 
125sub(I) triiodonthyronine (Ts), 12:1027 (RA;BR) 
TRINITY EVENT 
Seismic Waves 
DIRECT COURSE-TRINITY seismic experiment. Final 
report, July 1983-July 1984, 12:1417 (R;US) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN SEPARATOR 
Isotope Separation 
New high temperature plasma ion source for the TRISTAN 
ISOL facility, 12:1221 (R;US) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITICUM 
See WHEAT 





TRITIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Radiobiology 
Tritium radiobiology research in the US DOE program, 
12:1965 (R;US) 


Synthesis and analysis of tritium labelled steroids for 
radioimmunoassay, 12:1031 (RA;XM;In Russian) 
Radioecological Concentration 
A methodology for cost/benefit safety analysis for fusion 
reactors, 12:3031 (J;US) 
TRITIUM COMPOUNDS 
Leaching 
Leaching behaviour of high specific activity titanium tritide, 
12:193 (R;CA) 
TRITIUM METERS 
Scintillation Counters 
Evaluation of thin CaF. (Eu) scintillator for detecting tritium, 
12:1364 (R;US) 
TRITIUM TARGET 
Deuteron Reactions 
Variational calculation of the muon—alpha-particle sticking 
probabilities in the muon-catalyzed fusion dtu—p *He+n, 
12:2214 (J;US) 
Proton Reactions 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Final technical report, 1 September 1979-30 
April 1986,, 12:2478 (R;US) 
TRITON REACTIONS 
Excitation Functions 
Analysis of anomalies in ’Li(t,p)®Li reaction excitation 
function, 12:2411 (RA;SU;In Russian) 
Stripping 
Analyzing powers for /sup 207/Pb(t-arrow-right,p)/sup 
209/Pb at 17 MeV as evidence for multistep contributions, 
12:2461 (J;US) 
TRITONS 
Particle Production 
Spectra of p,d,t emitted at 160 deg in a reaction with the *C 
nuclei (3.6 GeV/nucleon), 12:2414 (R;SU;In Russian) 
TRIUMF CYCLOTRON 
Installation of a prototype on-line isotope separator at 
TRIUMF (TISOL), 12:1275 (R;CA) 
Beam Extraction 
Status and recent progress towards the extraction of H™ ions at 
TRIUMF, 12:1236 (RA;SU) 
Operation 
Status and recent progress towards the extraction of H™ ions at 
TRIUMF, 12:1236 (RA;SU) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROPICAL REGIONS 
Land Reclamation 
Application of remotely sensed multi-spectral data to the 
investigation of saline and alkali areas in the irrigated semi- 
arid tropics, 12:1758 (RA;US) 
Remote Sensing 
Tropical Earth Resources Satellite (TERS), 12:1472 (RA;US) 
TROPOSPHERE 
Convection 
Some heat and moisture budgets over Bay of Bengal during 
MONSOON 17 experiment, 12:1483 (R;XA) 
Humidity 
Some heat and moisture budgets over Bay of Bengal during 
MONSOON 17 experiment, 12:1483 (R;XA) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 





See REVERSE-FIELD PINCH 








TRYPANOSOMA 
Antigens 


TRYPANOSOMA 
Antigens 
Measurement of antigen-specific cell proliferation using [*H]- 
thymidine in Trypanosoma cruzi and Babesia microti 
infected mice, 12:1952 (RA;XA) 
TIF 
Specific Heat 
Bulk suyerconducting specific-heat anomaly in B- 
difbis(ethylenedithio) tetrathiafulvalene] diiodoaurate [B- 
(ET) Aulg], 12:889 (J;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
See also PRESSURE TUBES 
Dryout 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
Failures 
Comparison of a RELAPS/MOD2 posttest calculation to the 
data during the recovery portion of a semiscale single-tube 
steam generator tube rupture experiment, 12:560 (R;US) 
Fluid Flow 
Theoretical and experimental studies of churn flow in vertical 
tubes. Final technical report, 12:1111 (R;US) 
Heat Flux 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
Orientation 
Influence of the wetting state of a heated surface on heat 
transfer and pressure loss in an evaporator tube, 12:363 
(R;US) 
TUBES (CONDUITS) 
See PIPES 


Chemical Radiation Effects 
Radiation chemical effects in experiments to study the reaction 
of glass in an environment of gamma-irradiated air, 
groundwater, and tuff (NNWSI Project), 12:886 (R;US) 
Porosity 
Influence of transverse microfractures on the imbibition of 
water into initially dry tuffaceous rock (NNWSI Project), 
12:2081 (R;US) 
Radioactive Waste Disposal 
Two-dimensional continuum model for jointed media with 
orthogonal sets of joints, 12:235 (BA;US) 
TUMOR CELLS 
Cell Differentiation 
Membrane lipid dynamics in human promyelocytic leukemia 
cells sensitive and resistant to 12-O-tetradecanoylphorbol-13- 
acetate induction of differentiation, 12:1899 (J;US) 
Configuration Interaction 
Boron-neutron capture irradiation for cancer therapy, 12:1935 
G;NL) 


Determination of vanadium, manganese and tungsten in steels 
with an *'Am-Be isotopic neutron source, 12:940 (R;BR;In 
Portuguese) 


Anomalous expansion of tungsten-carbon multilayers used in x- 
ray optics, 12:896 (J;US) 
Structure 


Anomalous expansion of tungsten-carbon multilayers used in x- 
ray optics, 12:896 (J;US) 
Phase Transformations 


Nature of the surface-reconstruction phase transition and the 
high-temperature phase of clean W(001), 12:813 (J;US) 


Anomalous expansion of tungsten-carbon multilayers used in x- 
fray optics, 12:896 (J;US) 
Layers 
Anomalous expansion of tungsten-carbon multilayers used in x- 
tay optics, 12:896 (J;US) 
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Melting 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Molecule Collisions 
Rotationally inelastic gas—surface scattering: NHs from NHs- 
saturated W(100), 12:2192 (J;US) 
Neutron Transport 
Neutrons and heterophase state of magnetics, 12:2544 (R;SU;In 
Russian) 


A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
Stress Analysis 
A comparison of plasma limiter material performance with 
material selection methods, 12:3114 (BA;US) 
TUNGSTEN 172 
Energy-Level Transitions 
Loss of collectivity at high spin in /sup 172/W and a three- 
band interpretation of first yrast upbends, 12:2454 (J;US) 
Rotational States 
Loss of collectivity at high spin in /sup 172/W and a three- 
band interpretation of first yrast upbends, 12:2454 (J;US) 
Yrast States 
Loss of collectivity at high spin in /sup 172/W and a three- 
band interpretation of first yrast upbends, 12:2454 (J;US) 
TUNGSTEN 187 
Steels 
Reduction of total time by activation analysis in steels using 
the stripping spectrum techniques, 12:941 (RA;BR;In 
Portuguese) 
TUNGSTEN CARBIDES 
Corrosive Effects 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
Velocity 
Effects of the impact of small hard spheres on ductile metals, 
12:832 (BA;US) 
TUNGSTEN IONS 
Electron-Atom Collisions 
Photoionization and electron-impact ionization of the 4d/sup 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
G;US) 
TUNGSTEN ISOTOPES 


See also TUNGSTEN 172 
TUNGSTEN 187 


Strength Functions 
Calculation of neutron s-wave strength functions of odd Yb, 
Hf, W and Os isotopes (sup(175,177)Yb, sup(179,181)Hf, 
sup(181,183,185)W), 12:2449 (R;SU;In Russian) 
TUNGSTEN OXIDES 
Amorphous State 
Preparation of amorphous electrochromic tungsten oxide and 
molybdenum oxide by plasma enhanced chemical vapor 
deposition, 12:852 (J;US) 
Chemical Vapor Deposition 
Preparation of amorphous electrochromic tungsten oxide and 
molybdenum oxide by plasma enhanced chemical vapor 
deposition, 12:852 (J;US) 


Complementary electrochromic devices for energy efficient 
“smart” windows, 12:1012 (BA;US) 

Preparation of amorphous electrochromic tungsten oxide and 
molybdenum oxide by plasma enhanced chemical vapor 
deposition, 12:852 (J;US) 

TUNNELS 
Mathematical Models 

Analysis and observation of keyblock occurrence in tunnels in 

granite, 12:925 (BA;US) 
TURBINE BLADES 
Cooling 
Ceramic-Barrier Turbine-Blade demonstration. Final report, 
January 1984-March 1986, 12:1155 (R;US) 
Design 
High performance airfoil final test results, 12:354 (BA;US) 
Field Tests 
High performance airfoil final test results, 12:354 (BA;US) 








Particle and vapor deposition in coal-fired gas turbines, 12:366 
a (B;US) 
Thermal Insulation 
Ceramic-Barrier Turbine-Blade demonstration. Final report, 
January 1984-March 1986, 12:1155 (R;US) 
Wind Loads 
A primer of turbulence at the wind turbine rotor, 12:347 
(BA;US) 
Analyses of tip controlled three-bladed rotor for Mod-O test 
bed, 12:353 (BA;US) 


See also GAS TURBINES 
HYDRAULIC TURBINES 
ROTARY SEPARATOR TURBINES 
STEAM TURBINES 
WIND TURBINES 
Nondestructive Testing 
Automatic Thermal Impedance Scanning (ATIS) system for 
NDE of coatings on turbine engine parts, 12:1123 (R;US) 
TVO-1 REACTOR 
Prior to 1976, OLKILUOTO REACTOR was used. 


Operation 
Operation of Finnish Nuclear Power Plants. Quarterly report 
January-March 1985, 12:414 (R;FI) 
TVO-2 REACTOR 
Reactor 


Operation 
Operation of Finnish Nuclear Power Plants. Quarterly report 
January-March 1985, 12:414 (R;FI) 
TWISTOR THEORY 
Quantized points of space-time. 
SU-2 Groups 
Twistor internal symmetry groups, 12:2633 (RA;SU) 
SU-3 Groups 
Twistor internal symmetry groups, 12:2633 (RA;SU) 
U-1 Groups 
Twistor internal symmetry groups, 12:2633 (RA;SU) 
TWO-BODY PROBLEM 
Equations of Motion 
One exact solution of the relativistic two-body problem in the 
Poincare approach, 12:2668 (R;SU;In Russian) 
TWO-PHASE FLOW 
Simulation 
ASSERT-4 user’s manual. Two phase flow and heat transfer in 
rod bundles, 12:3217 (R;CA) 
Rayleigh-Taylor Instability 
Front tracking applied to Rayleigh-Taylor instability, 12:1110 
(R;US) 
TYROSINE 
Chlorination 
Mutagenicity produced by aqueous chlorination of tyrosine, 
12:1824 (BA;US) 
Mutagen Screening 
Mutagenicity produced by aqueous chlorination of tyrosine, 
12:1824 (BA;US) 


U GROUPS 
Model 
New integrable model of quantum field theory in the state 
space with an indefinite metrics, 12:2349 (RA;SU;In Russian) 
Irreducible Representations 
Representations of symmetry groups and construction of 
noncanonical bases of representations in reduction of 
Usub(k(k+ 1)/2) is contained in Usub(k) groups, 12:2627 
(RA;SU;In Russian) 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 


UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Method and a device to determine the crack depth of surface 
cracks, 12:1132 (TG;GB) 
Simulation 
A simulated model for the reliability of automated, ultrasonic 
inspection, 12:1135 (BA;US) 
Optical Equipment 
Method and a device for the contact-less optical reception of 
ultrasonic soundwaves, 12:1133 (TG;AU) 
ULTRASONIC WAVES 
Attenuation 
Ultrasonic attenuation in electron-hole liquids, 12:910 (J;US) 
Detection 
Method and a device for the contact-less optical reception of 
ultrasonic soundwaves, 12:1133 (TG;AU) 
Transmission 
Ultrasonic wave transmission through healthy and diseased 
tissues, 12:2046 (R;XA) 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND 
Remote Sensing 
Detection and location of buried objects with FM-CW bistatic 
radar system, 12:2058 (RA;US) 
UNDERGROUND EXPLOSIONS 
Ground Motion 
Cowboy Trails. Analysis of gauge records for peak velocity 
and wavespeed. Final report, 1 May 1983-10 May 1985, 
12:1418 (R;US) 
Nuclear Explosions 
Operation Grenadier. Onsite radiological safety report for 
announced nuclear tests, October 1984-September 1985, 
12:1447 (R;US) 
Radiation Monitoring 
Operation Grenadier. Onsite radiological safety report for 
announced nuclear tests, October 1984-September 1985, 
12:1447 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
Continuous Miners 
Auto-track bridge conveyer train for continuous-face haulage. 
Open File Report, 12:53 (R;US) 
Cost 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
Diesel Engines 
Use of diesel equipment in underground coal mines: Work 
Group reports from workshop held at Morgantown, West 
Virginia on September 19-23, 1977, 12:63 (R;US) 





Feasibility Studies 
Reserves and potential supply of low-sulfur Appalachian coal. 
Final report, 12:48 (R;US) 
Lighting Systems 
ae nso investigations ce ergata i <4 
from underground coal mine illumination systems. Open File 


Report, May 1980-July 1983, 12:64 (R;US) 


Use of diesel equipment in underground coal mines: Work 
Group reports from workshop held at Morgantown, West 


Virginia on September 19-23, 1977, 12:63 (R;US) 








UNDERGROUND STORAGE 
Ground Water 


UNDERGROUND STORAGE 
Ground Water 
Chemical conditions in the repository for low- and 
intermediate-level reactor waste, 12:227 (R;FI) 
Leaks 
Superfund Record of Decision (EPA Region 5): Novaco 
Industries Site, Temperance, Michigan, June 1986. Final 
report, 12:602 (R;US) 
Rock Mechanics 
Loviisa power station, final disposal of reactor waste 
geophysical methods in structural study of the bedrock of 
Haestholmen, 12:229 (R;FI) 
Tanks 
Development of a tank test method for a national survey of 
underground storage tanks (revised draft). Final report, June 
1985-January 1986, 12:88 (R;US) 
UNDERWATER EXPLOSIONS ; 
Operation Hardtack. Project 3.5. Loading and response of 
submarine hulls from underwater bursts, 12:1435 (R;US) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 
See also GRAND UNIFIED THEORY 
KALUZA-KLEIN THEORY 
SUPERGRAVITY 
WEINBERG-SALAM GAUGE MODEL 
Compactification 
Toward stable compactifications, 12:2682 (J;NL) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Cogeneration 
Small-scale combined heat and power, 12:660 (R;GB) 
Passive Solar Cooling Systems 
UK solar heating and cooling programme, 1986. IEA SHAC 
workshop on national programmes, 12:317 (R;GB) 
Passive Solar Heating Systems 
UK solar heating and cooling programme, 1986. IEA SHAC 
workshop on national programmes, 12:317 (R;GB) 
Remote Sensing 
Complementary role of industry in UK national remote sensing 
program, 12:1468 (RA;US) 
Renewable Energy Sources 
Renewable energy R and D in the UK. Economic cost 
effectiveness, 12:635 (R;GB) 
Solar Radiation 
Statistics of horizontal and inclined surface irradiation in the 
U.K. with consideration of associated temperatures, long 
wave irradiation and wind speeds, 12:288 (R;GB) 
Spent Fuel Storage 
Licensing of spent fuel storage facilities in the United 
Kingdom, 12:177 (RA;FI) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSAL BLACKBODY RADIATION 
See BLACKBODY RADIATION 
UNIVERSE 
Kaluza-Klein Theory 
Finite-temperature instability for compactification, 12:2122 
(J;US) 
Sigma Model 
On the role of the Kaehler-curvature Q term in the evolution 
of the early universe, 12:2332 (R;XA) 
UNIVERSITY MINAS GERAIS TRIGA REACTOR 
See TRIGA-BRAZIL REACTOR 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 
See LAWRENCE BERKELEY LABORATORY 
UNLEADED GASOLINE 
Combustion 
Patterns of vehicle misfueling in 1981 and 1982: Where, when, 
what vehicles, and how often, 12:714 (BA;US) 
UNLOADING (REACTOR) 
See REACTOR FUELING 
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UPSHOT PROJECT 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.2. Atomic weapon effects on B- 
50 type aircraft in flight, 12:1437 (R;US) 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 8.1A. Effects of thermal and blast 
forces from nuclear detonations on basic aircraft structures 
and components. Report to the Test Director, 12:1441 
(R;US) 

Operation Upshot-Knothole, Nevada Proving Grounds, 
March-June 1953. Project 5.3. Blast effects on B-36 type 
aircraft in flight. Report to the test director, 12:1442 (R;US) 

Operation Upshot-Knothole. Project 6.9. Evaluation of Naval 
airborne radiac equipment. Report for March-June 1953, 
12:1443 (R;US) 


_UPWELLING 


Remote Sensing 

Comparison between thermal and visible satellite imagery to 
assess coastal upwellings in the Mediterranean, 12:1766 
(RA;US) 

Radiometric comparison of two ocean color scanners: Nimbus- 
1/CZCS and OSTA-1/OCE, 12:1770 (RA;US) 

URAGAN STELLARATOR 

Torsatron project using additional longitudinal field - Uragan- 

2M facility, 12:2993 (RA;SU;In Russian) 
URANINITES 
Autoradiography 

Utilization of plastic detectors in autoradiographic studies of 
radioactive minerals from the Lagoa Real uranium Province, 
state of Bahia, Brazil, 12:1720 (R;BR;In Portuguese) 

URANIUM 
See also ENRICHED URANIUM 
Biological Availability 

Induced formation of chelating agents by Pseudomonas 
aeruginosa grown in presence of thorium and uranium, 
12:2031 (J;DE) 

Biological Effects 

Induced formation of chelating agents by Pseudomonas 
aeruginosa grown in presence of thorium and uranium, 
12:2031 (J;DE) 

Buildup 

Literature review of the concentration ratios of selected 

radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Delayed Neutron Analysis 

Simultaneous determination of uranium and thorium by 
delayed neutrons, using difference between fast and thermal 
neutron flux relations, 12:955 (RA;BR;In Portuguese) 

Economics 
Uranium in the nuclear fuel cycle, 12:187 (R;BR) 
Purex Process 

Simulation of several components by the Purex process, 12:153 

(RA;BR;In Portuguese) 
Radiometric Analysis 

Development and application of quantitative methods for the 
determination of in-situ radiometric uranium grade on the 
Witwatersrand gold and uranium mines, 12:962 (R;ZA) 

Solvent Extraction 

Diluent effect on solvent extraction of uranium (VJ). Final 
report for the period 1 June 1982-30 September 1985, 12:937 
(R;XA) 

Mathematical model for extracting uranium, plutonium, 
neptunium and acid nitric by tributyl phosphate, 12:953 
(RA;BR;In Portuguese) 

Toxicity 

Guidelines for surface water quality, Vol. 1. Inorganic chemical 

substances: uranium, 12:1990 (R;CA) 
X-Ray Fluorescence Analysis 

Determination of U(VI) microquantities in presence of 
complexant agents by X-ray fluorescence. 2. Thin film 
technique, 12:954 (RA;BR;In Portuguese) 

URANIUM 235 
Laser Isotope Separation 

Atomic vapor laser isotope separation using resonance 

ionization, 12:151 (R;US) 
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Neutron Spectra 
Delayed neutron spectra from short pulse fission of uranium- 
235, 12:2474 (R;US) 
URANIUM 235 TARGET 
Fast Fission 
Heavy nuclide fast fission cross sections, 12:1336 (RA;XA) 
Neutron Reactions 
Analysis of dependence of fission cross section and angular 
anisotropy of the *°U fission fragment escape induced by 
neutrons of intermediate energies (epsilon < or 
approximately 200 keV) on target nucleus orientation, 
12:2463 (R;SU;In Russian) 
Multiplicity spectrometry, 12:1337 (RA;XA) 
Thermal Fission 


Mass-spectrometric study of the neutron fission of heavy 
nuclei, 12:2468 (RA;XA) 
URANIUM 236 TARGET 
Neutron Reactions 
Pulsed-beam electrostatic accelerators at the I.V. Kurchatov 
Institute of Atomic Energy. Investigations of fission isomers 
performed at these devices, 12:1228 (RA;XA) 
URANIUM 238 
Nuclear Alignment 
On the calculation of the octupole excitations of rotating 
nuclei, 12:2472 (RA;SU;In Russian) 
URANIUM 238 REACTIONS 
Quasi-Fission 
Description of relative motion of nuclei in deep inelastic heavy 
ion collisions, 12:2473 (RA;SU;In Russian) 
URANIUM 238 TARGET 
Neutron Reactions 
ee spectrometry, 12:1337 (RA;XA) 
Uranium 238 Reactions 
Description of relative motion of nuclei in deep inelastic heavy 
ion collisions, 12:2473 (RA;SU;In Russian) 
URANIUM ALLOYS 
Critical Field 
Unusual angular and temperature dependence of the upper 
critical field in UPts, 12:811 811 GUS) 
Electronic Structure 
Theoretical x-ray-photoemission-spectroscopy intensities of the 
actinide compounds Ulrs,UPts, and UAus, 12:792 (J;US) 
Knight Shift 
Muon Knight shift in the heavy-fermion superconductors 
U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 0.033, 
12:810 (J;US) 


Susceptibility 
Magnetic anisotropy in the U/sub x/Th/sub 1-x/Zn/sub 8.5/ 
system, 12:766 (R;US) 
Strain-dependent magnetic anomalies in doped UPts, 12:803 


(J;US) 
Spectroscopy 
Theoretical x-ray-photoemission-spectroscopy intensities of the 
actinide compounds UlIrs,UPts, and UAus, 12:792 (J;US) 
Specific Heat 


One-component Fermi-liquid theory and the properties of 
UPts, 12:800 (J;US) 


tt magnetic anomalies in doped UPts, 12:803 
G;US) 


Muon Knight shift in the heavy-fermion superconductors 
U/sub 1-//sub x/Th/sub x/Be/sub 13/, x = 0 and 0.033, 
12:810 (J;US) 
Transition Temperature 
One-component Fermi-liquid theory and the properties of 
UPts, 12:800 (J;US) 
URANIUM COMPOUNDS 
See also URANIUM OXIDES 
Form Factors 
Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
G;US) 


Induced-moment magnetic form factor of the heavy-fermion 
superconductors UPts, UBe/sub 13/, and CeCusSie, 12:809 
G;US) 





Neutron Diffraction 
Induced-moment magnetic form factor of the heavy-fermion 
juctors UPts, UBe/sub 13/, and CeCusSiz, 12:809 
G;US) 


URANIUM CONCENTRATES 
Leaching 
Uranium recovery process from the Lagoa Real (BA) ore, 
12:149 (RA;BR;In Portuguese) 


Uranium recovery process from the Lagoa Real (BA) ore, 
12:149 (RA;BR;In Portuguese) 
Solvent Extraction 
Uranium recovery process from the Lagoa Real (BA) ore, 
12:149 (RA;BR;In Portuguese) 
URANIUM DEPOSITS 
Aerial 
Karoo airborne geophysical survey: Report on aerial 
radiometric anomalies of block 16, 12:144 (R;ZA) 
Karoo airborne geophysical survey: Report on aerial 
radiometric anomalies of block 2, 12:145 (R;ZA) 


Mortimer Hills pegmatite uranium prospect: a Rossing-type 
audi iika badiamene barons 12:146 (R;AU) 
Geology 
Carboniferous geology and uranium potential of the northeast 
flank of the Parana Basin and southwest flank of the 
Parnaiba Basin, Brazil, 12:135 (R;BR;In Portuguese) 
Mineralogy 
Contributions to the mineralogy, petrography and metallogeny 
of the Itataia phosphorus-uranium deposit, state of Ceara, 
Brazil, 12:134 (R;BR;In Portuguese) 
Petrogenesis 
Contributions to the mineralogy, petrography and metallogeny 
of the Itataia phosphorus-uranium deposit, state of Ceara, 
Brazil, 12:134 (R;BR;In Portuguese) 
Proposition of a new genetic model for the Itataia uranium 
deposit, state of Ceara, Brazil, 12:133 (R;BR;In Portuguese) 
Uraniferous albitites from the Lagoa Real Uranium Province, 
state of Bahia, Brazil, 12:129 (R;BR;In Portuguese) 
Regional Analysis 
Carboniferous geology and uranium potential of the northeast 
flank of the Parana Basin and southwest flank of the 
Parnaiba Basin, Brazil, 12:135 (R;BR;In Portuguese) 
URANIUM DIOXIDE 
Gravimetric Analysis 
Methodology for analysing powder and UO; pellets samples of 
nuclear purity, using gravimetry and potentiometric titration 
of Davies and Gray/NBL, 12:946 (RA;BR;In Portuguese) 
Interactions 
Interaction of hot solid core debris with concrete, 12:557 
(R;US) 
Quality Control 
Methodology for analysing powder and UO; pellets samples of 
nuclear purity, using gravimetry and tiometric titration 
of Davies and Gray/NBL, 12:946 (RA;BR;In Portuguese) 
Titration 
Methodology for analysing amen and UO; pellets samples of 
nuclear purity, using gravimetry and potentiometric titration 
of Davies and Gray/NBL, 12:946 (RA;BR;In Portuguese) 
URANIUM ISOTOPES 
See also URANIUM 235 
URANIUM 238 
Alpha Decay 
Radioelement migration in natural and mined phosphate 
terrains. Final report, 12:1752 (R;US) 
Alpha Spectroscopy 
Development of a sequential analysis method for determining 
U-238, U-234, Th-228, Th-230, Ra-226 and Ra-228 in 
environmental samples, 12:1868 (RA;BR;In Portuguese) 
Fast Fission 
Absolute measurements of fission cross sections averaged over 
the fission neutron spectrum, 12:2469 (RA;XA) 
URANIUM MINERALS 


See also URANINITES 











URANIUM MINERALS 
X-Ray Fluorescence Analysis 


X-Ray Fluorescence 
Trace analysis in the atmosphere, water bodies and uranium 
ores by means of X-ray fluorescence, 12:956 (R;MX;In 
Spanish) 
URANIUM MINES 
See also MARY KATHLEEN MINES 
Waste Water 
National approach to the regulation of water discharge from 
uranium mines, 12:248 (R;AU) 
Water Pollution 
Proposals for water disposal at the Ben Lomond uranium 
project, 12:247 (R;AU) 
URANIUM ORES 
See also URANIUM CONCENTRATES 


Evaluation of integrated data sets - four examples, 12:147 
(;GB) 


Fluid inclusion study of the Cachoeira uranium deposit, 
Caetite, state of Bahia, Brazil, 12:131 (R;BR;In Portuguese) 


Fluid inclusion study of the Cachoeira uranium deposit, 
Caetite, state of Bahia, Brazil, 12:131 (R;BR;In Portuguese) 
Leaching 
Itataia project - Development of the process, 12:148 
(RA;BR;In Portuguese) 
Mineralization 


Calc-sodic zoning in rocks from Lagoa Real uranium province, 
state of Bahia, Brazil, 12:132 (R;BR;In Portuguese) 
Phosphorus-uranium mineralization of the Mandacaru Farm, 
Iraucuba, state of Ceara, Brazil, 12:136 (R;BR;In Portuguese) 
Phosphorus-uranium occurrences of Serrotes Baixos, state of 
Ceara, Brazil, 12:137 (R;BR;In Portuguese) 
Proposition of a new genetic model for the Itataia uranium 
deposit, state of Ceara, Brazil, 12:133 (R;BR;In Portuguese) 
Uranium occurrences in the Gorotire Formation quartzites, 
state of Para, Brazil, 12:128 (R;BR;In Portuguese) 
Mining 
Uranium deposits of Lagoa Real uranium province, state of 
Bahia, Brazil, 12:130 (R;BR;In Portuguese) 
Ore Processing 


Itataia project - Development of the process, 12:148 
(RA;BR;In Portuguese) 


Uranium occurrences in the Gorotire Formation quartzites, 
state of Para, Brazil, 12:128 (R;BR;In Portuguese) 
Solvent Extraction 
Itataia project - Development of the process, 12:148 
(RA;BR;In Portuguese) 
Trade 
Uranium in Canada: 1984 assessment of supply and 
requirements, 12:140 (R;CA) 
URANIUM OXIDES 


See also URANIUM DIOXIDE 
URANIUM TRIOXIDE 


Metallography 
Metallography of thoria-based fuel materials, 12:442 (BA;US) 
Quantitative Chemical Analysis 
Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic absorption spectrophotometry with 
electrothermal atomization, 12:950 (RA;BR;In Portuguese) 


Determination of metallic impurities in uranium compounds of 
nuclear purity by atomic absorption spectrophotometry with 
electrothermal atomization, 12:950 (RA;BR;In Portuguese) 

URANIUM RESERVES 
Uranium resources, demand and production, 12:186 (R;BR) 
URANIUM TRIOXIDE 
Production 
Chemical processing programs monthly status report, May 
1986, 12:157 (R;US) 
URANIUM X 1 
See THORIUM 234 
URBAN AREAS 
Air Pollution 

Simulation of pollutant dispersion and photochemical smog 

formation in urban areas, 12:1497 (R;DE;In German) 
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Ambient Temperature 
Urban warming, 12:1488 (J;US) 
Remote Sensing 
Digital processing techniques for image mapping 


ing with Landsat 
TM and SPOT simulator data, 12:1654 (RA;US) 
Interpretation of images of urban areas when it is impossible to 
go into the field, 12:1693 (RA;US) 
Recent contributions of sateilite remote sensing to the 
implementation of region environmental policy in the Ile de 


France (Paris region) through the quantitative mapping of 
urban vegetation, 12:1684 (RA;US) 
Remote ing of urban characteristics using a SPOT 
simulation, 12:1698 (RA;US) 
Use of image registration technique in Brasilia’s urban growth 
monitoring, 12:1682 (RA;US) 
Use of satellite images in the study of urban environment and 
as a guideline in city planning, 12:1493 (RA;US) 
URINALYSIS 
See URINE 
URINE 


Bioassay 
Health and environmental chemistry: analytical techniques, 
data management, and quality assurance. Volume I, 12:1039 
(R;US) 
Radioassay 
Health and environmental chemistry: analytical techniques, 
data management, and quality assurance. Volume I, 12:1039 
(R;US) 
UROGENITAL SYSTEM DISEASES 
Carcinomas 
Interim assessment of the Orleans experience of fast neutrons in 
patients with uterine cervix or rectal carcinomas, 12:1928 
(RA;ZA) 
US DOE 
See also BNL 
FEED MATERIALS PRODUCTION CENTER 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
WIPP 
Contractors 
Proceedings of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
Coordinated Research Programs 
Experience with hydraulic fracturing tests for stress 
measurements in the WIPP, 12:237 (BA;US) 
Meetings 
Proceedings of the third annual heat engines contractors 
meeting, 12:716 (R;US) 
Remedial Action 
Comprehensive environmental assessment and response 
program confirmation and evaluation activities, 12:249 
(R;US) 
Vehicles 
REAPS: Reportable Excess Automated Property System. 
Motor vehicle excess personal property catalog, October 
1986, 12:3186 (R;US) 
US EPA 
Research Programs 
National Air Toxics Information Clearinghouse: ongoing 
research and regulatory development projects. Interim 
report, 12:1608 (R;US) 
Role of quality assurance in the US Environmental Protection 
Agency's Air and Energy Engineering Research Laboratory, 
12:1556 (R;US) 


Superfund Record of Decision (ROD) annual report FY ‘85, 
12:600 (R;US) 





US FEMA 
Crisis relocation and nuclear deterrence. Student essay, 12:1424 
(R;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 


Bibliographies 
Title List of Documents Made Publicly Available, August 1- 
31, 1986. Volume 8, No. 8, 12:446 (R;US) 
US OSHA 
Standards 
Hazard communication standard requirements: a primer for 
trainers, 12:2054 (R;US) 
USA 


See also APPALACHIA 
GREAT BASIN 
WEST COAST 


Civil Defense 
Crisis relocation and nuclear deterrence. Student essay, 12:1424 
(R;US) 
Electric Power 
Energy conversion and planning: an overview, 12:618 (RA;US) 


Policy 
Overview of United States civilian nuclear power, 12:625 
G;JP) 
Nuclear Deterrence 
Crisis relocation and nuclear deterrence. Student essay, 12:1424 
(R;US) 
Nuclear Industry 
Overview of United States civilian nuclear power, 12:625 
G;JP) 
Nuclear Power 
Nuclear Power Options Viability 
discipline topics, 12:397 (R;US) 
Overview of United States civilian nuclear power, 12:625 
(J;JP) 
Nuclear Power Plants 
Electronic isolators used in safety systems of US nuclear 
power plants, 12:507 (R;US) 
Energy conversion and planning: an overview, 12:618 (RA;US) 
Nuclear power plant functions: overview, maintenance, design 
practices, training, 12:450 (RA;US) 


Masers 
Soviet development of gyrotrons. Interim report, 12:3192 
(R;US) 
Natural Gas Hydrate Deposits 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 5. Gas hydrates in the Russian 
literature, 12:99 (R;US) 
Reactor Accidents 
First report of the task group on the accident at the Chernobyl 
nuclear power plant, 12:518 (R;AU) 
Spent Fuel Storage 
Spent fuel storage system design for Nuclear Power Plants in 
the USSR, 12:170 (RA;FI) 
Urban Areas 
Interpretation of images of urban areas when it is impossible to 
go into the field, 12:1693 (RA;US) 
UTERINE CERVIX CARCINOMA 
See UROGENITAL SYSTEM DISEASES 
UTILITIES 


See ELECTRIC UTILITIES 
GAS UTILITIES 


Study. Volume 3. Nuclear 


Design and fabrication of the vacuum vessel for the advanced 
toroidal facility, 12:3117 (BA;US) 


Construction 
Design and construction of the composite vacuum vessel for 
Multipinch, 12:3115 (BA;US) 
Contamination 
Cryopumping for fusion power applications, 12:3126 (BA;US) 
Design 
Design and construction of the composite vacuum vessel for 
Multipinch, 12:3115 (BA;US) 
Design and analysis of the DIII-D vacuum vessel, 12:3124 
(BA;US) 
Explosive Forming 
Utilizing explosive forming to manufacture a resistive vacuum 
torus for the S-1 Spheromak flux core, 12:3127 (BA;US) 
Fabrication 
Design and fabrication of the vacuum vessel for the advanced 
toroidal facility, 12:3117 (BA;US) 


Titanium sublimation pumping systems and performances on 
the Tandem Mirror Experiment-Upgrade (TMX-U), 12:3123 
(BA;US) 

Heating Systems 

Design of vacuum vessel heating system for DIII-D, 12:3128 

(BA;US) 
Jackets 

Design of thermal insulation blankets and heater jackets for the 

DIII-D vacuum vessel and ports, 12:3122 (BA;US) 
Limiters 


TFTR bumper limiter and final plate engineering, 


protective 
fabrication and assembly, 12:3129 (BA;US) 
Magnet Coils 
Coil design for an upgrade of PBX, 12:3066 (BA;US) 
Pumping 


Cryopumping for fusion power applications, 12:3126 (BA;US) 
Shielding 
DIII-D vacuum vessel protection system, 12:3137 (BA;US) 
Superconducting Cables 
IFSMTF experiences and conclusions regarding the use of 
Kapton insulated, high-voltage cable in a vacuum/cryogenic 
environment, 12:3065 (BA;US) 
Thermal Insulation 
Design of thermal insulation blankets and heater jackets for the 
DIII-D vacuum vessel and ports, 12:3122 (BA;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Inspection 
Primary cooling check valve steam generator and loose parts 
events of November 1985, 12:570 (R;US) 
Testing 
Primary cooling check valve steam generator and loose parts 
events of November 1985, 12:570 (R;US) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VAN DE GRAAFF ACCELERATORS 
Control Systems 
Accelerator computer controls: Past, present, and future, 
12:1283 (;NL) 
Reviews 
Accelerator computer controls: Past, present, and future, 
12:1283 (;NL) 
VANADIUM 
Activation Analysis 
Determination of vanadium, manganese and tungsten in steels 
with an **1Am-Be isotopic neutron source, 12:940 (R;BR;In 
Portuguese) 


Electropolishing 
An electrolytic lapping technique for vanadium, 12:827 
(BA;US) 


An electrolytic lapping technique for vanadium, 12:827 
(BA;US) 
Ionization 
Quantitative electron energy loss spectroscopy of vanadium 
carbide, 12:859 (J;NL) 








VANADIUM 
Sample Preparation 


Preparation 
An electrolytic lapping technique for vanadium, 12:827 
(BA;US) 
VANADIUM 49 
Levels 
Nuclear data sheets for A = 49, 12:2425 (J;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Magnetic Moments 
Slater-Pauling curve: first principles calculations of the 
moments of Fe/sub 1-c/Ni/sub c/ and V/sub 1-c/Fe/sub c/, 
12:733 (R;US) 
Physical Radiation Effects 
Material options for a commercial fusion reactor first wall, 
12:3054 (BA;US) 
VANADIUM BASE ALLOYS 
Tensile and fracture properties of EBR-Il-irradiated V-15Cr- 
5Ti containing helium, 12:729 (R;US) 


Tensile and fracture properties of EBR-Il-irradiated V-15Cr- 
STi containing helium, 12:729 (R;US) 
VANADIUM CARBIDES 
Energy-Loss Spectroscopy 
Quantitative electron energy loss spectroscopy of vanadiam 
carbide, 12:859 (J;NL) 
VANADIUM COMPLEXES 


Spectrophotometric determination of vanadium with 
diphenylcarbazide and cetylmethylammonium bromide, 
12:965 (TJ;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM OXIDES 
Hot Gas Cleanup 


Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 


Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 
Sorptive Properties 
Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 


Novel sorbents for high temperature regenerative HaS 
removal, 12:7 (R;US) 
VAPORS 
Indoor Air Pollution 
Health-hazard evaluation report HETA 83-186-1628, Raytheon 
Missile Systems Division, Bristol, Tennessee, 12:1579 (R;US) 
Industrial-hygiene characterization of fluidized-bed-combustion 
processes. Final report, 12:1157 (R;US) 
VARIABLE STARS 
Star Evolution 
Evolution of variable stars, 12:2111 (R;US) 
VARIATIONAL METHODS 
Center-of-Mass System 
Variational treatment of the centre-of-mass motion, 12:2486 
(R;BE) 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VECTOR MESONS 
Composite Models 
Framework for composite vector bosons: The stable-particle 
case, 12:2284 (J;US) 
Particle Structure 
Framework for composite vector bosons: The stable-particle 
case, 12:2284 (J;US) 
VECTOR PROCESSING 


Languages 
SISAL: streams and iteration in a single assignment language. 
Language reference manual, Version 1.2. Revision 1, 12:3238 
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BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 


REAPS: Reportable Excess Automated Property System. 
Motor vehicle excess personal property catalog, October 
1986, 12:3186 (R;US) 
Gas Fuels 
Compressed biogas at the Christchurch Drainage Board. Final 
report, 12:275 (R;US) 
Heat Storage 
Phase change thermal energy storage methods for combat 
vehicles. Final report on Phase 1, 12:578 (R;US) 
VENEZUELA 
Terrestrial Ecosystems 
Applications of SLHR Good Year and SIR-A radar and 
Landsat satellite imagery in a geomorphology and soil 
survey of the Venezuelan Amazon region, 12:1695 (RA;US) 
VENUS REACTOR 
Power Distribution 
Calculation of the power distribution in the VENUS PWR 
mock-up benchmark using two-group diffusion theory, 
12:412 (R;US) 
VEPP-4 
Power Supplies 
High-frequency system of the VEhPP-4 storage ring for 5.3 
GeV energy and 2 x 10mA current, 12:1317 (RA;SU;In 


800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Current-Drive Heating 
800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 
Lower Hybrid Heating 
800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 
Microwave Heating 
Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 
Plasma Confinement 
800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Plasma Diagnostics 
Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 
Plasma Instability 
800MHz lower-hybrid current drive experiments on the 
Versator II tokamak, 12:2841 (BA;US) 
Plasma Waves 
Lower-hybrid wave detection on Versator II using microwave 
scattering, 12:2934 (BA;US) 
VERTICAL AXIS TURBINES 
Aerodynamics 
Aeroelastic effects in the structural dynamic analysis of vertical 
axis wind turbines, 12:356 (BA;US) 
Measurement and analysis of the wake of a DAF 500-kW 
vertical-axis wind turbine, 12:350 (BA;US) 
Airfoils 
Airfoil treatments for vertical axis wind turbines, 12:349 
(BA;US) 
Design 
Airfoil treatments for vertical axis wind turbines, 12:349 
(BA;US) 


Structural of the Sandia 34-meter vertical 


design considerations 
axis wind turbine, 12:351 (BA;US) 
Dynamic Loads 
Aeroelastic effects in the structural dynamic analysis of vertical 
axis wind turbines, 12:356 (BA;US) 
Field Tests 
Aeroelastic effects in the structural dynamic analysis of vertical 
axis wind turbines, 12:356 (BA;US) 
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Measurement and analysis of the wake of a DAF 500-kW 
vertical-axis wind turbine, 12:350 (BA;US) 
Structural design considerations of the Sandia 34-meter vertical 
axis wind turbine, 12:351 (BA;US) 
Flow Models 
Measurement and analysis of the wake of a DAF 500-kW 
vertical-axis wind turbine, 12:350 (BA;US) 
Performance Testing 
Airfoil treatments for vertical axis wind turbines, 12:349 
(BA;US) 
Rotors 
Development and demonstration of a VAWTPOWER 250 
wind turbine. Final report, March 1985-January 1986, 12:346 
(R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 


See RADIOWAVE RADIATION 
VHTR REACTOR 
Burnup 
DELIGHT-6(revised): one dimensional lattice burnup code for 
high temperature gas cooled reactors, 12:3233 (R;JP;In 
Japanese) 
Heat Exchangers 
Status and future studies of the IHX design of the experimental 
VHTR, 12:418 (R;JP;In Japanese) 
Mechanical Vibrations 
Indicial response test for the support post structure of VHTR, 
12:417 (R;JP;In Japanese) 
Reactor Cores 
Critical experiments on enriched uranium graphite moderated 
cores, 12:462 (R;JP;In Japanese) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINYLIDENE RADICALS 
Excited States 
Collisional quenching of excited vinylidene (*Bz) radicals, 
12:997 (J;US) 
VIRAL DISEASES 


Nuclear techniques in plant pathology. 2. Use of 
autoradiography in phytopathology, 12:1949 (RA;BR;In 
Portuguese) 

VIRUSES 
See also BACTERIOPHAGES 
Sensitivity 

Factors influencing chlorine disinfection of wastewater effluent 
contaminated by rotaviruses, enteroviruses, and 
bacteriophages, 12:1847 (BA;US) 

Mode of action of chlorine dioxide on selected viruses, 12:2043 
(BA;US) 

Ozonation as a stage in upgrading secondary wastewater 
effluents for reuse, 12:1848 (BA;US) 

VISION 
Biological Models 

Enzyme regulation and GTP binding protein: an algorithm of 
control that includes physical displacement of an inhibitory 
protein, 12:1954 (BA;US) 


Enzyme regulation and GTP binding protein: an algorithm of 
control that includes physical displacement of an inhibitory 
protein, 12:1954 (BA;US) 

VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITAMIN C 
See ASCORBIC ACID 
VITRIFICATION 
Research Programs 

LFCM vitrification technology. Quarterly progress report, 

October-December 1985, 12:212 (R;US) 


WARFARE 
Military Strategy 


LFCM vitrification technology. Quarterly progress report, 
January-March 1986, 12:213 (R;US) 
VITRINITE 
See MACERALS 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 
See BOLTZMANN-VLASOV EQUATION 
VOLCANOES 
Aerial Monitoring 
Remote sensing and disaster monitoring: a review of 
applications in Indonesia, 12:1464 (RA;US) 
Remote Sensing 
Remote sensing study of a sector collapse volcano (Socompa, 
Chile), 12:2073 (RA;US) 
Significance of remote sensing in explanation of the origin of 
the Bor copper deposit - Yugoslavia, 12:2072 (RA;US) 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VORTICES 
Turbulence 
Numerical study of superfluid turbulence in the self-induction 
approximation, 12:2706 (R;US) 
VULCAIN EXPERIMENT NUCLEAR STUDY 
See VENUS REACTOR 


Ww 


W. B. MC GUIRE-1 REACTOR 
See MC GUIRE-1 REACTOR 
W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
W CODES 
Waste package performance assessment code with automated 
sensitivity-calculation capability, 12:210 (R;US) 
W MINUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Particle Production 
WwW production from pp collisions, 12:2291 (J;US) 
W PLUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Particle Production 
WwW production from pp collisions, 12:2291 (J;US) 
WAKEFIELD ACCELERATORS 
Cost Estimation 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Design 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Efficiency 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
Electric Fields 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
RF Systems 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 12:1198 (J;US) 
WARFARE 
Military Strategy 
Maneuver Warfare revisited: a plea for balance, 12:3196 
(R;US) 








WASHINGTON 
Alr Pollution Monitoring 













WASHINGTON 
Air Pollution Monitoring 
Integrated global background monitoring network. Preliminary 
results from Torres del Paine and Olympic National Parks, 
12:1495 (R;US) 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 


RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


Combustion 
Hazardous-waste destruction, 12:598 (R;US) 


























































































Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 
Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix D. 
Development of vulnerability criteria based on risk 
assessments and theoretical modeling. Interim report (Final), 
12:2068 (R;US) 


Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix A. 
Technical methods for evaluating hydrogeologic parameters. 
Interim report (Final), 12:2065 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix B. 
Ground-water flow net/flow line construction and analysis. 
Interim report (Final), 12:2066 (R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix C. 
Technical methods for calculating time of travel in the 
unsaturated zone. Interim report (Final), 12:2067 (R;US) 

Incinerators 
Planning a port interface for an ocean incineration system. 

Final report, 12:607 (R;US) 

Planning a port interface for an ocean incineration system: 
computer-model user’s manual. Final report, 12:608 (R;US) 

Planning a port interface for an ocean incineration system (for 
microcomputers). Model, 12:606 (R;US) 

Land Pollution 

Geohydrologic summary for herbicide orange sites at Eglin 

AFB, Florida and the the Naval Construction Battalion 
Center, Gulfport, Mississippi. Final report, April 1984-April 
1986, 12:1723 (R;US) 

Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 

Water Pollution 

Geohydrologic summary for herbicide orange sites at Eglin 
AFB, Florida and the the Naval Construction Battalion 

Center, Gulfport, Mississippi. Final report, April 1984-April 

1986, 12:1723 (R;US) 

Installation restoration program. Phase 2 - 
confirmation/quantification Stage 1 for Maxwell Air Force 
Base, Alabama. Final report, October 1984-June 1986, 
12:1779 (R;US) 

Superfund Record of Decision (EPA Region 3): Leetown 
Pesticide Site, Jefferson County, West Virginia, March 1986. 
Final report, 12:601 (R;US) 


Queen City Farms Site, King County, Washington 
Remedial Measure), October 1985. Final report, 12:604 
(R;US) 


Superfund Enforcement Decision Document (EPA Region 10): 
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WASTE FORMS 
Leaching 


Leaching studies of low-level radioactive waste forms, 12:254 
(BA;CA) 
Special Waste Form Lysimeters-Arid Program. Summary, 
12:883 (R;US) 
Performance 
Special Waste Form Lysimeters-Arid Program. Summary, 
12:883 (R;US) 
Performance Testing 
Assessment of hybrid electric propulsion systems for motor 
vehicles. Final report, 12:875 (R;US) 
EPICOR-II resin waste form testing, 12:881 (R;US) 
WASTE HEAT UTILIZATION 
Heating with waste heat, 12:692 (R;US) 
Use of plasma in ethylene production, 12:694 (RA;FI;In 


Finnish) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE TRANSPORTATION 
Data Compilation 
Resource Conservation Recovery Act notification data file as 
of May 31, 1986. Data file, 12:595 (R;US) 


Geology 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act, 12:2063 
(R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act: statutory 
interpretive guidance. Guidance manual for hazardous waste 
land treatment, storage, and disposal facilities. Interim report 
(Final), 12:2064 (R;US) 


Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act, 12:2063 
(R;US) 

Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act: statutory 
interpretive guidance. Guidance manual for hazardous waste 
land treatment, storage, and disposal facilities. Interim report 
(Final), 12:2064 (R;US) 


WASTE OILS 
Waste oil biodegradation and changes in microbial populations 
in a semiarid soil, 12:1739 —" 
WASTE PRODUCT UTILIZATION 


See also WASTE HEAT UTILIZATION 
Industrial waste gas streams: control technologies and R and D 
programs. Final report, 12:689 (R;US) 
WASTE TRANSPORTATION 
Environmental Impacts 
Projected environmental impacts of transportation of 
radioactive material to the first United States repository site. 
An overview, 12:252 (R;US) 
Institutional Factors 
Transportation Institutional Plan, 12:161 (R;US) 


Office of Storage and T: Systems quality assurance 
directive, 12:162 (R;US) 
WASTE WATER 
Anaerobic Digestion 
ee ee eee 
wet carbonization process. Final report for Phases I and II, 


August 12, 1983-December 31, 1985, 12:54 (R;US) 
Chemical Analysis 
Quantitation of carbon in oil shale process wastewaters: 
coulometry coupled with ultraviolet-peroxydisulfate and 
high-temperature oxidation, 12:124 (J;US) 
Chemical 


Formation of 5,5-dimethylhydantoin under conditions 

representative of condensate waters from coal gasification, 

12:22 (R;US) 

Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 
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Summary report on physical and chemical treatment of UCG 

condensate and affected groundwaters, 12:36 (R;US) 
Chlorination 

Chlorination of power plant cooling waters, 12:1813 (BA;US) 

Chlorination of the peptide nitrogen, 12:1857 (BA;US) 

Factors influencing chlorine disinfection of wastewater effluent 
contaminated by rotaviruses, enteroviruses, and 
bacteriophages, 12:1847 (BA;US) 

Human pathogens, disinfection, and — 12:1811 (BA;US) 

Sensitivity of vegetative protozoa to free and combined 
chlorine, 12:1846 (BA;US) 


Low solubility iron nitrosyl compounds for radioactive cesium 
decontamination, 12:961 (R;US) 
Oxidation 
Experimental program for the development of an advanced 
wet carbonization process. Final report for Phases I and II, 
August 12, 1983-December 31, 1985, 12:54 (R;US) 


Ozone disinfection and color removal in waste water. Final 
report, 12:1802 (R;US) 
Ozonization 


Ozonation as a stage in upgrading 
effluents for reuse, 12:1848 (BA;US) 
Recycling 
Ozonation as a stage in upgrading 
effluents for reuse, 12:1848 (BA;US) 


wastewater 
wastewater 


National approach to the regulation of water discharge from 

uranium mines, 12:248 (R;AU) 
Resource Assessment 

Preliminary study on energy management and waste 
management system based on biogas utilization, 12:274 
(R;FI,In Finnish) 

Water Pollution Control 

Biosorption/heavy metal ions from industrial/mining waste 

waters. Technical completion report, 12:1783 (R;US) 
Water Treatment 

Low-rank coal research. Quarterly technical progress report, 
January-March 1986, 12:2 (R;US) 

Potential environmental and health concerns in the disposal of 
wastewater-treatment solid wastes from synthetic fuels 
facilities, 12:42 (R;US) 

Summary report on physical and chemical treatment of UCG 
condensate and affected groundwaters, 12:36 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
HOT WATER 
SEAWATER 
WASTE WATER 
Adsorbents 

Vibrational analysis of water adsorbed on Pd(100): sensitivity 
of the isotope shifts of bending modes to the bonding site. 
Technical report, 12:969 (R;US) 

Charged-Particle Transport 

Calculation of heavy-ion tracks in liquid water, 12:2553 (J;US) 
Chemical Reaction Kinetics 

Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Chemical Reaction Yield 

Air corona discharge chemical kinetics, 12:1013 (BA;US) 


Decomposition 
Air corona discharge chemical kinetics, 12:1013 (BA;US) 
Demetallization 


Process for removing mercury from aqueous solutions, 12:980 
(P;US) 
Deuteration 


Vibrational analysis of water adsorbed on Pd(100): sensitivity 
of the isotope shifts of bending modes to the bonding site. 
Technical report, 12:969 (R;US) 

Air corona discharge chemical kinetics, 12:1013 (BA;US) 

Transfer 


Picosecond kinetics of the excited-state, proton-transfer 
reaction of 1-naphthol in water, 12:995 (J;US) 


Neighborhood of the three-phase regime in microemulsions, 
12:978 (J;US) 


Patterns of phase behavior in ternary ethoxylated alcohol-n- 
alkane-water mixtures, 12:998 (J;US) 
Modifications 
Phase equilibria in coal conversion processes. Final report, 
12:21 (R;US) 
Studies 


Phase equilibria in coal conversion processes. Final report, 

12:21 (R;US) 
Production 

“200” Sand Steamflood Demonstration Project. Eighth annual 
report, June 1983-June 1984, 12:73 (RUS) 

"200" Sand Steamflood Demonstration Project. Ninth annual 
report, June 1984-June 1985, 12:74 (R;US) 

Petroleum reservoir engineering support for the Office of 
Naval Petroleum and Oil Shale Reserves. 26R reservoir, 
recomended MER. Final technical report, 12:78 (R;US) 

Radioactivity 

Development of a sequential analysis method for determining 
U-238, U-234, Th-228, Th-230, Ra-226 and Ra-228 in 
environmental samples, 12:1868 (RA;BR;In Portuguese) 

Remote Sensing 

Interpretation of SAR imagery and the scattering of 

microwaves from natural terrain, 12:1764 (RA;US) 
Solubility 

Phase equilibria in coal conversion processes. Final report, 

12:21 (R;US) 
Solvent Properties 
Excited-state proton transfer studies: influence of the solvent 
on the reaction dynamics, 12:992 (R;US) 
WATER CONTENT 
See MOISTURE 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
LWBR TYPE REACTORS 


PWR TYPE REACTORS 
VENUS REACTOR 


Water Supply 
Analysis of alternative sources of cooling water. Final report, 
12:386 (R;US) 
WATER CURRENTS 
See also GULF STREAM 
Mapping 
Surface currents in the Long Point region as determined from 
Landsat imagery, 12:1769 (RA;US) 
Time-Series Analysis 
Dispersion and current measurements. An investigation 
on time series analysis and turbulence models, 12:1872 
(R;DK) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Biological Indicators 
Black bullhead: an indicator of the presence of chemical 
carcinogens, 12:1833 (BA;US) 
Environmental Impacts 
Hierarchical approaches to the study of ecological process and 
pattern, 12:1778 (R;US) 
Eavironmental Transport 
Criteria for identifying areas of vulnerable hydrogeology under 
the Resource Conservation and Recovery Act. Appendix D. 
Development of vulnerability criteria based on risk 
assessments and theoretical modeling. Interim report (Final), 
12:2068 (R;US) 
M 
Effects of highway runoff on receiving waters. Volume 2. 
Research report. Final report, October 1979-August 1985, 
12:1798 (R;US) 








WATER POLLUTION 
Monitoring 


Effects of highway runoff on receiving waters. Volume 3. 
Resource document for environmental assessments. Final 
report, October 1979-March 1985, 12:1799 (R;US) 

Effects of highway runoff on receiving waters. Volume 4. 
Procedural guidelines for environmental assessments. Final 
report, 12:1800 (R;US) 

Effects of highway runoff on receiving waters. Volume 5. 
Guidelines for conducting field studies. Final report, 1979- 
1984, 12:1801 (R;US) 

Release Limits 

Proposals for water disposal at the Ben Lomond uranium 

project, 12:247 (R;AU) 
X-Ray Fluorescence Analysis 

Trace analysis in the atmosphere, water bodies and uranium 
ores by means of X-ray fluorescence, 12:956 (R;MX;In 
Spanish) 

WATER POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 
pollutants at the source. 

Development of a tank test method for a national survey of 
underground storage tanks (revised draft). Final report, June 
1985-January 1986, 12:88 (R;US) 

WATER QUALITY 
Monitoring 

Use of remote sensing for the US Army Corps of Engineers 
dredging program, 12:1781 (RA;US) 

Water quality monitoring of Lake Balaton using LANDSAT 
MSS data, 12:1780 (RA;US) 

Pattern Recognition 

Identifying regional water quality patterns and their 
relationships with terrestrial ecosystems and fish 
distributions, 12:1782 (R;US) 

Remote Sensing 

Water quality monitoring of Lake Balaton using LANDSAT 

MSS data, 12:1780 (RA;US) 
WATER REMOVAL 


Development and testing of a novel mechanical device for 
dewatering peat. Topical report, September 22, 1983-March 
23, 1984, 12:55 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
January 1-March 31, 1985, 12:57 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, 
October 1-December 31, 1984, 12:56 (R;US) 

Development and testing of a novel mechanical device for 
dewatering peat. Quarterly technical progress report, July 1- 
September 30, 1985, 12:58 (R;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 

Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 

Chlorination 

Mutagenicity produced by aqueous chlorination of tyrosine, 

12:1824 (BA;US) 
Emergency Plans 

Provisioning of water in emergencies: a research assessment, 

12:3287 (R;US) 
F 

Application of multisensor observations to Great Lakes 

hydrologic forecast models, 12:1771 (RA;US) 
WATER TREATMENT 
Solid Wastes 

Potential environmental and health concerns in the disposal of 
wastewater-treatment solid wastes from synthetic fuels 
facilities, 12:42 (R;US) 

WATER WAVES 
Remote Sensing 
Geosat and N-ROSS, 12:1457 (RA;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
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WATERFLOODING 
Additives 


Characterization of Texas II with the dimer of Texas II. 

Project OE3A, Milestone 1, Task 1, 12:82 (R;US) 
Bench-Scale Experiments 

Effect of capillary bridges on the dispersion coefficient. 

Project OE3, Task 10, 12:80 (R;US) 
Field Tests 

[Northwest Stevens A4, A5, and A6 reservoirs. General 
reservoir study - evaluation and MER determination], 12:76 
(R;US) 

Northwest Stevens A4, A5, and A6 reservoirs, Elk Hills Field, 
Kern County, California. General reservoir study: evaluation 
and MER determination. Final technical report, 12:75 
(R;US) 

Mathematical Models 
Analytical approach to the hot water drive, 12:84 (J;DD) 
WATERSHEDS 
See also MISSISSIPPI RIVER BASIN 
Acid Neutralizing Capacity 

Input-output budget of selected nutrients on an experimental 
watershed near Parsons, West Virginia. Forest Service 
research paper, 12:1548 (R;US) 

Nature of precipitation, soil, and surface-water chemistry in a 
subalpine ecosystem, 12:1735 (BA;US) 

WAVE EQUATIONS 
See also DIRAC EQUATION 
SCHROEDINGER EQUATION 
Eikonal Approximation 

Relativistic wave equations in the eikonal approximation, 

12:2483 (R;XA) 
Inverse Scattering Problem 

Determination of the wave field from scattering data, 12:2695 

G;US) 
Relativistic Range 

Relativistic wave equations in the eikonal approximation, 

12:2483 (R;XA) 
WAVE PROPAGATION 
Annihilation Operators 

Coherent properties of optical fields in inhomogeneous media, 
12:2344 (RA;SU;In Russian) 

Correlated coherent states in the problems of wave 
propagation in inhomogeneous media with quadratic cross 
distribution of the refraction index, 12:2343 (RA;SU;In 
Russian) 

WAVEGUIDES 


A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 


Design of mode-selective directional couplers for Electron 
Cyclotron Resonance Heating on the Mirror Fusion Test 
Facility, 12:3094 (BA;US) 


A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 
Design of ridged waveguides for fusion energy applications, 
12:3155 (BA;US) 
Electron Beam 
Periodic plasma waveguide, 12:1196 (J;US) 
Electron Beams 
Periodic plasma waveguide, 12:1196 (J;US) 
Electron Guns 
Periodic plasma waveguide, 12:1196 (J;US) 
Ion Beam Injection 
Periodic plasma waveguide, 12:1196 (J;US) 
Mathematical Models 
A predictive model for LHCD launcher design applications, 
12:3096 (BA;US) 
Modifications 
Changes and developments in Electron Cyclotron Resonant 
Heating on the Tandem Mirror Experiment Upgrade, 
12:3082 (BA;US) 
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Performance Testing 
A test facility for the evaluation of microwave transmission 
components, 12:3097 (BA;US) 
Thermal Stresses 
Thermal considerations of a Lower Hybrid Current Drive 
(LHCD) launcher for TFTR, 12:3095 (BA;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 
CP Invariance 
Survey of a new class of models of C-italicP-italic violation, 
12:2302 (J;US) 
Weinberg C-italicP-italic-violation model revisited, 12:2300 
G;US) 
Matrix 


Weak interaction matrix elements with staggered fermions, 

12:2260 (R;US) 
WEAELY IONIZED GASES 

Ionization factor under 10(-4). 

Fundamental processes in partially ionized plasmas. Annual 
scientific report, 1 February 1985-31 January 1986, 12:2226 
(R;US) 

WEATHER 

Aerial Monitoring 
Geosat and N-ROSS, 12:1457 (RA;US) 
WEATHERIZATION 

Doors 

Executive summary of the business plan for the EPG Third 
Generation Door Company. Technical progress report, 
12:656 (R;US) 


See WIND TURBINES 
WEINBERG LEPTON MODEL 
Vacuum States 
Temperature induced phase transitions and stable vacuum for 


Solitons in a composite Higgs model of electroweak theory, 
12:2388 (J;US) 
WELDED JOINTS 
See also BRAZED JOINTS 
Acoustic Emission Testing 
Report of the first DOE Ad-Hoc Committee meeting on AE 
monitoring of pinch welding, 12:1130 (R;US) 


Evaluation of GTA tube welding techniques, 12:1053 (R;US) 
Properties 


Fracture 
Fracture toughness of welded joints of a high strength low 


alloy steel, 12:744 (R:BR:In Portuguese) 


Evaluation of welded and repair-welded stainless steel for 
LWR service. Annual 
Volume 3, No. 2, 12:394 (R;US) 

Residual Stresses 

of residual stress in welded joints of different 
types, 12:755 (RA;CS;In Czech) 
ING 


Evaluation 
Evaluation of GTA tube welding techniques, 12:1053 (R;US) 


Programs 
Results of research on welding research, 12:1049 (R;US) 


See WELDED JOINTS 
WELLS 


See also NATURAL GAS WELLS 
OIL WELLS 


Mathematical Models 
Analytical solution of a partially penetrating well in a two- 
oe om aquifer, 12:85 (J;US) 


id precipitation on the West Coast of the 
United States, 12:1615 (R;US) 


report, October 1984-September 1985. 


WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN A 
Uranium Deposits 
Mortimer Hills pegmatite uranium prospect: a Rossing-type 
uranium deposit in the Gascoyne Province, 12:146 (R;AU) 
WESTERN EUROPE 
See also FEDERAL REPUBLIC OF GERMANY 
FRANCE 


IRELAND 
ITALY 
NETHERLANDS 
UNITED KINGDOM 
Transfrontier Pollution 
Nitrogen budget for the U.K. and N.W. Europe, 12:1496 
(R;GB) 
WESTINGHOUSE STANDARD REACTOR 
Prior to 1975, PWR/41 TYPE REACTORS was used. 
ATWS 
Retran kinetics studies for loss of feedwater anticipated 
transients without scram, 12:541 (RA;US) 
Reactor Kinetics 
Retran kinetics studies for loss of feedwater anticipated 
transients without scram, 12:541 (RA;US) 
Reactor Safety 
Retran kinetics studies for loss of feedwater anticipated 
transients without scram, 12:541 (RA;US) 
WETLANDS 
Remote Sensing 
Vegetation change detection in the Savannah River swamp, 
12:1874 (R;US) 


Diversity 

Evaluation of constructed ponds as a means of replacing 
natural wetland habitat affected by highway projects in 
North Dakota - Phase 2. Final report, July 1981-March 1986, 
12:1726 (R;US) 

Water Pollution Abatement 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 1. Guidelines. Final report, August 
1982-February 1985, 12:1784 (R;US) 

ee practices for mitigation of highway stormwater 

Volume 2. Literature review. Final report, 
po 1982-February 1985, 12:1785 (R;US) 

Management practices for mitigation of highway stormwater 
runoff pollution. Volume 3. Research report. Final report, 
August 1982-February 1985, 12:1786 (R;US) 

it practices for mitigation of highway stormwater 
runoff pollution. Volume 4. Executive summary. Final 
report, August 1982-February 1985, 12:1787 (R;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WHEAT 
Environmental Effects 

Effects of simulated acidic rain on yields of Raphanus sativus, 
Lactuca sativa, Triticum aestivum and Medicago sativa, 
12:1614 (R;US) 

Moisture 

Investigation into the Mid-IR spectral band best suited to 

monitoring vegetation water content (preliminary results), 
12:1704 (RA;US) 


Wheat yield forecasting model: a new approach, 12:1687 
(RA;US) 
Remote Sensing 
Wheat yield forecasting model: a new approach, 12:1687 


Boundary problems in Wigner-Racah calculus of compact Lie 
groups, 12:2656 (RA;SU;In Russian) 
Group Theory 
About Wigner functions of unitary transformations, 12:2634 
(RA;SU) 
Classical orthogonal polynomials of a discrete variable in 
group representation theory, 12:2655 (RA;SU;In Russian) 








WIGNER COEFFICIENTS 
irreducible Representations 


Irreducible Representations 
Generating invariants for Wigner coefficients of SU(3) and 
polynomial S(U(2) x U(2) x U(2)) bases of SU(6) group, 
12:2704 (RA;SU;In Russian) 
SU Groups 
On Wigner-Racah algebras of SU(n) groups and on polynomial 
bases of Dsup(Osub (n-1)JOsub(m-n-1)) representations of 
SU(m) groups, 12:2658 (RA;SU;In Russian) 
WIGNER THEORY 
Particle Interactions 
Wigner quantum systems. Two particles interacting via a 
harmonic potential-1: two-dimensional space, 12:2592 
(R;XA) 
Potentials 
Wigner quantum systems. Two particles interacting via a 
harmonic potential-1: two-dimensional space, 12:2592 
(R;XA) 


Remote Sensing 
Geosat and N-ROSS, 12:1457 (RA;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER PLANTS 
Impact of technical and economic boundary conditions on 
technologies for rational energy use in industrial nations - a 
comparison. Final report, 12:631 (R;DE;In German) 
Impacts 


Estimating environmental costs and benefits for five generating 
resources. Technical appendices. Description of generic 
generating resources, their likely significant environmental 
effects, and the economic value of those effects. Final report, 
12:592 (R;US) 

WIND TURBINES 


See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
A 


erodynamics 

Measured wind turbine generator wake characteristics, 12:342 
(BA;US) 

Computerized Simulation 
Analyses of tip controlled three-bladed rotor for Mod-O test 

bed, 12:353 (BA;US) 

Control 

Summary of NASA/DOE aileron-control development 
program for wind turbines, 12:345 (R;US) 


State-of-the-art assessment on the development and engineering 
analysis of hybrid wind/diesel systems, 12:357 (BA;US) 
Electric Generators 
Measured wind turbine generator wake characteristics, 12:342 
(BA;US) : 
Fatigue 
A primer of turbulence at the wind turbine rotor, 12:347 
(BA;US) 
Field Tests 
Measured wind turbine generator wake characteristics, 12:342 
(BA;US) 
Flow Models 
Measured wind turbine generator wake characteristics, 12:342 
(BA;US) 
Grants 
Programmatic equipment grant. Final report, 12:343 (R;US) 
H Codes 
Analyses of tip controlled three-bladed rotor for Mod-O test 
bed, 12:353 (BA;US) 
Hybrid Systems 
State-of-the-art assessment on the development and engineering 
analysis of hybrid wind/diesel systems, 12:357 (BA;US) 
Codes 


Analyses of tip controlled three-bladed rotor for Mod-O test 
bed, 12:353 (BA;US) 
P 


Programmatic equipment grant. Final report, 12:343 (R;US) 
Performance Testing 
Analyses of tip controlled three-bladed rotor for Mod-O test 
bed, 12:353 (BA;US) 
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State-of-the-art assessment on the development and engi 
analysis of hybrid wind/diesel systems, 12:357 (BA;US) 
Research Programs 
Summary of NASA/DOE aileron-control development 
program for wind turbines, 12:345 (R;US) 
Turbine Blades 
A primer of turbulence at the wind turbine rotor, 12:347 
(BA;US) 
Analyses of tip controlled three-bladed rotor for Mod-O test 
bed, 12:353 (BA;US) 
High performance airfoil final test results, 12:354 (BA;US) 
Vertical Axis Turbines 
Development and demonstration of a VAWTPOWER 250 
wind turbine. Final report, March 1985-January 1986, 12:346 
(R;US) 
W Codes 
Analyses of tip controlled three-bladed rotor for Mod-O test 
bed, 12:353 (BA;US) 
WINDOWS 
Electrochromism 
Complementary electrochromic devices for energy efficient 
“smart” windows, 12:1012 (BA;US) 
Radiant Heat Transfer 
electrochromic devices for energy efficient 
“smart” windows, 12:1012 (BA;US) 
Solar Control Films 
Complementary electrochromic devices for energy efficient 
“smart” windows, 12:1012 (BA;US) 
WIND-POWERED PUMPS 
Wind-mechanical pumps only; for wind-electric pumps use WIND 
TURBINES and PUMPS. 
Design 
Build, install and demonstrate a variable stroke pump control 
and windmill system. First quarterly technical progress 
report, 12:344 (R;US) 
WIPP 
Stress Analysis 
Analysis of borehole inclusion stress measurement concepts 
proposed for use in the Waste Isolation Pilot Plant (WIPP), 
12:241 (BA;US) 
WNP-3 REACTOR 
Lawsuits 
Issue update: resolving the Washington Nuclear Plant No. 3 
lawsuit, 12:620 (R;US) 
WOLFRAM 
See TUNGSTEN 
WwooD 
Ammonolysis 
Effect of ammonia and electron beam irradiation on 
lignocelulosic materials, 12:1986 (RA;BR;In Portuguese) 


Cooling tower wood sampling and analyses: A case study, 
12:700 (B;US) 
Decomposition 
Cooling tower wood sampling and analyses: A case study, 
12:700 (B;US) 
Materials Testing 
Cooling tower wood sampling and analyses: A case study, 
12:700 (B;US) 
Mechanical Properties 
Wood pole properties. Volume 3. Western red cedar data and 
size effect, 12:378 (R;US) 
Physical Properties 
Cooling tower wood sampling and analyses: A case study, 
12:700 (B;US) 
Radiolysis 
Effect of ammonia and electron beam irradiation on 
lignocelulosic materials, 12:1986 (RA;BR;In Portuguese) 
Solar Drying 
Solar energy for wood drying using direct or indirect 
collection with supplemental heating: a computer analysis. 
Forest Service research paper, 12:322 (R;US) 
WOOD ALCOHOL 
See METHANOL 








Comparisons between MMS5 (Modified Method 5), OM7 
(Oregon Method 7), and draft ASTM measurements of 
wood-stove emissions, 12:1566 (R;US) 

Air Pollution Abatement 

Integrated air cancer project, source measurement, 12:1552 
(R;US) 

Indoor Air Pollution 

Evaluation of low-emission wood stoves. Research report 
(Final), 12:1590 (R;US) 

WOOD FUELS 

Use of this term is limited to policy, feasibility, and socio-economic 

studies. For wood properties use WOOD. 
Forecasting 

Wood energy potential in northwestern South Carolina. Forest 

Service general technical report, 12:638 (R;US) 
Production 

Fuelwood, agro-forestry, and natural resource management: 
the development significance of land tenure and other 
resource management/utilization systems, 12:610 (R;US) 

WOOD PRODUCTS INDUSTRY 


See also FURNITURE INDUSTRY 
PAPER INDUSTRY 


Directories 
Directory of Mississippi's forest industries, 1985, 12:3159 
(R;US) 
Peat 
Gasification of solid fuels in the energy management of 
industry, 12:698 (R;FI;In Finnish) 
Wood Wastes 
Gasification of solid fuels in the energy management of 
industry, 12:698 (R;FI;In Finnish) 
WOOD WASTES 
Gasification 
Gasification of solid fuels in the energy management of 
industry, 12:698 (R;FI;In Finnish) 
WORKERS 
See PERSONNEL 
WORMS (ROUND) 
See NEMATODES 
WUERENLINGEN PROTEUS REACTOR 
See PROTEUS REACTOR 
WWER TYPE REACTORS 
See also LOVIISA REACTOR 
LOVISA-1 REACTOR 


LOVIISA-2 REACTOR 
WWER-S REACTOR 


Spent Fuel Storage 
Experience in reracking the spent fuel pool of NPS Paks, 
12:179 (RA;FI) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-5 REACTOR 
Materials Working 
Metallurgical aspects of weldability of steels for WWER-1000 
nuclear power plants, 12:754 (RA;CS;In Czech) 
Pressure Vessels 
Comparison of residual stress in welded joints of different 
types, 12:755 (RA;CS;In Czech) 
Welded Joints 
Comparison of residual stress in welded joints of different 
types, 12:755 (RA;CS;In Czech) 
Welding 
Filler materials for weldings in WWER-1000 nuclear power 
plants, 12:753 (RA;CS;In Czech) 
WWER-500 REACTOR 
See WWER-5 REACTOR 


Optics 


Anomalous expansion of 
ray optics, 12:896 (J;US) 
XENOBIOTICS 
Carcinogenesis 
Aquatic models and tumor induction, 12:1831 (BA;US) 
Occurrence of hepatic neoplasms and other lesions in bottom- 
dwelling fish and relationship to pollution in Puget Sound, 
Washington, 12:1832 (BA;US) 
XENON 127 
Diagnostic Techniques 
Clinical use of Kr-81m and Xe-127, 12:1915 (RA;ZA) 
XENON IONS 
Electron-Atom Collisions 
10/ subshell in the palladium isoelectronic sequence, 12:2218 
G;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Beam Monitors 
High flux photon beam monitor, 12:1378 (J;NL) 
Simple photoelectron X-ray beam position monitor for 
synchrotron radiation, 12:1379 (J;NL) 
Data Acquisition Systems 
Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques, 12:1377 ;NL) 
HglI2 Semiconductor Detectors 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 12:1383 (J;NL) 
Position Sensitive Detectors 
Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques, 12:1377 (J;NL) 
Proportional Counters 
Developments in gas detectors for synchrotron X-ray 
radiation, 12:1380 (J;NL) 
X-ray fluorescence i counter for SEXAFS studies 
of low-Z adsorbates, 12:1384 (J;NL) 
Semiconductor Detectors 
Subnanosecond time resolved measurements of synchrotron X- 
tay pulses using photoconductive detectors, 12:1382 (J;NL) 
Solid Scintillation Detectors 
Soft X-ray spectroscopy with a scintillation detector, 12:1381 
G;NL) 
X-RAY DIFFRACTION 
Magnetic X-ray scattering with synchrotron radiation, 12:817 
G;NL) 
Data Acquisition Systems 
Area detector data acquisition system for protein 
crystallography using multiple-energy anomalous dispersion 
techniques, 12:1377 (J;NL) 
X-RAY EQUIPMENT 
Design 
Development of an x-ray framing camera, 12:2762 (J;US) 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 
Monochromators 
Crystal heating on the JUMBO double crystal monochromator 
at SSRL, 12:1409 G;NL) 
imating thermal distortion of monochromator crystals, 
12:1410 G;NL) 
High resolution monochromator systems using thermal 
gradient induced variable Bragg spacing, 12:1408 (J;NL) 
Performance Testing 
Fast electron temperature diagnostic for Alcator C, 12:2869 
(BA;US) 
Resolution 
Development of an x-ray framing camera, 12:2762 (J;US) 
X-RAY FLUORESCENCE ANAL/ZSIS 
Counters 
X-ray fluorescence proportional counter for SEXAFS studies 
of low-Z adsorbates, 12:1384 (J;NL) 


-carbon multilayers used in x- 








Mirrors 


X-RAY LASERS 
Mirrors 
Damage to multilayer mirrors in a hostile environment, 12:1095 


In situ calibrations of grazing incidence vacuum 
monochromators for x-ray laser research, 12:1400 (J;US) 


Xenon gas-puff Z-pinches, 12:2910 (BA;US) 
Research Programs 
X-ray laser development experiments at PPPL, 12:3105 
(BA;US) 
X-RAY SPECTROMETERS 
Design 


Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 


Soft X-ray analysis of a dense plasma focus, 12:2874 (BA;US) 
Performance Testing 
Nondispersive X-ray spectroscopy and imaging of plasmas 
using a charge coupled device (CCD), 12:2870 (BAUS) 
Resolution 
Nondispersive x-ray spectroscopy and imaging of plasmas 
using a charge coupled device (CCD), 12:2870 (BA;US) 
X-RAY SPECTROSCOPY 
Solid Scintillation Detectors 
Soft X-ray spectroscopy with a scintillation detector, 12:1381 
G;NL) 
Radiation 
Sulfur K-edge X-ray absorption studies using the 54-pole 
wiggler at SSRL in undulator mode, 12:1411 J;NL) 
Wiggler Magnets 
Sulfur K-edge X-ray absorption studies using the 54-pole 
wiggler at SSRL in undulator mode, 12:1411 J;NL) 


See EXTREME ULTRAVIOLET RADIATION 


Y 


YANG-MILLS THEORY 
Chiral Symmetry 
Integrability properties of symmetric-space fields reduced from 
axially symmetric Einstein and Yang-Mills equations, 12:2376 
(J;US) 
Duality 
Manifolds of rational curves and nonlinear equations, 12:2661 
(RA;SU;In Russian) 
Feynman Diagram 
Harmonic supergraphs. Feynman rules and examples, 12:2358 
(R;SU) 
Field Equations 
Hamiltonian symmetry, intersection of separatrices and non- 
integrability of Yang-Mills fields, 12:2352 (RA;SU;In 
Russian) 
Perturbation Theory 
Role of perturbation theory in sigma-models and Yang-Mills 
theories, 12:2375 (J;NL) 
Supersymmetry 
Harmonic superspace formalism and the consistent chiral 
anomaly in N = 1, d = 6 supersymmetric Yang-Mills 
theory, 12:2371 (J;US) 
YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YIELD (NUCLEAR REACTION) 
See NUCLEAR REACTION YIELD 
YOLK 
See EGGS 
YTTERBIUM 174 TARGET 
Neutron Reactions 


Average characteristics of two-quantum ‘y cascades in thermal 
neutron capture by the ‘**Nd, **’Er and '*Yb nuclei, 
12:2440 (R;SU;In Russian) 
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YTTERBIUM ISOTOPES 
Strength Functions 
Calculation of neutron s-wave 


functions of odd Yb, 
Hf, W and Os isotopes (sup(175,177)Yb, sup(179,181)Hf, 
sup(181,183,185)W), 12:2449 (R;SU;In Russian) 


Iron Oxides 
Two-dimensional neutron diffraction of YFe,O, and CoCraQx,, 
12:2531 (R;US) 
89 


Energy Levels 
Differential cross sections and analyzing powers for neutron 
elastic scattering from /sup 89/Y between 8 and 17 MeV, 
12:2433 (J;US) 
YTTRIUM 89 TARGET 
Neutron Reactions 
Differential cross sections and analyzing powers for neutron 
elastic scattering from /sup 89/Y between 8 and 17 MeV, 
12:2433 (J;US) 
YTTRIUM ALLOYS 


Superconductivity 
Field-induced reentrant superconductivity in the Heusler alloy 
system Pd2Y/sub 1-//sub x-italic/Dy/sub x-italic/Sn, 12:812 
GUS) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM IONS 
Energy-Level Transitions 
Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
GUS) 
X-Ray Spectra 
Identification of lines of ions belonging to the F I isoelectronic 
sequence for rubidium, strontium, and yttrium, 12:2209 
G;US) 
SULFIDES 
Magnetic 
Induced ic form factor of the mixed valence material 
Sm/sub 0.76/Y/sub 0.24/S, 12:987 (J;NL) 
YUCCA MOUNTAIN 
Radioactive Waste Disposal 
Two-dimensional continuum model for jointed media with 
orthogonal sets of joints, 12:235 (BA;US) 
YUGOSLAVIA 
Geologic Deposits 
Significance of remote sensing in explanation of the origin of 
the Bor copper deposit - Yugoslavia, 12:2072 (RA;US) 


z 


Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEA MAYS 
See MAIZE 
ZERO POWER CRITICAL EXPERIMENT MINERVE 
See MINERVE REACTOR 
ZET PINCH 
See LONGITUDINAL PINCH 
ZETA DEVICES 
Liners 
Electromagnetic acceleration of plasma zeta pinch-liners, 
12:2734 (RA;SU;In Russian) 
IC 


Literature review of the concentration ratios of selected 

radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Concentration 

Detection of heavy metal stressed vegetation using Landsat 

digital data, 12:1724 (RA;US) 
Fluorescence 

Evaluation of stimulated Raman scattering of tunable dye laser 
radiation as a primary excitation source for exciting atomic 
fluorescence in an inductively coupled plasma, 12:963 (J;US) 
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Performance 
Evaluation of stimulated Raman scattering of tunable dye laser 
radiation as a primary excitation source for exciting atomic 
fluorescence in an inductively coupled plasma, 12:963 (J;US) 


Evaluation of stimulated Raman scattering of tunable dye laser 
radiation as a primary excitation source for exciting atomic 
fluorescence in an inductively coupled plasma, 12:963 (J;US) 

Toxicity 

Detection of heavy metal stressed vegetation using Landsat 

digital data, 12:1724 (RA;US) 
X-Ray Fluorescence Analysis 

Blood bromine levels in a Pacific atoll population, 12:2020 

(J;US) 
X-Ray Spectra 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 12:1383 (J;NL) 
ZINC ALLOYS 
See also BRASS 
ZINC BASE ALLOYS 
Crack Propagation 

Predicting initiation of crack growth under stress corrosion 

cracking conditions, 12:824 (BA;US) 
Electric Conductivity 

First-principles calculation of the residual electrical resistivity 

of random alloys, 12:814 (J;US) 
Pitting Corrosion 

Predicting initiation of crack growth under stress corrosion 

cracking conditions, 12:824 (BA;US) 
Stress Corrosion 

Predicting initiation of crack growth under stress corrosion 

cracking conditions, 12:824 (BA;US) 
ZINC BASE ALLOYS 
Magnetic Susceptibility 

Magnetic anisotropy in the U/sub x/Th/sub 1-x/Zn/sub 8.5/ 

system, 12:766 (R;US) 
ZINC COMPLEXES 
Catalytic Effects 
Study of some transition metal complexes as catalysts. 
Quarterly report, June 1-August 31, 1986, 12:14 (R;US) 
ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC SELENIDES 
ZINC SULFIDES 
Collective Excitations 

Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
(J;US) 

Spin Waves 

Crossover from spin waves to quasilocalized excitations in the 
diluted antiferromagnet (Mn/sub 0.5/Zn/sub 0.5/)F2, 12:894 
(J;US) 

ZINC FLUORIDES 
Spin Waves 
Static and dynamic properties of random magnets (MnF2, FeF2 
diluted with ZnF2), 12:871 (R;US) 
ZINC IONS 
Ultraviolet Spectra 
Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
ZINC OXIDES 
Hot Gas Cleanup 
Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 


Novel sorbents for high temperature regenerative HS 
removal, 12:7 (R;US) 
Sorptive Properties 
Novel sorbents for high temperature regenerative HaS 
removal, 12:7 (R;US) 
Sulfidation 
Novel sorbents for high temperature regenerative H2S 
removal, 12:7 (R;US) 


ZIRCONIUM 90 TARGET 
Proton Reactions 


ZINC SELENIDES 
Photoluminescence 
Effect of isochronous annealing on the photoluminescence of 
Ar* implanted zinc selenide monocrystals, 12:2536 
(RA;SU;In Russian) 
ZINC SULFIDES 
Emission Spectra 
Soft X-ray spectroscopy with a scintillation detector, 12:1381 
G;NL) 
ZINC-CHLORINE BATTERIES 
Charge State 
Adaptive battery state-of-charge indicator (ASCT) for urban 
driving, 12:584 (R;US) 
ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 2 
ZIRCALOY 4 


Creep 
Deformation and fracture map methodology for predicting 
cladding behavior during dry storage, 12:164 (R;US) 
Fabrication 
Zircaloy tubes without seam for fuel elements fabrication, 
12:769 (R;BR;In Portuguese) 
Gas Tungsten-Arc Welding 
Welding qualification procedure for fuel rods tubes of Zr-Sn 
alloys by the TIG automatic process, 12:768 (R;BR;In 
Portuguese) 
Quantitative Chemical Anaiysis 
Determination of residual gases in nuclear materials by vacuum 
fusion, 12:943 (RA;BR;In Portuguese) 
Ruptures 
Deformation and fracture map methodology for predicting 
cladding behavior during dry storage, 12:164 (R;US) 
ZIRCALOY 2 
Corrosion 
Corrosion kinetic of 2 and 4 Zircaloys in air at high 
temperatures, 12:751 (RA;BR;In Portuguese) 


Creep and growth of Zr alloys as determined from the bending 
of ion irradiated cantilever beams, 12:724 (R;CA) 
Mechanical Tests 
Creep and growth of Zr alloys as determined from the bending 
of ion irradiated cantilever beams, 12:724 (R;CA) 
Physical Radiation Effects 
Creep and growth of Zr alloys as determined from the bending 
of ion irradiated cantilever beams, 12:724 (R;CA) 
ZIRCALOY 4 
Corrosion 
Corrosion kinetic of 2 and 4 Zircaloys in air at high 
temperatures, 12:751 (RA;BR;In Portuguese) 
ZIRCONIUM 
Buildup 
Literature review of the concentration ratios of selected 
radionuclides in freshwater and marine fish, 12:1998 (R;US) 
Creep 
Creep and growth of Zr alloys as determined from the bending 
of ion irradiated cantilever beams, 12:724 (R;CA) 
Mechanical Tests 
Creep and growth of Zr alloys as determined from the bending 
of ion irradiated cantilever beams, 12:724 (R;CA) 
Physical Radiation Effects 
Creep and growth of Zr alloys as determined from the bending 
of ion irradiated cantilever beams, 12:724 (R;CA) 
Research Programs 
Zirconium project at IPEN-CNEN/SP. Part 1 - General 
aspects, 12:746 (RA;BR;In Portuguese) 
ZIRCONIUM 90 
Cross Sections 
Excitation of 0~ -states in inelastic proton reaction at 
intermediate energies, 12:2439 (R;SU;In Russian) 
Giant Resonance 
Giant dipole resonances in excited naclei, 12:2428 (R;US) 
ZIRCONIUM 90 TARGET 
Proton Reactions 
Excitation of 0~ -states in inelastic proton reaction at 
intermediate energies, 12:2439 (R;SU;In Russian) 











ZIRCONIUM 90 TARGET 
Proton Reactions 


To the description of the low-lying one- and two-phonon 
excitations in spherical nuclei in low-energy proton inelastic 
scattering, 12:2430 (R;SU;In Russian) 

ZIRCONIUM 93 
Radioecological Concentration 
Long-lived radionuclides important in marine waste disposal, 
12:1864 (RA;XA) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Amorphous State 

Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 

Catalytic Effects 

Catalytic hydrogenation activity of a ZrNis intermetallic alloy, 

12:734 (R;US) 
Formation Heat 

Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 

Heat Flow 

Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 

Order-Disorder Transformations 

Calorimetric study of amorphization in planar, binary, 
multilayer, thin-film diffusion couples of Ni and Zr, 12:799 
G;US) 

Surface Properties 
XPS and Auger studies of selected Zr/Ni intermetallic alloy 
catalysts, 12:735 (R;US) 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
Creep 

Creep and growth of Zr alloys as determined from the bending 

of ion irradiated cantilever beams, 12:724 (R;CA) 
Mechanical Tests 

Creep and growth of Zr alloys as determined from the bending 

of ion irradiated cantilever beams, 12:724 (R;CA) 
Physical Radiation Effects 

Creep and growth of Zr alloys as determined from the bending 

of ion irradiated cantilever beams, 12:724 (R;CA) 
ZIRCONIUM COMPLEXES 
Chemical Preparation 
Reactivity of group 4 acyl complexes with alkylaluminum 
— synthesis of zirconium ketone complexes, 12:276 
J;US 
ZIRCONIUM IONS 
Ultraviolet Spectra 

Spectrum lines of highly ionized zinc, germanium, selenium, 
zirconium, molybdenum, and silver injected into Princeton 
Large Torus and Tokamak Fusion Test Reactor tokamak 
discharges, 12:2763 (J;US) 
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ZIRCONIUM OXIDES 
Brazed Joints 
Role of interfacial reactions on the mechanical properties of 
ceramic brazements, 12:842 (R;US) 
Ore 


Processing 
Zirconium project at IPEN-CNEN/SP. Part 2 - Nuclear grade 
ZrO, obtainment, 12:944 (RA;BR;In Portuguese) 
Phase Studies 
Perturbed angular correlations in Zr-containing ceramics, 
12:844 (R;US) 
ZOOPLANKTON 


Phytoplankton, zooplankton, primary productivity and 
physico-chemical parameters of Par Pond and Pond B. 
Interim report, December 1983-May 1984, 12:2007 (R;US) 


Diversity 
Phytoplankton, zooplankton, primary productivity and 
physico-chemical of Par Pond and Pond B. 
Interim report, December 1983-May 1984, 12:2007 (R;US) 
ZPPR REACTOR 
Reactor Physics 
Spatial kinetics effects in reactivity measurements in ZPPR, 
12:495 (RA;US) 
ZT-40 DEVICES 
Design 
The ZT-P experiment, 12:2882 (BA;US) 
Faraday Effect 
Far-infrared polarimetry/interferometry for internal 
field measurement on ZT40M, 12:2873 (BA;US) 
Liners 
Liner-compression of magnetically-confined, FRC plasmas, 
12:2889 (BA;US) 
Fields 
Far-infrared polarimetry/interferometry for internal magnetic 
field measurement on ZT40M, 12:2873 (BA;US) 


Results from TRX-2 slow field-reversed-theta-pinch, 12:2909 
(BA;US) 
The ZT-P experiment, 12:2882 (BA;US) 
Performance 
The ZT-P experiment, 12:2882 (BA;US) 
Plasma Density 
Far-infrared polarimetry/interferometry for internal 
field measurement on ZT40M, 12:2873 (BA;US) 
Liner-compression of magnetically-confined, FRC plasmas, 
12:2889 (BA;US) 
Plasma Diagnostics 
Far-infrared polarimetry/interferometry for internal magnetic 
field measurement on ZT40M, 12:2873 (BA;US) 
Neutral time-of-flight diagnostic for ZT-40M, 12:2861 (BA;US) 
Plasma Heating 
Liner-compression of magnetically-confined, FRC plasmas, 
12:2889 (BA;US) 
Production 


Results from TRX-2 slow field-reversed-theta-pinch, 12:2909 
(BA;US) 





CONTRACT NUMBER INDEX 


Numbers assigned to DOE contracts under which documents an- 
nounced in this publication were prepared are included in this 
index. 


Contract No. 
AA03-76SF00034 


Abstract No. Report No. 


Univ. of California, Santa Barbara 
12:979 Journal of the American 
Chemical Society 108 NO. 
20. 6109-6114 (1 Oct 1986). 
Univ. of Delaware, Newark 
12:84 Zeitschrift fuer Angewandte 
Mathematik und Mechanik 
64 NO. 12. 509-515 (1984). 
Hagler, Bailly and Co., Washington, DC 


12:715 DOE/CE/50070—T18 
Evans, Carey and Crozier, Bakersfield, CA 
(USA) 


12:75 DOE/FE/60600—T1 
12:76 DOE/FE/60600—T2 
DOE/FE/60600—T3 


AC01-85PE77000 


AC02-76CH00016 


BNL-NUREG—38378 
BNL-NUREG—38408 
BNL-NUREG—38409 
BNL-NUREG—38471 


Physical Review Letters 57 
NO. 14. 1789-1792 (6 Oct 
1986). 

Physical Review [Section] B: 
Condensed Matter 34 NO. 6. 
3670-3673 (15 Sep 1986). 
jluclear and 


City Coll., New York (USA). Dept. of 
Physics 

12:872 BNL—38536 

12:892 Physical Review [Section] B: 
Condensed Matter 34 NO. 8. 
5548-5557 (15 Oct 1986). 

12:894 Physical Review Letters 57 
NO. 15. 1947-1950 (13 Oct 
1986). 

12:984 Physical Review [Section] B: 
Condensed Matter 34 NO. 6. 
3741-3749 (15 Sep 1986). 


Contract No. 


Abstract No. Report No. 


12:988 Solid State Communications 
45 NO. 2. 153-156 (1983). 

12:1041 Journal of Physical i 
90 NO. 21. 5339-5343 (9 Oct 
1986). 

12:1101 AIP (American Institute of 
Physics) Conference 
Proceedings 147 NO. 1. 17- 
26 (10 Sep 1986). 

Brookhaven National Lab., Upton, NY 
(USA) 

12:1221 BNL—38617 

12:1222 BNL—52006 

12:1380 


12:1492 
12:1910 BNL—38280 
Brookhaven National Lab., Upton, NY 
(USA). Medical Dept. 
12:1965 BNL—38573 
12:2020 Environmental Research 41 
NO. 1. 91-98 (Oct 1986). 
12:2031 Archives of Environmental 
Contamination and 
Toxicology 14 NO. 6. 759- 
768 (Nov 1985). 
Brookhaven National Lab., Upton, NY 
(USA). Physics Dept. 
12:2099 BNL—38508 
Brookhaven National Lab., Upton, NY 
(USA) 
12:2243 NL—38621 
12:2281 Physical Review Letters 57 
NO. 10. 1207-1210 (8 Sep 
1986). 
12:2296 Physics Letters [Section] B 
146B NO. 1-2. 103-107 (4 
Oct 1984). 
12:2302 Physical Review [Section] D: 
Particles and Fields 34 NO. 
5. 1567-1574 (1 Sep 1986). 
12:2372 Annals of Physics (New York) 
171 NO. 2. 364-386 (15 Oct 
1986). 
12:2376 Physical Review [Section] D: 
Particles and Fields 34 NO. 
6. 1814-1823 (15 Sep 1986). 
12:2388 Physical Review Letters 57 
NO. 5. 515-518 (4 Aug 
1986). 
12:2396 Nuclear Data Sheets 47 NO. 3. 
541-752 (Mar 1986). 
12:2425 Nuclear Data Sheets 48 NO. 4. 
569-661 (Aug 1986). 
12:2443 Physical Review [Section] C: 
Nuclear Physics 34 NO. 3. 
1117-1119 (Sep 1986). 
12:2445 Nuclear Data Sheets 48 NO. 4. 
753-832 (Aug 1986). 
Brookhaven National Lab., Upton, NY 
(USA). Physics Dept. 
12:2476 BNL—38530 
12:2520 Physical Review [Section] C: 
Nuclear Physics 34 NO. 3. 
1131-1133 (Sep 1986). 











AC02-76CH03000 


Contract No. 


AC02-76CH03000 


AC02-76CH03073 


AC02-76ER01116 


AC02-76ER01195 


AC02-76ER01198 


AC02-76ER01338 


AC02-76ER01545 


AC02-76ER02383 


AC02-76ER03069 


AC02-76ER03074 


AC02-76ER03244 


AC02-76ER04178 


Abstract No. Report No. 


12:2696 Physical Review Letters 57 
NO. 6. 655-658 (11 Aug 


1986). 
Brookhaven National * Upton, NY 
(USA) 
12:3220 BNL—38241 
Fermi National Accelerator Lab., Batavia, 
IL (USA) 


12:1138 FNAL-TM—1414 
12:1225 FNAL-TM—1410 
12:1226 FNAL-TM—1422 

New Mexico Univ., Albuquerque (USA) 
12:1227 FNAL-TM—1423 


Chicago Univ., IL (USA). Astronomy and 
Astropysics Center 
12:2101 FNAL/Pub—86/100-A 
Princeton Univ., NJ (USA). Plasma Physics 


12:1092 PPPL—2377 

12:1093 PPPL—2387 

12:2744 PPPL—2371 

12:2745 PPPL—2373 

12:2746 PPPL—2374 

12:2747 PPPL—2375 

12:2748 PPPL—2380 

12:2749 PPPL—2382 

12:2750 PPPL—2384 

12:2755 Physics of Fluids 29 NO. 11. 

3695-3701 (Nov 1986). 

12:2763 Journal of the Optical Society 


of America B: Optical 
Physics 3 NO. 10. 1288-1294 


(Oct 1986 
12:3011 PPPL—2349 
12:3012 PPPL—2355 
12:3013 PPPL—2370 
12:3014 PPPL—2381 


Ohio State Univ. Research Foundation, 
Columbus (USA). Dept. of Chemistry 
12:1016 DOE/ER/01116—T1 
Brookhaven National Laboratory, Upton, 
New York 11973 
12:2256 Physical Review [Section] D: 
Particles and Fields 34 NO. 
5. 1619-1621 (1 Sep 1986). 
Univ. of Illinois, Urbana 


12:859 Ultramicroscopy 13 253-264 
(1984). 

12:887 Journal of Chemical Physics 
85 NO. 11. 6787-6791 (1 
Dec 1986). 

12:910 Physical Review [Section] B: 


Condensed Matter 34 NO. 6. 
4073-4087 (15 Sep 1986). 


Michigan State Univ., East Lansing 
12:1893 Plant Physiology, Supplement 
80 NO. 4. 57 (Apr 1986). 
12:1894 Plant Physiology, Supplement 


80 NO. 4. 57 (Apr 1986). 
Ohio State Univ., Columbus (USA). Dept. of 
Physics 
12:2304 DOE/ER/01545—378 
Illinois Univ., Urbana (USA). Dept. of 
Computer Science 


12:3225 DOE/ER/02383—0121 

Univ. of California, Santa Barbara 

12:2529 Physics Letters [Section] B 
129B NO. 3-4. 153-156 (22 
Sep 1983). 

A.W. Wright Nuclear Structure Laboratory, 
Yale University, New Haven, 
Connecticut 06511; Physics Div 

12:2417 Physical Review Letters 57 
NO. 10. 1211-1214 (8 Sep 
1986). 

Carnegie-Mellon Univ., Pittsburgh, PA 

(USA). Dept. of Physics 
12:2406 DOE/ER/03244—123 


Massachusetts Inst. of Tech., Cambridge 
(USA) 
12:580 DOE/ER/04178—10 


Contract No. 
AC02-76ER13001 


AC02-76ET29368 


AC02-76ETS3017 


AC02-76EV03267 


AC02-76EV04018 


AC02-77ET53001 


AC02-78ER04694 


AC02-78ER04831 


AC02-78ER04927 


AC02-78ET51013 


AC02-78EV04959 


AC02-79ER10364 


AC02-79ER10501 


AC02-80ER10681 


AC02-80ER10699 


AC02-80ER10746 


AC02-81ER10855 


AC02-81ER10895 


AC02-81ER10899 


AC02-81ER10945 


AC02-81ER60017 


AC02-82ER52077 


ERA-12/1 / 350CN 


Abstract No. Report No. 
Massachusetts Institute for Technology, 


12:2526 Physics Letters [Section] B 
145B NO. 1,2. 117-122 (13 
Sep 1984). 
Public Service Electric and Gas Co., 
Newark, NJ (USA) 
12:583 DOE/ET/29368—H1 
Cornell Univ., Ithaca, NY (USA) 
12:2720 DOE/ET/53017—80 
Jackson Lab., Bar Harbor, ME (USA) 
12:1903 DOE/EV/03267—1 
12:1904 DOE/EV/03267—T1 
Colorado State Univ., Fort Collins (USA). 
Dept. of Range Science 
12:125 DOE/EV/04018—T2 
Arizona Univ., Tucson (USA). Dept. of 
Nuclear Engineering 
12:2719 DOE/ET/53001—T4 
Rochester Univ., NY (USA) 
12:990 DOE/ER/04694—3 
Mount Holyoke Coll., South Hadley, MA, 
USA; Lawrence Berkeley Lab., CA, 
USA 
12:2551 Nuclear Instruments and 
Methods in Physics 
Research 248 NO. 2/3. 425- 
428 (1 Aug 1986). 
Arizona Univ., Tucson (USA). Dept. of 
Biochemistry 


12:300 DOE/ER/04927—17 
Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center 
12:2718 DOE/ET/51013—187 
New York Univ., NY (USA). Dept. of 
Chemistry 


12:2012 DOE/EV/04959—8 
Minnesota Univ., Minneapolis (USA). School 
of Physics and Astronomy 
12:2391 DOE/ER/10364—170 
Cornell Univ., Ithaca, NY 
12:836 Surface Science 120 NO. 1. 
203-222 (Aug 1982). 
Univ. of Illinois, Urbana 
12:1943 Applied and Environmental 
Microbiology 51 NO. 5. 
1124-1126 (May 1986). 
State Univ. of New York, Stony Brook 


(USA). Research Foundation 
12:2244 DOE/ER/10699—7 
Univ. of Arizona, Tucson 
12:986 Inorganic Chemistry 25 NO. 
18. 3154-3157 (27 Aug 
1986). 
Brigham Young Univ., Provo, UT 
12:982 Journal of Physical Chemistry 
90 NO. 20. 4832-4839 (25 
Sep 1986) 
Battelle-C.F. Kettering Research Lab., 
Yellow Springs, OH 
12:1942 Applied and Environmental 
i 52 NO. 1 


134-141 (Jul 1986). 
Missouri Univ., Columbia (USA). Dept. of 
Biological Sciences 


12:1880 DOE/ER/10899—T1 
Ohio State Univ., Columbus 
12:1897 Journal of Bacteriology 162 


NO. 3. 909-917 (Jun 1985). 
Univ. of Rochester School of Medicine and 
Dentistry, NY 
12:1907 Gene 29 21-26 (1984). 
Oak Ridge National Lab., TN (USA). Fusion 
Energy Div. 


12:2100 CONF-8508209—1 





351CN / ERA-12/1 


Contract No. 
AC02-82ER60040 


AC02-83CH10093 


AC02-83CH10140 


AC02-83ER13073 


AC02-84ER45048 


AC02-85CH10220 


AC02-85ER40236 


AC03-76ET12059 


AC03-76ETS3057 


AC03-76SF00098 


Abstract No. Report No. 
Ohio State Univ., Columbus 
12:1935 Pharmacy International 5 NO. 


4. 91-94 (Apr 1984). 
Solar Energy Research Inst., Golden, CO 
(USA) 
12:289 SERI/PR—215-3027 
Delaware Univ., Newark (USA). Inst. of 
Energy Conversion 
12:307 SERI/STR—211-2970 
Solar Energy Research Inst., Golden, CO 
(USA) 


12:326 SERI/TR—253-2866 

12:329 SERI/TR—254-2838 

12:852 Journal of Vacuum Science 
and Technology, A: 
Vacuum, Surfaces, and 


12:194 DOE/CH—21 
Cornell Univ., Ithaca, NY (USA). Dept. of 
Plant Pathology 


12:1881 DOE/ER/13073—T3 
12:1882 DOE/ER/13073—T4 
12:1883 DOE/ER/13073—TS 


Missouri Univ., Columbia (USA). Dept. of 
Physics and Astronomy 
12:874 DOE/ER/45048—T2 
American Nuclear Society. Northeastern 
New York Section 
12:549 NUREG/CP—0080- 
Vol.1(Aug 1986). 
Texas A and M Univ., College Station 
(USA). Research Foundation 
12:1168 DOE/ER/40236—1 
Santa Fe Energy Co., Santa Fe Springs, CA 
(USA). Western Div. 


12:73 DOE/ET/12059—8 
12:74 DOE/ET/12059—9 
Science Applications International Corp., 
Boulder, CO (USA). Plasma Research 
12:2751 SAIC—86/1119 
Lawrence Berkeley Lab., CA (USA) 
12:22 LBL—21608 
12:23 LBL—21702 
12:85 Water Research 19 
NO. 2. 567-578 (Apr 1983). 
12:93 Science (Washington, D.C.) 
230 1118-1125 (6 Dec 1985). 
12:124 Journal of Testing and 
Evaluation 12 NO. 4. 227- 
237 (Jul 1984). 
12:207 LBL—19430 
12:208 LBL—21806 
12:272 LBL—20201 
12:281 Journal of Physical Chemistry 


90 NO. 20. 4726-4729 (25 


Sep 1986). 
Lawrence Berkeley Lab., CA (USA). Applied 
Science Div. 
12:321 LBL—20202 
Lawrence Berkeley Lab., CA (USA) 
12:328 LBL—20447 
Lawrence Berkeley Lab., CA (USA). Earth 
Sciences Div. 
12:332 LBL—21459 
12:333 LBL—21499 
Lawrence Berkeley Lab., CA (USA) 
12:334 LBL—21935 
Berkeley Lab., CA (USA). Earth 
Sciences Div. 
12:335 LBL—22047 
Survey, Park, CA (USA) 
12:336 LBL—21711 
Lawrence Berkeley Lab., CA (USA) 
12:586 LBL—21342 


Contract No. 





Abstract No. Report No. 


Lawrence Berkeley Lab., CA (USA). Applied 
Science Div. 


12:661 LBL—20087 

12:662 LBL—20118 
Lawrence Berkeley Lab., CA (USA) 

12:663 LBL—20203 


Lawrence Berkeley Lab., CA (USA). Applied 
Science Div. 


12:664 LBL—20205 
12:665 LBL—21040 
12:666 LBL—21411 
Lawrence Berkeley Lab., CA (USA) 
12:667 LBL—21421 
Berkeley Lab., CA (USA). Applied 
Science Div. 
12:668 LBL—21466 
12:669 LBL—21741 
Lawrence Berkeley Lab., CA (USA) 
12:767 LBL—22120 
12:825 Physics Letters [Section] A 
100A NO. 6. 293-296 (6 Feb 
1984). 
California Univ., Berkeley (USA) 
12:879 LBL—21955 
12:880 LBL—21990 
12:908 Physical Review [Section] B: 
Condensed Matter 34 NO. 6. 
3807-3819 (15 Sep 1986). 
Lawrence Berkeley Lab., CA (USA). 
Materials and Molecular Research Div. 
12:972 LBL—21414 
12:981 Applied Physics Letters 49 
NO. 13. 818-820 (29 Sep 
1986). 
12:985 Inorganic Chemistry 25 NO. 
18. 3131-3135 (27 Aug 
1986). 
Lawrence Berkeley Lab., CA (USA) 
12:992 LBL—21981 
12:995 Journal of Physical 
90 NO. 21. 5154-5164 (9 Oct 
1986). 
12:1004 Journal of Physical 
90 NO. 20. 4797-4805 (25 
Sep 1986). 
California Univ., Berkeley (USA) 
12:1014 LBL—22225 
Lawrence Berkeley Lab., CA (USA) 
12:1090 LBL—20446 
12:1097 Physical Review Letters 57 
NO. 15. 1871-1874 (13 Oct 
1986). 
California Univ., Berkeley (USA) 
12:1127 LBL—21332 
Lawrence Berkeley Lab., CA (USA). 
Accelerator and Fusion Research Div. 
12:1175 LBL—21194 
12:1176 LBL—21348 
Berkeley Lab., CA (USA) 
12:1177 LBL—21618 
Berkeley Lab., CA (USA). 
Accelerator and Fusion Research Div. 
12:1178 LBL—21745 
Lawrence National Lab., CA 
(USA) 
12:1179 LBL—21826 
Lawrence Berkeley Lab., CA (USA) 
12:1180 LBL-PUB—496-No.3 
12:1193 AIP (American Institute of 
Physics) Conference 
Proceedings 130 NO. 1. 324- 
328 (15 Jul 1985 
12:1211 LBL—22085 
12:1282 Nuclear Instruments and 


Methods in Physics 
Research, Section A: 
Accelerators, Spectrometer 
Lawrence Berkeley Lab., CA (USA). Applied 
Science Div. 


12:1498 LBL—20204 











AC93-76SF00515 





Abstract No. Report No. 
Lawrence Berkeley Lab., CA (USA) 
12:1499 LBL—20261 
niv., Berkeley _ 
12:1639 LBL—2206 
Berkeley Lab., CA (USA). Applied 
Science Div. 
12:1994 LBL—21642 
Lawrence Berkeley Lab., CA (USA) 
12:2053 LBL-PUB—3000 
12:2062 LBL—21439 
12:2171 LBL—21487 
12:2181 Physical Review [Section] A: 
General Physics 34 NO. 5. 
3782-3791 (Nov 1986). 
12:2189 Journal of Chemical Physics 
85 NO. 8. 4749-4750 (15 Oct 
1986). 
12:2190 Journal of Chemical Physics 
85 NO. 8. 4348-4361 (15 Oct 
1986). 
12:2257 Physical Review Letters 57 
NO. 8. 945-948 (25 Aug 
1986). 
12:2278 LBL—22074 
12:2371 Physical Review [Section] D: 
Particles and Fields 34 NO. 
8. 2347-2351 (15 Oct 1986). 
12:2385 Physical Review Letters 57 
NO. 9. 1102-1105 (1 Sep 
1986). 
12:2394 LBL-PUB—426-Rev.7/86 
12:2434 Physical Review Letters 53 
NO. 21. 2004-2015 (19 Nov 
. 1984). 
12:2518 Physical Review Letters 57 
NO. 9. 1120-1123 (1 Sep 
1986). 
12:2521 Physical Review [Section] C: 
Nuclear Physics 34 NO. 3. 
1072-1080 (Sep 1986). 
12:2527 Physics Letters [Section] B 
144B NO. 3-4. 158-162 (30 
Aug 1984). 
12:2691 Applied Optics 25 NO. 18. 
3269-3282 (15 Sep 1986). 
12:2694 Nuclear Physics B, Field 
Theory Statistical Systems 
270 NO. 4. 651-686 (25 Aug 
1986). 
12:2706 LBL—22086 
12:2824 Physics Letters [Section] A 
106A NO. 1-2. 29-33 (19 
Nov 1984). 
12:3008 LBL—21798 
12:3025 Review of Scientific 
Instruments 57 NO. 10. 
2387-2395 (Oct 1986). 
12:3187 LBL—20230 
12:3256 SIAM Journal on Scientific 
and Statistical Computing 7 
NO. 4. 1059-1080 (Oct 
1986). 
Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305 
12:853 Journal of Vacuum Science 
and Technology, A: 
Vv Surfaces, 


acuum, 
Films 4 NO. 5. 2356-236 
Stanford Linear Accelerator Center, Menlo 
Park, CA (USA) 


12:1142 SLAC-TN—86-4 
12:1181 SLAC-CN—337-Rev. 
12:1182 SLAC-PUB—4081 
12:1212 SLAC-PUB—4058 
12:1367 SLAC-PUB—4084 
12:1374 Review of Scientific 
Instruments 57 NO. 10. 
2577-2583 (Oct 1986). 
12:2253 SLAC-PUB—4080 
12:2258 Physical Review Letters 57 
NO. 5. 527-530 (4 Aug 
1986). 


Contract No. 


AC03-77CS34510 


AC03-79SF10499 


AC03-81ER40050 


AC03-84ER53158 
AC03-84SF11962 
AC03-84SF12198 


AC03-84SF12235 


AC03-85SF15882 


AC04-76DP00053 


AC04-76DP00613 


AC04-76DP00789 


ERA-12/1 / 352CN 


Abstract No. Report No. 

12:2295 Physical Review Letters 57 
NO. 5. 523-526 (4 Aug 
1986). 

12:2303 Physics Letters [Section] B 
126B NO. 1-2. 111-116 (23 
Jun 1983). 

12:2366 SLAC—302 

12:2367 SLAC-PUB—4032 


Beach, CA (USA) 


12:2697 Nuclear Physics [Section] B 
272 NO. 3/4. 598-646 (4 


Aug 1986). 
GA Technologies, Inc., San Diego, CA 
(USA) 
12:2722 GA-A—18590 


12:2968 GA-A—18593 
GA Technologies, Inc., San Diego, CA 
(USA) 


12:416 GA-A—18591 
Houston Univ., TX (USA). Dept. of 
Chemical 


Engineering 
12:1111 DOE/SF/12198—T1 
GTE Lighting Products, Danvers, MA (USA) 
12:1137 DOE/SF/12235—T1 
Energy Design Resources, Inc., St. Louis, 
MO (USA) 
12:658 DOE/SF/15882—T1 
Monsanto Research Corp., Miamisburg, OH 
(USA). Mound 


12:961 MLM—3385 
12:3239 MLM—3382 
Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div. 
12:1048 BDX—613-3580 
Pacific Northwest Lab., Richland, WA 
(USA) 
12:166 SAND—86-7117 
12:231 Nuclear and Chemical Waste 


Management 6 NO. 1. 3-14 
(1986). 
Sandia National Labs., Albuquerque, NM 
(USA) 


12:250 NUREG/CR—3328 
12:252 SAND--86-2186C 
12:331 SAND—86-1923 
12:526 NUREG/CP—0076 
12:555 NUREG/CR—4308 
12:556 NUREG/CR—4455 
12:557 NUREG/CR—4558 
12:558 NUREG/CR—4570 
12:564 


SAND—86-0579C 
Sandia National Labs., Albuquerque, NM 
(USA). 6447 Div. 
12:565 SAND—86-0805C 
Sandia National Labs., Albuquerque, NM 
(USA) 


12:566 SAND—86-1569C 
12:567 SAND—86-2141C 
12:568 SAND—86-2166C 
12:587 SAND—86-1097C 
12:588 SAND—86-1147C 
12:777 SAND—86-1066C 
12:778 SAND—86-2043C 
12:864 Journal of Chemical Physics 


986). 
12:866 Physical Review [Section] A: 
2346-2350 (Sep 1986). 





353CN / ERA-12/1 


Contract No. 


12:904 


12:906 


12:916 


12:983 


12:1050 
12:1051 


Report No. 


Journal of Materials Research 
1 NO. 5. 717-723 Gep 1986). 
Molecular 
Crystals 106 tao (1984). 


NO. 17. 1053-1055 (27 Oct 
1986). 

Applied Physics Letters 49 
NO. 12. 731-733 (22 Sep 


1986). 

Applied Physics Letters 49 
NO. 11. 642-644 (15 Sep 
1986). 

Applied Physics Letters 49 
NO. 10. 581-583 (8 Sep 
1986). 

Journal of Physical 
90 NO. 20. 4839-4843 os 
Sep 1986). 

SAND—86-0287C 

SAND—86-1174C 


Arizona State Univ., Tempe (USA) 


12:1052 


SAND—86-2415C 


Sandia National Labs., Albuquerque, NM 


(USA) 
12:1065 
12:1100 


12:1128 


12:1419 
12:2081 
12:2084 


12:2192 


12:2203 


12:2235 


12:2237 
12:2238 
12:2239 
12:2578 
12:3015 


12:3016 
12:3020 


SAND—86-1226C 
Applied Physics Letters 49 
NO. 12. 684-686 (22 Sep 
1986). 
NUREG/CR—3197-Vol.2 
NM 


Journal of Applied Physics 60 
NO. 7. 2266-2271 (1 Oct 
1986). 

SAND—85-0293 


SAND—86-04 

Journal of Heat Transfer 108 
NO. 3. 585-590 (Aug 1986). 

Journal of Chemical Physics 
85 NO. 7. 4140-4147 (1 Oct 
1986). 

AIP (American Institute of 
Physics) Conference 

147 NO. 1. 246- 

252 (10 Sep 1986 

Journal of Chemical Physics 
85 NO. 8. 4638-4649 (15 Oct 
1986). 


Journal of Rheology 30 NO. 5. 


1031-1052 (Oct 1986). 
Journal of Rheology 30 NO. 5. 
1053-1076 (Oct 1986). 


Journal of Rheology 30 NO. 5. 


1077-1083 (Oct 1986). 
Physical Review [Section] B: 


Condensed Matter 34 NO. 6. 


4155-4161 (15 Sep 1986). 
SAND—86-0242 


SAND—86-1073C 
Journal of Applied Physics 60 
NO. 11. 3821-3824 (1 Dec 


1986). 
Sandia National Labs., Albuquerque, NM 
(USA). Computer Communications 


Design Div. 
12:3242 


SAND—85-0866 


Sandia National Labs., Albuquerque, NM 


AC04-76EV01013 


AC05-760R00001 


AC05-760R00033 


AC05-840R21400 


Abstract No. Report No. 


BDM Corp., Albuquerque, NM (USA) 
12:3247 SAND—86-2188 
Sandia National Labs., 
(USA). Safety and Environmental 
Studies Div. 
« 12:3248 SAND—86-2234C 
Sandia National Labs., Albuquerque, NM 
(USA) 
12:3285 SAND—86-1429 
Analysis Review and Critique, Santa Cruz, 
CA (USA) 
12:291 SAND—86-8183 
Lawrence Livermore National Lab., CA 
(USA) 


12:781 UCRL—9462' 
Sandia National Labs., Sain CA (USA) 
12:1053 SAND—86-8218 
Toxicology Research Institute, 
NM 


12:2032 American Industrial Hygiene 
Association Journal 46 NO. 
8. 449-454 (Aug 1985). 
Arizona Public Service Co., Phoenix (USA) 
12:312 DOE/ET/20624—T14 
Texas Tech Univ., Lubbock (USA) 
12:290 DOE/AL/21557—T10 
Texas Tech Univ., Lubbock (USA). Dept. of 
Mechanical Engineering 
12:327 DOE/AL/21557—T11 
Goodyear Atomic Corp., Piketon, OH 
(USA). Technical Div. 
12:256 GAT-T—3369 
Goodyear Atomic Corp., Piketon, OH (USA) 


GAT-T—3381 
Naval Weapons Center, China Lake, CA 
(USA) 
12:613 CONF-8606221—1 
Oak Ridge Associated Universities, Inc., TN 
(USA) 
12:621 DOE/ER—0175-4 
12:1911 CONF-851113—9 
American Statistical Association, 
Washington, DC 
12:1971 DOE/ER/60346—1(Nov 


1985). 
Oak Ridge Associated Universities, Inc., TN 
(USA) 
12:1996 ORAU—266 
12:2054 ORAU—255 
12:3185 CONF-8606219—1 
Oak Ridge National Lab., TN (USA) 
12:42 eens 
12:44 ORNL/FETEP— 
“= en Menlo Park, CA (USA) 
DOE/OR/21400—H2 
Oak Ridge National Lab., TN (USA) 
12:92 ORNL/TM—10143 
12:152 CONF-860654—10 
12:210 ORNL/TM—9976 
12:251 ORNL/TM—9991 
12:255 CONF-8609166—1 
Oak Ridge National Lab., TN (USA). 


DOE/NDC—41 
Oak Ridge National Lab., TN (USA). 
Operations Div. 

12:269 CONF-860810—29 
Oak Ridge National Lab., TN (USA). 
Environmental Sciences Div. 

CONF-8608120—1 
















Contract No. 






































































Abstract No. Report No. 


Oak Ridge National Lab., TN (USA). Solid 
State Div. 
12:294 CONF-8609127—8 
Oak Ridge National Lab., TN (USA). 
Engineering Technology Div. 
12:395 NUREG/CR—4652 
Oak Ridge National Lab., TN (USA) 
12:397 ORNL/TM—9780/V3 
12:411 NUREG/CR—4439 ; 
State Univ., Baton Rouge (USA) 
12:412 NUREG/CR—4647 
Oak Ridge National Lab., TN (USA). 
Engineering Technology Div. 
12:471 ORNL/TM—10065 
Franklin Research Center, Philadelphia, PA 
(USA) 


12:477 NUREG/CR—4257-Vol.2 
Oak Ridge National Lab., TN (USA). 
Operations Div. 
12:496 ORNL/TM—10160 
Oak Ridge National Lab., TN (USA) 
12:504 CONF-860932—2 


CONF-8610135—2 
Oak Ridge National Lab., TN (USA) 
12:554 NUREG/CR—4265-Vol.2 
Oak Ridge National Lab., TN (USA). 
Engineering Technology Div. 
12:559 NUREG/CR—4716 
Oak Ridge National Lab., TN (USA) 
12:561 ORNL/TM—9638 
12:594 ORNL/TM—10133 
Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (USA). Office of Technology 
Applications 
12:612 CONF-861211—6 
Oak Ridge National Lab., TN (USA) 
12:671 ORNL/CON—206 
12:672 ORNL/CON—215 
Illinois Univ., Urbana (USA). Dept. of 
Mechanical and Industrial 
12:673 ORNL/Sub—81-7762/5-01 
Little (Arthur D.), Inc., Cambridge, MA 
(USA) 


12:674 ORNL/Sub—84-00205/1 
Oak Ridge National Lab., TN (USA) 
12:683 Reito 60 NO. 687. 72-79 (Jan 
1985). 
12:686 ORNL/TM—10060 


Oak Ridge National Lab., TN (USA). Metals 
and Ceramics Div. 
12:726 CONF-860421—65 
Oak Ridge National Lab., TN _— 
12:727 CONF-860594— 
Oak Ridge National Lab., TN (SA). Metals 
and Ceramics Div. 


12:728 CONF-860605—29 
12:729 CONF-860605—30 
12:730 CONF-860605—32 
12:731 CONF-860953—2 
Oak Ridge National Lab., TN (USA). 
Engineering Technology Div. 
12:732 CONF-861043—2 


Oak Ridge National Lab., TN (USA). Metals 
and Ceramics Div. 


12:733 CONF-861111—6 
Oak Ridge National Lab., TN (USA) 
12:774 ORNL—6313 
12:775 ORNL—6323 
12:776 ORNL/TM—10125 
12:814 Physical Review Letters 57 
NO. 9. 1181-1184 (1 Sep 
1986). 
12:816 Physical Review Letters 57 
NO. 8. 1076-1079 (25 Aug 
1986). 
12:842 CONF-860714—4 


Oak Ridge National Lab., TN (USA). Solid 
State Div. 


12:843 CONF-861019—6 





Contract No. 


ERA-12/1 / 354CN 





Abstract No. Report No. 
12:851 Physical Review [Section] B: 
Condensed Matter 34 NO. 6. 
4368-4371 (15 Sep 1986). 


Oak Ridge National Lab., TN (USA). Metals 
and Ceramics Div. 
12:862 CONF-850705—2 
Oak Ridge National Lab., TN (USA). Solid 
State Div. 


12:873 CONF-8605111—5 
12:888 Journal of Chemical Physics 
85 NO. 10. 6022-6026 (15 
Nov 1986). 
12:893 Physical Review [Section] B: 
Condensed Matter 34 NO. 8. 
5610-5620 (15 Oct 1986). 
12:919 Physical Review Letters 57 
NO. 7. 873-876 (18 Aug 
1986). 
12:920 Applied Optics 25 NO. 16. 
2675-2680 (15 Aug 1986). 
Oak Ridge National Lab., TN (USA) 
12:930 Entropie NO. 125/126. 136- 
141 (1985). 
12:933 CONF-860891—2 
12:934 CONF-861019—4 
12:996 Journal of Physical 
pon NO. 21. 4941-4945 ° Oct 
Oak Ridge National Tas. TN (USA). 
Operations Div. 
12:1024 CONF-860939—1 
Oak Ridge National Lab., TN (USA) 
12:1058 - CONF-861102—23 
Oak Ridge National Lab., TN (USA). Fuel 
Recycle Div. 
12:1059 CONF-861102—24 
Oak Ridge National Lab., TN (USA) 
12:1063 ORNL—6275 
12:1285 Nuclear Instruments and 
Methods in Physics 
Research, Section A: 
Accelerators, 
12:1364 ORNL/TM—10115 
Oak Ridge National Lab., TN (USA). 
Environmental Sciences Div. 
12:1494 CONF-8606210—1 
Oak Ridge National Lab., TN (USA) 
12:1501 ORNL/CDIC—15 
12:1640 ORNL/TM—10104 
Oak Ridge National Lab., TN (USA). 
Environmental and Occupational Safety 
Div. 
12:1751 agg eee 
Oregon State Univ., Corvallis (USA) 
12:1774 aan B—0079 
Oak Ridge National Lab., TN (USA). 
Environmental Sciences Div. 
12:1778 ORNL/TM—10024 
Oak Ridge National Lab., TN (USA) 
12:1782 ORNL/TM—9916 
Southwest Foundation for 
Research, San Antonio, TX (USA). 
Dept. of Genetics 
12:1879 CONF-8606225—1 
Oak Ridge National Lab., TN (USA) 
12:1891 ORNL/TM—10230 
12:1932 ORNL/TM—10082 
Oak Ridge National Lab., TN (USA). 
Energy Div. 
12:1966 CONF-860932—3 
Oak Ridge National Lab., TN (USA) 
12:1968 CONF-8609147—1 
Statistical Association, 
Washington, DC 
12:1969 = 
1985). 
12:1975 DOE/ER/60346—1(Nov 
1985). 
12:1976 DOE/ER/60346—1(Nov 








355CN / ERA-12/1 


Contract No. 





Abstract No. Report No. 

' Oak Ridge National Lab., TN (USA). 
Environmental and Occupational Safety 
Div. 

12:1997 ORNL/TM—10119 
Oak Ridge National Lab., TN (USA). Health 
and Safety Research Div. 
12:2010 CONF-860806—1 
12:2024 Federation Proceedings, 
Federation of American 
Societies for i 
Biology 45 NO. 6 
12:2025 Federation i 
Federation of American 
Societies for Experimental 
Biology 45 NO. 6 
Arizona State Univ., Tempe (USA) 
12:2051 CONF-8508204—1 
Oak Ridge National Lab., TN (USA) 
12:2074 CONF-861108—1 
Oak Ridge National Lab., TN (USA). Health 
and Safety Research Div. 
12:2142 CONF-850484—6 
Oak Ridge National Lab., TN (USA). 
Physics Div. 
12:2143 CONF-861114—6 
Oak Ridge National Lab., TN (USA) 
12:2145 CONF-8609169—1 
12:2416 ORNL/TM—10191 
12:2426 Nuclear Physics [Section] A 
455 NO. 1. 118-140 (7 Jul 
1986). 
Oak Ridge National Lab., TN (USA). 
Physics Div. 
12:2427 CONF-861114—5 
12:2454 Physical Review Letters 57 


NO. 6. 667-670 (11 Aug 


1986). 
Joint Inst. for Heavy Ion Research, Oak 
Ridge, TN (USA) 
12:2477 CONF-8609163—1 
Oak Ridge National Lab., TN (USA). Solid 
State Div. 
12:2531 CONF-861111—5 
Oak Ridge National Lab., TN (USA) 
12:2532 CONF-8606146—4 
12:2533 CONF-8606146—5 
12:2546 ORNL/TM—10040 
12:2549 Nuclear Instruments and 
Methods .in Physics 
Research 250 NO. 3. 557- 
564 (20 Sep 1986). 
Radiation Research 104 S.20- 
S.26 (1985). 
12:2571 Physical Review [Section] B: 
Condensed Matter 34 NO. 8. 
5530-5539 (15 Oct 1986). 
12:2709 CONF-851136—8 
12:2710 CONF-861102—14 
Texas Univ., Austin (USA). Inst. for Fusion 
Studies 


12:2553 


12:2725 IAEA-CN—47/D-V-8 
12:2767 Journal of tational 
Physics 66 NO. 2. 411-444 
(Oct 1986). 
12:2771 Physics of Fluids 29 NO. 9. 
2951-2959 (Sep 1986). 
Oak Ridge National Lab., TN (USA) 
12:2940 CONF-851102—112 
12:2941 CONF-851102—113 


Oak Ridge National Lab., TN (USA). Fusion 


Energy Div. 

12:2942 CONF-860914—5 
Oak Ridge National Lab., TN (USA) 
12:2943 CONF-860917—2 
12:2944 CONF-860917—3 
12:2945 CONF-860917—4 
12:2946 CONF-860917—5 
12:2947 CONF-860917—6 
12:2948 CONF-860917—7 
12:2949 CONF-861131—1 


Contract No. 


AC05-840T21400 


AC06-76FF02170 


AC06-76RL01830 


AC06-76RL01830 
Abstract No. Report No. 
Oak Ridge National Lab., TN (USA). Fusion 
Energy Div. 
12:2964 DOE/OR/21400—T274 
Oak Ridge National Lab., TN (USA). Fusion 
Engineering Design Center 
12:2965 DOE/OR/21400—T275 
12:2966 DOE/OR/21400—T276 
Oak Ridge National Lab., TN (USA) 
12:3010 ORNL/TM—10102 
12:3026 Review of Scientific 
Instruments 57 NO. 10. 
2636-2637 (Oct 1986). 
12:3028 Fusion Technology 10 NO. 2. 
227-235 (Sep 1986). 
12:3029 Fusion Technology 10 NO. 2. 
179-226 (Sep 1986). 
Oak Ridge National Lab., TN (USA). 
Information Resources Organization 
12:3184 CONF-8510370—1 
Oak Ridge National Lab., TN (USA). 


Computing and Telecommunications 
Div. 


12:3221 CONF-860363—4 
Oak Ridge National Lab., TN (USA) 
12:3222 CONF-861102—15 


12:3240 ORNL/TM—9816 
12:3241 ORNL/TM—10148 
Oak Ridge National Lab., TN (USA). 
Energy Div. 
12:3265 CONF-8609171—1 
Oak Ridge National Lab., TN (USA) 
12:3287 ORNL—6203 
Oak Ridge Gaseous Diffusion Plant, TN 
(USA) 
12:190 K/TR—86/13([1986)). 
Oak Ridge National Lab., TN (USA). 
Operations Div. 
12:2144 CONF-861114—7 
Westinghouse Hanford Co., Richiand, WA 
(USA) 


12:163 HEDL-SA—3314-FP 
Engineering 
Richland, WA (USA) 
12:200 HEDL-SA—3318-FP 
USDOE, Washington, DC 
12:433 HEDL-SA—3294-S 
Westinghouse Hanford Co., Richland, WA 
(USA) 
12:434 HEDL-SA—3386-FP 
Engineering 
Richland, WA (USA) 
12:435 HEDL-SA—3399-FP 
12:516 HEDL-SA—2801-FP 
12:739 HEDL-SA—3044-FP 
12:740 HEDL-SA—3408-FP 
12:1123 HEDL-SA—3517-FP 


Pacific Northwest Lab., Richland, WA 
(USA) 


12:32 PNL-SA—14231 
12:33 HRC and CC, Journal of High 
Resolution Chromatography 
’ and Chromatography 
Communications 8 
USDOE Richland Operations Office, WA 
12:159 DOE/RL—86-5 
Auburn Univ., AL (USA) 
12:164 PNL—5998 


Johnson (E.R.) Associates, Inc., Reston, VA 
(USA) 
12:165 PNL—6031 
Pacific Northwest Lab., Richland, WA 
(USA) 


12:212 PNL—5904-1 

12:213 PNL—5904-2 

12:214 PNL—6005 

12:239 Journal of the American 


Ceramic Society 67 NO. 4. 
C.69-C.70 (Apr 1984). 
12:339 PNL—5991 














AC06-76RL01857 








Contract No. 



















































































AC06-76RL01857 


AC06-77RL01030 


AC06-81ER40048 


AC06-84RL 10436 


AC07-761D01570 


Abstract No. Report No. 
12:394 NUREG/CR—3613-Vol.3- 


No.2 
Battelle Human Affairs Research Center, 
Seattle, WA (USA) 


12:448 NUREG/CR—4125-Vol.1- 
Rev.1 

12:449 NUREG/CR—4125-Vol.2- 
Rev.1 


Pacific Northwest Lab., Richland, WA 
(SSA) 


12:497 PNL—6017 
12:883 PNL-SA—14286 
12:1040 PNL—6027 
12:1365 PNL—5813-Pt.2 
12:1366 PNL-SA—14319 


Oak Ridge Associated Universities, Inc., TN 
(USA) 
12:1625 PNL-SA—13793 
Pacific Northwest Lab., Richland, WA 
(USA) 
12:1753 PNL-SA—13991 
Battelle Marine Research Lab., Sequim, WA 
(USA) 
12:1876 PNL—6016 
American Statistical Association, 
Washington, DC 
12:1970 DOE/ER/60346—1(Nov 


1985). 
Pacific Northwest Lab., Richland, WA 
(USA) 


12:1998 PNL—5484 
12:2022 Bulletin of Environmental 
Contamination and 


Toxicology 37 NO. 1. 125- 
132 (Jul 1986). 


12:2055 PNL-SA—14093 

12:2070 Water Resources Bulletin 21 
NO. 6. 919-930 (Dec 1985). 

12:2206 Physical Review Letters 57 
NO. 9. 1130-1132 (1 Sep 
1986). 

12:2559 PNL—5660 


UNC Nuclear Industries, Inc., Richland, WA 
(USA) 
12:570 UNI—3793 
12:571 UNI-SA—181 
Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations 


12:157 RHO-PB-SR—10-B-CP- 
May.86 
12:562 RHO-RE-ST—49P 


Washington Univ., Seattle (USA). Dept. of 
Physics 


12:2260 DOE/ER/40048—12-P6 
12:2305 DOE/ER/40048—08-P6 
12:2428 DOE/ER/40048—177-L6 


Parsons (Ralph M.) Co., Pasadena, CA 
(USA) 


12:160 DOE/RL/10436—T1 
EG and G Idaho, Inc., Idaho Falls (USA) 
12:196 DOE/LLW—54T 
12:198 EGG—2400 
12:199 EGG-M—24385 
12:209 NUREG/CR—4701 
12:385 EGG-M—21286 
12:401 EGG-M—06986 
12:402 EGG-M—07086 


Idaho National Engineering Lab., Idaho 
Falls (USA) 


12:474 EGG-M—01485 

EG and G Idaho, Inc., Idaho Falls (USA) 
12:482 EGG-M—23084 
12:506 EGG-M—04286 


Idaho National Engineering Lab., Idaho 
Falls (USA) 


12:507 EGG-M—05686 
EG and G Idaho, Inc., Idaho Falls (USA) 


12:508 EGG-M—07586 
12:509 EGG-M—08286 
12:510 EGG-M—31786 


Contract No. 


AC07-841D12435 


AC08-82NV 10308 


AC08-84NV 10327 


AC09-76SR00001 


AC20-84LC11053 


ERA-12/1 / 356CN 





Abstract No. Report No. 


American Nuclear Society. Northeastern 
New York Section 


12:537 NUREG/CP—0080- 
Vol.1(Aug 1986). 

EG and G Idaho, Inc., Idaho Falls (USA) 
12:552 NUREG/CR—4129-Vol.1 
12:553 NUREG/CR—4129-Vol.2 
12:560 NUREG/CR—4749 


Idaho National Engineering Lab., Idaho 
Falls (USA) 
12:584 EGG-M—19786 
Ford Aerospace and Communications Corp., 
Newport Beach, CA (USA) 
12:585 EGG-M—23986 
Idaho National Engineering Lab., Idaho 
Falls (USA) 
12:703 EGG-M—19886 
EG and G Idaho, Inc., Idaho Falls (USA) 
12:704 EGG-M—23786 
Ford Motor Co., Dearborn, MI (USA). 
Research Staff 
12:706 EGG-M—24086 
Idaho National Engineering Lab., Idaho 
Falls (USA) 
12:734 EGG-M—27986 


EG and G Idaho, Inc., Idaho Falls (USA) 
12:735 EGG-M—28086 
12:881 NUREG/CR—4637 
12:1049 EGG-M—20486 
12:1121 EGG-M—11086 
12:1122 EGG-M—22785 


12:1495 EGG-M—26785 
12:2556 EGG-M—17886 

EG and G Idaho, Inc., Idaho Falls (USA) 
12:2967 EGG-M—04186 


Idaho National Engineering Lab., Idaho 
Falls (USA) 


12:3226 EGG-M—02786 
EG and G Idaho, Inc., Idaho Falls (USA) 
12:3227 EGG-RTH—7397-Vol.2 


Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls (USA) 
12:1760 WINCO—1041 
General Electric Co., Schenectady, NY 
(USA) 


Inc., Las Vegas, NV (USA) 
12:1447 DOE/NV/10327—25 
12:1967 CONF-860932—4 
Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab. 
12:197 DP—84-125-3/4 
12:1636 DPST—86-346 
12:1725 DP-MS—85-129 
South Carolina Univ., 
Dept. of Geography 
12:1874 DP-MS—85-118 
Du Pont de Nemours (E.1.) and Co., Aiken, 
SC (USA). Savannah River Lab. 
12:1981 DP-MS—85-145 
Grace (James B.), Fayetteville, AR (USA) 
12:2006 DPST—85-257 
Environmental and Chemical Sciences, Inc., 
Aiken, SC (USA) 
12:2007 DPST—85-260 
12:2008 DPST—85-789-Vol.1 
12:2009 DPST—85-789-Vol.2 
Du Pont de Nemours (E.1.) and Co., Aiken, 
SC (USA). Savannah River Plant 
12:2013 DP-MS—85-112 
Arizona Univ., Tucson (USA). Dept. of Civil 
Engineering and Engineering Mechanics 
12:5 DOE/LC/11053—2151 





357CN / ERA-12/1 


Contract No. 
AC21-84MC21050 


AC21-84MC21181 


AC21-84MC21233 


AC21-85MC22059 


AC22-83PC60015 


AC22-83PC60775 


AC22-83PC60789 


AC22-84PC70507 


AC22-84PC70508 


AC22-85PC81008 


AC22-85PC81201 


AC79-83BP11551 


AC79-83BP13795 


AC79-85BP20911 


AC79-85BP21604 


AI01-76ET20320 


AI01-77CS51040 


AI05-83ER13108 


AI05-86TC40017 


AI08-76DP00351 


AI08-79DP40092 


AI21-83MC20417 


Abstract No. Report No. 


Lowell (P.S.) and Co., Inc., Austin, TX 
(USA) 
12:8 DOE/MC/21050—2166 
Geoexplorers International, Inc., Denver, CO 
(USA) 
12:99 DOE/MC/21181—1950-Vol.5 
Westinghouse Electric Corp., 
PA (USA). Power Generation 
Operations Div. 
12:359 DOE/MC/21233—2170 
Brigham Young Uniy., Provo, UT (USA). 
Combustion Lab. 
12:9 DOE/MC/22059—2207 
Wyoming Univ., Laramie (USA). Office of 
Univ. Research 
12:28 DOE/PC/60015—41 
Institute of Gas Technology, Chicago, IL 
(USA) 
12:54 DOE/PC/60775—31 
Institute of Gas Technology, Chicago, IL 
(USA) 


12:55 DOE/PC/60789—1 
12:56 DOE/PC/60789—3 
12:57 DOE/PC/60789—4 
12:58 DOE/PC/60789—6 
12:59 DOE/PC/60789—7 


Avco-Everett Research Lab., Everett, MA 
(USA) 
12:641 DOE/ET/70507—8 
12:642 DOE/ET/70507—9 
TRW Space and Technology Group, Redondo 
Beach, CA (USA). Energy Div. 
12:643 MHD.-III—85-070 
Tennessee Univ., Tullahoma (USA). Space 
Inst. 
12:37 DOE/PC/81008—T3 
12:38 DOE/PC/81008—T4 
Institute of Gas Technology, Chicago, IL 
(USA) 


12:20 DOE/PC/81201—T4 
ECO Northwest, Portland, OR (USA) 
12:592 DOE/BP/11551—2 


Pacific Northwest Lab., Richland, WA 
(USA) 
12:651 DOE/BP/13795—9 
Heath (Richard) and Associates, Fresno, CA 
(USA) 
12:653 DOE/BP/20911—1 
National Center for Appropriate Technology, 
Butte, MT (USA) 
12:654 DOE/BP/21604—3 
National Aeronautics and Space 
Administration, Cleveland, OH (USA). 
Lewis Research Center 
12:345 DOE/NASA/20320—71 
Garrett Turbine Engine Co., Phoenix, AZ 
(USA) 
12:702 DOE/NASA—0167-10 
National Bureau of Standards, W: 
DC (USA). Chemical Kinetics Div. 
12:1017 DOE/ER/13108—T1 
National Bureau of Standards, Washington, 
DC (USA). Office of Standard 
Reference Data 
12:3266 DOE/TC/40017—1 
National Oceanic and Atmospheric 
Administration, Las Vegas, NV (USA). 
Weather Service Nuclear Support Office 
12:1486 NVO—304 
Naval Research Lab., Washington, DC 
(USA) 


12:3009 NRL-MR—5839 
Jet Propulsion Lab., Pasadena, CA (USA) 
12:6 DOE/MC/20417—1746 


12:7 DOE/MC/20417—1749 


Contract No. 
AI79-83BP39796 


AI79-83BP39836 


AMO03-76SF00113 


AS03-83ER13100 


AS03-83ER13120 


AS04-76ER03347 


AS05-76ER03346 


AS05-76ER04310 


AS05-76ER05034 


AS05-76ER05096 


AS05-78ER06034 


AS05-80ER10604 


AS05-80ER10742 


AS05-81ER10947 


AS05-81EV 10586 


AS05-82ER13023 


AS05-84ER13147 


AS07-80ER10775 





AS07-80ER 10775 


Abstract No. Report No. 


Oregon Dept. of Fish and Wildlife, Portland 
(USA) 
12:284 DOE/BP/39796—1 
Tennessee Valley Authority, Chattanooga 
(USA). Div. of Conservation and Energy 
Management 


12:1626 TVA/OP/CEM—86/27-Vol.1 
12:1627 TVA/OP/CEM—86/27-Vol.2 
University of Southern Marina 


del Rey, USA. Inst. of Physics; Stanford 
Univ., CA, USA. S 
12:1383 Nuclear Instruments and 
Methods in Physics 
Research, Section A: 
Accelerators, Spectrometer 
California Univ., Berkeley (USA). Dept. of 
Geology and Geophysics 
12:340 DOE/ER/13100—T1 
California Inst. of Tech., Pasadena (USA). 
Seismological Lab. 
12:2075 DOE/ER/13120—T1 
New Mexico Univ., Albuquerque (USA) 
12:2436 DOE/ER/03347—T1 
Georgia Inst. of Tech., Atlanta (USA). 
School of Chemistry 
12:1025 DOE/ER/03346—270 
Smithsonian Rockville, MD 
(USA). Smithsonian Environmental 
Research Center 


12:299 DOE/ER/04310—TS 
Vanderbilt Univ., Nashville, TN (USA). 
Dept. of Physics and Astronomy 
12:2390 DOE/ER/05034—9 
12:2458 Physics Letters [Section] B 
139B NO. 4. 276-278 (17 
May 1984). 
Rice Univ., Houston, TX 
12:1388 Nuclear Instruments and 
Methods in Physics 
Research 221 NO. 2. 334- 
346 (1984). 
Univ. of North Carolina, Chapel Hill 
12:999 Journal of Physical 
90 NO. 21. 5307-5312 (9 Oct 
1986). 
Texas Tech Univ., Lubbock 
12:964 Analytical Chemistry 58 NO. 


13. 2723-2726 (Nov 1986). 
Brookhaven National Lab., Upton, NY, 


USA; North Carolina State Univ., 
Raleigh, USA; Connecticut Univ 
12:1300 Nuclear Instruments and 
Methods in Physics 
Research, Section A: 
Accelerators, Spectrometer 
12:1379 Nuclear Instruments and 
Methods in Physics 
Research, Section A: 
Accelerators, Spectrometer 
Univ. of Texas, Austin 
12:989 Physica A (Amsterdam) 115A 
552-566 (1982). 


Univ. of Maryland School of Medicine, 
Baltimore 


12:2021 Environmental Research 41 
NO. 1. 239-250 (Oct 1986). 
Texas A & M Univ., College Station 
12:1908 Journal of the American 
Chemical Society 108 NO. 
20. 6174-6179 (1 Oct 1986). 
Texas Univ., Austin (USA). Dept. of Physics 
12:2700 DOE/ER/13147—2-Pt.1 
Univ. of Idaho, Moscow 
12:1909 Applied and Environmental 
Microbiology 51 NO. 1. 
171-179 (Jan 1986). 














AS19-80BC 10300 


Contract No. 
AS19-80BC10300 


AS19-81BC10508 


AS20-82LC10887 
AT06-70ER73019 


AT06-79ER10405 


AT06-79EV10270 


AT06-83ER13121 


AT21-83MC20158 


FC02-80CS30346 


FC07-831D12440 


FC21-83FE60177 


FC21-83FE60181 


FC22-83FE60149 


FC22-85PC80009 


FG01-84CE15171 


FG01-85CE15239 


FG01-86CE15279 


FG01-86CE63478 


FG01-86CE63501 


FG02-79ET00089 


FG02-84ER40169 


FG02-84ER45073 


FG02-85ER13449 


Abstract No. Report No. 


Univ. of Oklahoma, Norman 
12:2085 Applied and Environmental 
Microbiology 51 NO. 1. 39- 
43 (Jan 1986). 
University of Southern California, Los 
Angeles (USA) 
12:68 DOE/BC/10508—37 
Wyoming Univ., Laramie (USA) 
12:4 DOE/LC/10887—2153 
Univ. of Washington, Seattle 
12:1895 Plant Physiology, Supplement 
80 NO. 4. 76 (Apr 1986). 
Oregon State Univ., Corvallis (USA). Dept. 
of Physics 
12:2478 DOE/ER/10405—11 
Washington Univ., Seattle (USA). Dept. of 
Biological Structure 
12:1950 DOE/EV/10270—6 
Washington Univ., Seattle (USA). Dept. of 
Applied Mathematics 


12:2699 DOE/ER/13121—6 
West Virginia Univ., Morgantown (USA). 
Dept. of Chemical Engineering 
12:117 DOE/MC/20158—2104 
Harrison Fraker Architects/Princeton 
Energy Group, NJ (USA) 
12:316 DOE/CS/30346—1 
AMAX Extractive Research and 
Development Center, Golden, CO (USA) 
12:690 DOE/ID/12440—2 
Western Research Inst., Laramie, WY (USA) 
12:3 DOE/FE/60177—2214 
12:36 DOE/FE/60177-—2204 
12:115 DOE/FE/60177—2208 
12:116 DOE/FE/60177—2213 
12:122 DOE/FE/60177—2221 
North Dakota Univ., Grand Forks (USA). 
Energy Research Center 
12:2 DOE/FE/60181—2201 
National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA) 
12:79 NIPER—119 
12:80 NIPER—168 
12:81 NIPER—171 
12:82 NIPER—185 
12:96 NIPER—198 
12:277 NIPER—139 
12:993 NIPER—199 
Kentucky Univ., Lexington (USA). Inst. for 
Mining and Minerals Research 
12:16 DOE/PC/80009—T15 
Los Alamos Consultants, NM (USA) 
12:103 DOE/CE/15171—T1 
— Inst. of America, Inc., Pasadena, 
12:296 DOE/CE/15239—T4 
12:297 DOE/CE/15239—TS5 
AV-YO, Inc., Kaneohe, HI (USA) 
12:344 DOE/CE/15279—T1 
Arrowhead Economic Opportunity Agency, 
Virginia, MN (USA) 
12:655 DOE/CE/63478—T3 
Davis County Dept. of Employment and 
Farmington, UT (USA) 
12:656 DOE/CE/63501—T3 
Univ. of Chicago, IL 
12:315 Solar Energy 31 NO. 5. 449- 


453 (1983). 
Illinois Univ., Chicago (USA). Dept. of 
Physics 


12:2261 DOE/ER/40169—3 
Battelle's Columbus Labs., OH 
12:857 Journal of Materials Science 
20 935-940 (1985). 
Brigham Young Univ., Provo, UT (USA). 
Dept. of Physics and Astronomy 
12:2963 DOE/ER/13449—4 


Contract No. 
FG02-85ER45190 


FG02-86ER13463 


FG02-86ER13491 


FG02-86ER40266 


FG02-86ER52127 


FG02-86ER60448 


FG03-85ER13448 


FG04-82AL21488 


FG05-80ET53088 


FG05-83ER60129 


FG05-84ER13192 


FG05-85ER13339 


FG05-85ER13412 


FG05-85ER60373 


FG05-86ER40252 


FG05-86ER45234 


FG06-85ER45191 


FG07-79R000077 


FG09-85ER60376 


FG18-79ET14691 


FG22-83PC60798 


FG22-83PC60799 


FG22-83PC60800 


FG22-84PC70753 


ERA-12/1 / 358CN 


Abstract No. Report No. 
Harvard Univ., Cambridge, MA (USA) 


12:1088 DOE/ER/45190—T2 
Brigham Young Univ., Provo, UT (USA) 
12:991 DOE/ER/13463—1 


Kansas State Univ., Manhattan (USA). Dept. 
of Physics 
12:2147 DOE/ER/13491—312 
Wisconsin Univ., Madison (USA). Dept. of 
Physics 


12:1223 DOE/ER/40266—T1 
Illinois Univ., Urbana (USA). Fusion Studies 

12:2717 DOE/ER/52127—7 
Massachusetts Inst. of Tech., Cambridge 

(USA) 

12:1902 DOE/ER/60448—T1 

Hughes Aircraft Co., Long Beach, CA 
(USA). Advanced Products Lab. 


Technology, Sacramento (USA) 
12:343 DOE/AL/21488—T1 
Texas Univ., Austin (USA). Inst. for Fusion 
Studies 
12:2721 DOE/ET/53088—248 
Wiley (John) and Sons, New York (USA) 
12:1884 DOE/ER/60129—1 
Louisiana State Univ., Baton Rouge (USA). 
Dept. of Physics and Astronomy 
12:2146 DOE/ER/13192—16 
Meharry Medical College, Nashville, ™ 
12:1892 Federation 


12:66 DOE/ER/13412—1 
Duke Univ., Durham, NC (USA). Dept. of 
Botany 


12:2011 DOE/ER/60373—1 
West Virginia Univ., Morgantown (USA) 
12:2262 DOE/ER/40252—1 
Georgia Inst. of Tech., Atlanta (USA). 
School of Physics 
12:2561 DOE/ER/45234—T1 
Oregon State Univ., Corvallis (USA). Dept. 
of Physics 
12:844 DOE/ER/45191—2 
Oregon Inst. of Tech., Klamath Falls (USA). 
Geo-Heat Center 
12:337 DOE/R0/00077—T1 
North Carolina State Univ., Raleigh (USA) 
12:2088 DOE/ER/60376—T2 
North Carolina State Univ., Raleigh (USA). 
Dept. of Marine, Earth and Atmospheric 
Sciences 


12:2089 DOE/ER/60376—T3 
Michigan Technological Univ., Houghton 
(USA). Ford Forestry Center 
12:46 DOE/ET/14691—2206-Vol.1 
12:47 DOE/ET/14691—2206-Vol.2 
Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Chemical Engineering 
12:11 DOE/PC/60798—12 
Massachusetts Inst. of Tech., Cambridge 
(USA) 
12:12 DOE/PC/60799—9 
Brown Univ., Providence, RI (USA). Div. of 
Engineering 


12:13 DOE/PC/60800—11 
Texas Southern Univ., Houston (USA). Dept. 
of Chemistry 
12:14 DOE/PC/70753-—-T8 





359CN / ERA-12/1 


Contract No. 
FG22-84PC70773 


FG22-84PC70779 
FG22-84PC70798 


FG22-85PC80511 


FG22-85PC80519 


FG22-85PC80525 


FG22-85PC80526 


FG22-85PC80913 


RP79-84BP 18246 


W-31-109-ENG-38 


Abstract No. Report No. 
Lehigh Univ., Bethlehem, PA (USA). Dept. 
of Chemistry 
12:29 DOE/PC/70773—7 


Colorado Univ., Boulder (USA) 
12:15 DOE/PC/70779—11 


‘Utah Univ., Salt Lake City (USA). 
Biomaterials 


Profiling Center 
12:30 DOE/PC/70798—T7 
Auburn Univ., AL (USA). Coal Conversion 
Lab. 


12:17 '  DOE/PC/80502—T2 
Illinois Univ., Urbana (USA). Dept. of 
Chemistry 


12:936 DOE/PC/80503—T4 


12:31 DOE/PC/80519—4 
Pittsburgh Univ., PA (USA). School of 
Engineering 


12:60 DOE/PC/80525—T4 
Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering 
12:273 DOE/PC/80526—TS _ 
Colorado School of Mines, Golden (USA). 
Dept. of Chemical Engineering and 
Petroleum Refining 
12:18 DOE/PC/80907—T3 
Mississippi Univ., University (USA). Dept. 
of Biology 


12:19 DOE/PC/80913—4 
USDOE Bonneville Power 
Portland, OR. Div. of Residential 


Programs 
12:652 DOE/BP/18246—2 
American Nuclear Society. Northeastern 
New York Section 


12:495 NUREG/CP—0080- 
Vol.1(Aug 1986). 

12:498 NUREG/CP—0080- 
Vol.1(Aug 1986). 

12:531 NUREG/CP—0080- 
Vol.1(Aug 1986). 

12:535 NUREG/CP—0080- 
Vol.1(Aug 1986). 

12:536 NUREG/CP—0080- 
Vol.1(Aug 1986). 

12:538 NUREG/CP—0080- 
Vol.1(Aug 1986). 

Argonne National Lab., IL (USA) 

12:710 ANL/EES-TM—295 

12:789 Journal of Chemical Physics 
85 NO. 10. 6072-6081 (15 
Nov 1986). 

12:812 Physical Review [Section] B: 


Condensed Matter 34 NO. 5. 


3144-3149 (1 Sep 1986). 
12:841 ANL/FE—86-3 
12:896 Journal of Applied Physics 60 
NO. 7. 2301-2303 (1 Oct 
1986). 
12:914 Physical Review [Section] B: 
Condensed 


Matter 34 NO. 6. 


4372-4373 (15 Sep 1986). 

12:922 Physical Review Letters 57 
NO. 5. 629-632 (4 Aug 
1986). 

12:977 Journal of Chemical Physics 
85 NO. 7. 3995-4004 (1 Oct 
1986). 

12:1042 Nuclear Instruments and 
Methods in Physics 
Research 250 NO. 3. 576- 
578 (20 Sep 1986). 

12:1067 Review of Scientific 
Instruments 57 NO. 12. 
3125-3126 (Dec 1986). 


Contract No. 


W-7405-ENG-26 


W-7405-ENG-36 








W-7405-ENG-36 
Abstract No. Report No. 
12:1899 Cancer Research 44 5550-5554 
(ec 1984). 
12:1944 Journal of Bacteriology 162 
NO. 3. 902-904 (Jun 1985). 
12:2199 Journal of Chemical Physics 
85 NO. 6. 3379-3385 (15.Sep 
1986). 
12:2210 Physical Review [Section] A: 
General Physics. 34 NO. 3. 
1667-1676 (Sep 1986). 
12:2236 Physical Review [Section] B: 
Condensed Matter 34 NO. 7. 
4571-4582 (1 Oct 1986). 
12:2241 Physical Review Letters 57 
NO. 5. 591-594 (4 Aug 
1986). 
12:2283 Physical Review [Section] D: 
Particles and Fields 34 NO. 
5. 1361-1367 (1 Sep 1986). 
12:2286 Physical Review [Section] D: 
Particles and Fields 34 NO. 
5. 1499-1508 (1 on 1986). 
Argonne National Lab., IL (USA). 
Computing Services 
12:3219 ANL/TM—438-Rev. 
Oak Ridge National Lab., TN 
12:35 Journal of Colloid and 
Interface Science 89 NO. 2. 
309-327 (Oct 1982). 
12:987 Journal of Magnetism and 
Magnetic Materials 31-34 
387-388 (1983). 
Los Alamos National Lab., NM (USA) 
12:205 LA-UR—86-3243 
12:206 LA-UR—86-3244 


Los Alamos National Lab., NM (USA). 
Environmental Surveillance Group 


12:249 LA-UR—86-2892 
Los Alamos National Lab., NM (USA) 
12:257 LA—10821-MS 
12:341 LA—10806-MS 
12:520 LA—10747-PR 
12:521 LA—10792-PR 


Los Alamos National Lab., NM (USA). 
Materials Science and Technology Div. 
12:764 LA-UR—86-3111 
Los Alamos National Lab., NM (USA). 





12:766 LA-UR—86-3274 
12:848 LA-UR—86-3123 
Los Alamos National Lab., NM (USA) 
12:958 LA—10750-MS 
12:959 LA-UR—86-3119 
12:960 LA-UR—86-3120 
12:976 Journal of Chemical Physics 
85 NO. 8. 4567-4583 (15 Oct 
1986). 
12:1039 LA—10300-M-Vol.1 
12:1089 LA-UR—86-3319 
12:1139 LA-UR—86-3323 
12:1210 LA-UR—86-3043 
12:1875 LA—10783-MS _ 
12:2015 LA—10797-MS 
12:2077. LA—10801-MS 
12:2110 LA-UR—86-3370 
12:2111 LA-UR—86-3387 
12:2169 LA-UR—86-3050 
Los Alamos National Lab., NM (USA). 
Chemistry Div. 
12:2170 LA-UR—86-3115 
12:2191 Journal of Chemical Physics 


85 NO. 8. 4322-4340 (15 Oct 


1986). 
New Mexico State Univ., Las Cruces (USA). 
Dept. of Physics 
12:2229 LA-UR—86-3340 
Los Alamos National Lab., NM (USA) 
12:2474 LA-UR—86-3114 
12:2545 LA—10824-C 








W-7405-ENG-48 


Contract No. 


W-7405-ENG-48 


Abstract No. Report No. 


New Mexico Univ., Albuquerque (USA). 
Dept. of Physics and Astronomy 
12:2565 LA-UR—86-3107 
12:2566 Journal of Applied Physics 60 
NO. 11. 3882-3885 (1 Dec 


1986). 
Los Alamos National Lab., NM (USA). 
Theoretical Div. 
12:2673 LA-UR—86-3233 
Los Alamos National Lab., NM (USA) 
12:2743 LA-UR—86-3384 
Los Alamos National Lab., NM (USA). 
— Div. 
LA-UR—86-3221 
aon pe National Lab., NM (USA) 
12:3007 LA-UR—86-3223 
12:3236 LA-UR—86-2179 
12:3237 LA-UR—86-2584 
Lawrence Livermore National Lab., CA 
12:34 Computers and Geosciences 9 
NO. 1. 53-58 (1983). 
Lawrence Livermore National Lab., CA 


Contract No. 


(USA) 
12:120 UCID—16986-86-1 
12:121 UCID—16986-86-2 
12:151 UCRL—95020 
Weiss Associates, Berkeley, CA (USA) 
12:225 UCRL—15839 
12:708 (1986). 
Lawrence Livermore National Lab., CA 
(USA) 
12:779 UCID—20880 
California Univ., Davis (USA). Div. of 
Materials Science and Engineering 
12:780 UCRL—15841 
12:788 Journal of Applied Physics 60 


NO. 11. 3876-3881 (1 Dec 
1986). 
Lawrence Livermore National Lab., CA 


(USA) 
12:854 UCRL-Trans—12125(Sep 
1986). 
12:855 Applied Optics 25 NO. 16. 


2639-2640 (15 Aug 1986). 
TRW Energy Div., Redondo Beach, CA 


(USA) 
12:885 UCRL—15819 
Lawrence Livermore National Lab., CA 
(USA) 
12:886 UCRL—53719 
12:965 Fenxi Huaxue 14 NO. 2. 129- 
131 (1986). 
12:966 Fenxi Huaxue 14 NO. 3. 210- 
213 (1986). 
12:973 UCRL—94164 
Lawrence Livermore National Lab., CA 
(USA). Nuclear Chemistry Div. 
12:974 UCRL—94416 
Lawrence Livermore National Lab., CA 
(USA) 
12:1009 UCID—20729 
12:1054 UCID—20848 
12:1055 UCID—20890 
California Univ., Davis (USA). Dept. of Civil 
Engineering 
12:1056 UCRL—15845 
Lawrence Livermore National Lab., CA 
(USA) 
12:1066 UCRL—94649 
12:1094 UCID—20493 
12:1095 UCRL—95407 
12:1102 Journal of the Optical Society 


of America B: Optical 
Physics 3 NO. 9. 1181-1188 
(Sep 1986) 
12:1115 UCID—20297-86-2 
Science Applications International Corp., 
McLean, VA (USA) 
12:1116 UCRL—15777 


ERA-12/1 / 360CN 


Abstract No. Report No. 


Lawrence Livermore National Lab., CA 
(USA) 


12:1117 UCRL—95232 
12:1130 UCID—20872 
12:1131 UCRL—53537 


Monsanto Research Corp., Miamisburg, OH 
(USA) 
12:1143 UCRL—94647 
12:1145 Review of Scientific 
Instruments 57 NO. 10. 
2475-2480 (Oct 1986). 
12:1146 Review of Scientific 
Instruments 57 NO. 10. 
2481-2488 (Oct 1986). 
12:1186 AIP (American Institute of 
Physics) Conference 
i 130 NO. 1. 114- 
119 (15 Jul 1985 
Lawrence Livermore National Lab., CA 
(USA) 


12:1277 UCRL—94798 

12:1278 UCRL—94799 

12:1279 UCRL—95451 

12:1368 UCID—20887 

12:1369 UCRL—95315 

12:1370 UCRL—95350 

12:1371 UCRL—95394 

12:1399 UCRL—94256 

12:1407 Applied Optics 25 NO. 16. 
2785-2789 (15 Aug 1986). 

12:1448 UCID—20701 

12:1449 UCID—20827 

12:1451 UCRL—52000-86-8 

12:1452 UCRL—53730 

12:1453 UCRL—95242 


Scripps Institution of Oceanography, La 
Jolla, CA (USA) 
12:1628 UCRL—15818 
Atmospheric and Environmental 
Inc., Cambridge, MA (USA) 
12:1629 UCRL—15833 
Lawrence Livermore National Lab., CA 
(USA) 


12:1643 UCRL—51444-86 

12:1729 UCRL—94352 

12:1900 Journal of Immunology 133 
NO. 6. 3149-3155 (Dec 
1984). 

12:2026 Environmental Health 
Perspectives 67 17-24 (1986). 

12:2027 Environmental Health 
Perspectives 67 59-74 (1986). 

12:2028 Environmental Health 
Perspectives 67 93-103 
(1986). 


R and D Associates, Marina del Rey, CA 
(USA) 
12:2056 UCRL—15820 
12:2082 Applied Physics Letters 49 
NO. 10. 552-554 (8 Sep 


1986). 
Lawrence Livermore National Lab., CA 
(USA) 


12:2136 UCID—20894 

12:2174 UCRL—93172 

12:2175 UCRL—94819 

12:2176 UCRL—95472 

12:2204 Physical Review Letters 57 
NO. 10. 1223-1226 (8 Sep 
1986). 

12:2205 Physical Review [Section] B: 


Condensed Matter 34 NO. 5. 
3069-3075 (1 Sep 1986). 


12:2214 Physical Review [Section] A: 
General Physics 34 NO. 3. 
2536-2539 (Sep 1986). 

12:2218 Physical Review [Section] A: 


General Physics 34 NO. 3. 
1952-1961 (Sep 1986). 

12:2230 UCRL—95291 

12:2395 UCRL—95279 


361CN / ERA-12/1 


Contract No. 


Abstract No. Report No. 
12:2444 Physical Review [Section] C: 
Nuclear Physics 34 NO. 3. 
1110-1113 (Sep 1986). 
12:2516 UCRL—95373 
12:2573 Journal of Rheology 30 NO. 5. 
949-980 (Oct 1986). 
12:2582 Physics of Fluids 29 NO. 9. 
3093-3096 (Sep 1986). 
12:2674 UCRL—93703 
12:2752 UCRL—53758 
12:2760 Journal of Applied Physics 60 
NO. 7. 2285-2295 (1 Oct 
1986). 
12:2762 Review of Scientific 
Instruments 57 NO. 10. 
2455-2458 (Oct 1986). 
12:2773 Physics of Fluids 29 NO. 9. 
3018-3022 (Sep 1986). 
12:2825 IEEE (institute of Electrical 
and Electronics Engineers) 
Journal of 
Electronics Q 
12:3017 UCID—20858 
12:3018 UCRL—94264 
12:3019 UCRL—95391 
12:3024 Physical Review Letters 57 
NO. 14. 1725-1728 (6 Oct 
1986). 
12:3238 LLL/M—146-Rev.1 
Lawrence Livermore National Lab., CA 
(USA). Methods Development Group 
12:3249 UCID—19054 
Lawrence Livermore National Lab., CA 
(USA) 
12:3250 UCRL-—93263 
12:3251 UCRL—94041 
12:3252 UCRL—94880 


Contract No. 
W-7405-ENG-82 


W-31109-ENG-38 





W-31109-ENG-38 
Abstract No. Report No. 
Ames Lab., IA (USA) 
12:40 IS—4884 
12:41 IS—4905 
12:61 IS-M—594 
12:849 Physical Review [Section] B 
Condensed Matter 34 NO. 
10. 7374-7375 (15 Nov 
1986). 
12:878 IS—4906 
12:898 Physical Review [Section] B: 
Condensed Matter 34 NO. 7. 
4590-4594 (1 Oct 1986). 
12:935 DOE/NBM—7001005 
12:957 IS—4883 
12:963 Analytical Chemistry 58 NO. 
13. 2594-2598 (Nov 1986). 
12:1007 Inorganic i 25 NO. 
18. 3267-3272 (27 Aug 
1986). 
12:1124 IS—4879 
12:1125 IS—4903 
12:1126 IS-M—592 
12:2195 Journal of Chemical Physics 
85 NO. 7. 3874-3890 (1 Oct 
1986). 
12:2284 Physical Review [Section] D: 
Particles and Fields 34 NO. 
5. 1517-1529 (1 Sep 1986). 
12:2575 Physical Review [Section] B: 
Condensed Matter 34 NO. 6. 
3674-3677 (15 Sep 1986). 
12:2695 Physical Review Letters 57 
NO. 7. 783-786 (18 Aug 
1986). 
Argonne National Lab., IL (USA) 
12:582 CONF-8604116—4 








362R / ERA-12/1 


REPORT NUMBER INDEX 


The numbers assigned to reports cited in this publication appear in the first column of the index. Cross reference information and/or availabil- 
ity are included as appropriate. Abbreviations used in the availability column are elaborated at the end of the index. To expedite the filling of 
orders for reports from NTIS and OSTI, a file number in the form, DE82000001 or T182000001, appears in column 3. File numbers with DE 
prefixes may be used in ordering from both NTIS and OSTI. Numbers with TI prefixes are valid at OSTI only. Requesters are urged to use 
this file number where provided. In column 4, one or more DOE distribution categories are indicated, e.g., STD-10, MN-25. STD indicates 
distribution was made in full-size copy; MN indicates microcopy distribution; ND indicates no distribution was made. These category numbers 
are included to assist DOE librarians in responding to requests for reports in their collections. The UC (Unclassified Distribution Categories) 
are defined in DOE/TIC-4500, available from OSTI. The citation numbers are given in column 5. NOTE: DOE attempts to disseminate its 
information as broadly as possible. Even though a report may contain some degree of illegibility, it is believed that the report may still make a 
contribution. The presence of a 1, 2, or 3 following NTIS in the availability column denotes the extent to which a report may be illegible and 
the form in which it is available: 1 = 5 to 8% illegibility, available PC and MF; 2 = 9 to 12% illegibility, available MF only; 3 = 13% or 
more illegibility, available PC only. For the users of DOE/RECON, report ordering may be accomplished more expeditiously via the on-line 
system. Employees of DOE or DOE contractors are urged to order from the Office of Scientific and Technical Information (OSTI); all others 


should order from the National Technical Information Service (NTIS). Procedures for on-line ordering are detailed in the DOE/RECON 
User’s Manual (DOE/TIC-4586). 





Report Availability File Distribution Abstract 
Number Source Number Category Number 
AAEC/E- 
602 NTIS (US Sales Only), PC A03/MF A01 DE86703891 MN -20 12:2708 
608 NTIS (US Sales Only), PC A03/MF A01 DE86703888 MN -34A 12:2139 
609 NTIS (US Sales Only), PC A02/MF AOI DE86704035 MN -70 12:191 
613 NTIS (US Sales Only), PC A0S/MF A01 DE86704236 MN -34B 12:1635 
615 NTIS (US Sales Only), PC A02/MF AOl DE86703942 MN -4 12:1021 
616 NTIS (US Sales Only), PC A03/MF AO1 DE86703943 MN -4 12:1022 
619 NTIS (US Sales Only), PC A02/MF AO1 DE86703944 MN -4 12:1023 
622-Rev. NTIS (US Sales Only), PC A03/MF A01 DE86703981 MN -41 12:486 
AAEC-LIB/TRANS- 
797 NTIS (US Sales Only), PC A02; 3 DE87900022 MN -37 12:1133 
798 NTIS (US Sales Only), PC A02/MF AOI; 1 DE87900023 MN -38 12:1132 
108 NTIS (US Sales Only), PC A02/MF A01 DE86703991 MN -23 12:268 
878036/ 3/ XAB NTIS, PC A05/MF AOl1 12:1416 
878494/ 4/ XAB NTIS, PC A03/MF A01 12:1077 
880492/ 4/ XAB NTIS, PC A02/MF AO1 12:1078 
881447/ 7/ XAB NTIS, PC A04/MF A01 12:1420 
894138/ 7/ XAB NTIS, PC A03/MF AO1 12:1332 
910345/ 8/ XAB NTIS, PC A04/MF A01 12:2938 
912388/ 6/ XAB NTIS, PC A03/MF AO1 12:1490 
914362/ 9/ XAB NTIS, PC A06/MF A01 12:1421 
AD-A- 
169479/ 3/ XAB NTIS, PC A02/MF AO01 12:95 
169492/ 6/ XAB NTIS, PC A03/MF A01 12:1120 
169526/ 1/ XAB NTIS, PC A02/MF AO1 12:1079 
169534/ 5/ XAB NTIS, PC A05/MF AO1 12:1723 
169548/ 5/ XAB NTIS, PC A03/MF AO1 12:3206 
169555/ 0/ XAB NTIS, PC A03/MF AO01 12:1417 
169586/ 5/ XAB NTIS, PC A03/MF A01 12:2091 
169588/ 1/ XAB NTIS, PC A02/MF AO1 12:837 
169593/ 1/ XAB NTIS, PC A03/MF AO1 12:838 
169613/ 7/ XAB NTIS, PC A04/MF AO1 12:1422 
169630/ 1/ XAB NTIS, PC A03/MF A01 12;968 
169635/ 0/ XAB NTIS, PC A07/MF AO1 12:3190 
169659/ 0/ XAB NTIS, PC A03/MF AO1 12:3191 
169680/ 6/ XAB NTIS, PC A04/MF AO1 12:3192 
169692/ 1/ XAB NTIS, PC A03/MF AO1 12:2092 
169694/ 7/ XAB NTIS, PC A02/MF AO1 12:1080 
169698/ 8/ XAB NTIS, PC A04/MF A01 12:1155 
169718/ 4/ XAB NTIS, PC A04/MF AO1 12:1423 
169745/ 7/ XAB NTIS, PC A03/MF AO1 12:2225 
169769/ 7/ XAB NTIS, PC A02/MF A01 12:720 
169781/ 2/ XAB NTIS, PC A0S/MF A01 12:1081 
169782/ 0/ XAB NTIS, PC A02/MF AO1 12:2140 
169792/ 9/ XAB NTIS, PC A03/MF AO1 12:640 
169807/ 5/ XAB NTIS, PC A02/MF AO1 12:969 
169839/ 8/ XAB NTIS, PC A03/MF AO1 12:860 
169846/ 3/ XAB NTIS, PC A02/MF AOI 12:1200 
169865/ 3/ XAB NTIS, PC A02/MF AO1 12:1082 
169874/ 5/ XAB NTIS, PC A02/MF AO1 12:932 
169880/ 2/ XAB NTIS, PC A02/MF AO1 12:709 
169890/ 1/ XAB NTIS, PC A02/MF AO1 


12:1083 


363R / ERA-12/1 


Report 
Number 


169901/ 6/ XAB 
169913/ 1/ XAB 
169916/ 4/ XAB 
169917/ 2/ XAB 
169922/ 2/ XAB 
169936/ 2/ XAB 
169960/ 2/ XAB 
169963/ 6/ XAB 
169964/ 4/ XAB 
169979/ 2/ XAB 
169981/ 8/ XAB 
169983/ 4/ XAB 
169991/ 7/ XAB 
169999/ 0/ XAB 
170001/ 2/ XAB 
170007/ 9/ XAB 
170029/ 3/ XAB 
170043/ 4/ XAB 
170064/ 0/ XAB 
170068/ 1/ XAB 
170086/ 3/ XAB 
170090/ 5/ XAB 
170100/ 2/ XAB 
170102/ 8/ XAB 
170113/ 5/ XAB 
170121/ 8/ XAB 
170139/ 0/ XAB 
170140/ 8/ XAB 
170142/ 4/ XAB 
170152/ 3/ XAB 
170175/ 4/ XAB 
170176/ 2/ XAB 
170181/ 2/ XAB 
170186/ 1/ XAB 
170192/ 9/ XAB 
170204/ 2/ XAB 
170221/ 6/ XAB 
170238/ 0/ XAB 
170245/ 5/ XAB 
170250/ 5/ XAB 
170273/ 7/ XAB 
170276/ 0/ XAB 
170277/ 8/ XAB 
170281/ 0/ XAB 
170291/ 9/ XAB 
170292/ 7/ XAB 
170295/ 0/ XAB 
170320/ 6/ XAB 
170332/ 1/ XAB 
170334/ 7/ XAB 
170352/ 9/ XAB 
170363/ 6/ XAB 
170382/ 6/ XAB 
170403/ 0/ XAB 
170408/ 9/ XAB 
170422/ 0/ XAB 
170433/ 7/ XAB 
170457/ 6/ XAB 
170467/ 5/ XAB 
170480/ 8/ XAB 
170492/ 3/ XAB 
170494/ 9/ XAB 
170496/ 4/ XAB 
170500/ 3/ XAB 
170506/ 0/ XAB 
170541/ 7/ XAB 
170543/ 3/ XAB 
995275/ 5/ XAB 
995287/ 0/ XAB 
995288/ 8/ XAB 
995293/ 8/ XAB 
995294/ 6/ XAB 
995297/ 9/ XAB 
995298/ 7/ XAB 
995299/ 5/ XAB 
995303/ 5/ XAB 
995304/ 3/ XAB 
995305/ 0/ XAB 
995307/ 6/ XAB 
995327/ 4/ XAB 
995329/ 0/ XAB 
995330/ 8/ XAB 
995331/ 6/ XAB 
995336/ 5/ XAB 


Availability 
Source 


NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF AO01 
NTIS, PC A06/MF A01 
NTIS, PC A18/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO01 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A07/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A09/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0l1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO01 
NTIS, PC A02/MF A0O1 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A07/MF AO1 
NTIS MF A0l 

NTIS, PC A03/MF AO01 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A23/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO01 
NTIS, PC A04/MF AO01 
NTIS, PC A02/MF AO01 
NTIS, PC A03/MF AO01 
NTIS MF AOl 

NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A08/MF AO01 
NTIS, PC A06/MF A0O1 
NTIS, PC A05/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A07/MF AO01 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A10/MF AO01 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A13/MF AOl1 





Abstract 
Number 


12:869 
12:649 
12:970 
12:1084 
12:1491 
12:2939 
12:1085 
12:1450 
12:839 
12:2045 
12:3207 
12:2093 
12:3208 
12:3209 
12:840 
12:3210 
12:2226 
12:2227 
12:2094 
12:2141 
12:1057 
12:971 
12:1110 
12:1043 
12:3211 
12:1220 
12:2095 
12:581 
12:3193 
12:3194 
12:2096 
12:2097 
12:1086 
12:2098 
12:721 
12:3195 
12:86 
12:1424 
12:3212 
12:3196 
12:3213 
12:3197 
12:2127 
12:87 
12:3214 
12:2128 
12:3215 
12:2129 
12:2130 
12:870 
12:2131 
12:2228 
12:2132 
12:3198 
12:1779 
12:1418 
12:3199 
12:2133 
12:3216 
12:861 
12:578 
12:722 
12:1044 
12:2134 
12:2135 
12:1333 
12:2554 
12:1425 
12:1426 
12:1427 
12:1428 
12:1429 
12:1430 
12:1431 
12:1432 
12:1433 
12:1434 
12:1435 
12:1436 
12:1437 
12:1438 
12:1439 
12:1440 
12:1441 











AD-A- 


Report 
Number 


995337/ 3/ XAB 
995397/ 7/ XAB 
995398/ 5/ XAB 
995419/ 9/ XAB 
995420/ 7/ XAB 
AEC-WT- 
157 
1191 


6186-Rev.4 


7241 
8057-Rev.1 
8360 
8386 
8573 
8636 
8639 
8641 
8643 
8706 
8755 
8770 
877i 
8826 
8831 
8833 
8837 
8838 
8839 
8840 
8846 
8854 
9066 


AFESC/ESL-TR- 
85-61 

AFGL-TR- 
85-0301 
86-0028 
86-0145 
86-0146 
86-0147 
86-0151 

AFWL-TN- 
84-55 

AFWL-TR- 
70-135 
70-146 
73-61 

AMRC-R- 
352 


300/ 85/ 002-Vol.1- 
Rev.1 
300/ 85/ 002-Vol.2- 


Availability 

Source 

NTIS, PC A13/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS, PC A04/MF AO1 


See AD-A-995397/7/XAB 
See AD-A-995307/6/XAB 


Atomic Energy of Canada Limited, Whiteshell 
Nuclear Research Establishment, Pinawa, Manitoba 


ROE 1L0 

NTIS (US Sales Only), PC A04/MF A0O1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A07/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 


Atomic Energy of Canada Ltd., Chalk River, 


Ontario, KOJ 1J0, $11.00 

See AD-A-169534/5/XAB 

See AD-A-169745/7/XAB 

See AD-A-170457/6/XAB 

See AD-A-170332/1/XAB 

See AD-A-170320/6/XAB 

See AD-A-170292/7/XAB 

See AD-A-170382/6/XAB 

See AD-A-169555/0/XAB 

See AD-880492/4/XAB 

See AD-878494/4/XAB 

See AD-910345/8/XAB 

See AD-A-170204/2/XAB 

NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 


NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A09/MF AO1 


NTIS (US Sales Only), PC A02/MF AO1 
See PB-86-226941/XAB 

See PB-86-229531/XAB 

NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS (US Sales Only), PC A06/MF A01 


See NUREG/CR-4125-Vol.1-Rev.1 
See NUREG/CR-4125-Vol.2-Rev.1 
See PB-86-229754/XAB 


See PB-86-229770/XAB 
See PB-86-229788/XAB 


NTIS (US Sales Only), PC A16/MF AOI; 1 


File 
Number 


E 1.99: 
E 1.99: 


E 1.99: 


T187900056 


DE86704003 
DE86703984 
DE86703986 
DE86704002 
DE86704045 
DE86703985 
DE86703954 
DE86704005 
DE86704006 
DE86703987 
DE86704007 
DE86704034 
DE86703917 
DE86704053 
DE86703949 
DE86704046 
DE86704013 
DE86704014 
DE86704008 
DE86704015 
DE86704044 
DE86704018 
T186901815 


DE87001623 
DE87000909 
DE86016088 


DE86703988 
DE86703982 


DE86704207 


DE87000817 


DE86752594 


1187000741 


187000742 


DE87750068 


Distribution 
Category 


ND -70 


MN -80 
MN -41 
MN -41 
MN -80 
MN -32 
MN -41 
MN -51 
MN -80 
MN -80 
MN -41 
MN -80 
MN -70 
MN -2 

MN -25 
MN -32 
MN -80 
MN -80 
MN -80 
MN -16 
MN -33 
ND -1l 


STD -90h 
MN -32 


MN -41 
MN -41 


MN -34C 


MN -38 


MN -11 


MN -80 


MN -80 


ERA-12/1 / 364R 


Abstract 
Number 


12:1442 
12:1443 
12:1444 
12:1445 
12:1446 


12:1443 
12:1436 


12:192 


12:480 
12:2050 
12:1962 
12:399 
12:3217 
12:723 
12:244 
12:419 
12:420 
12:1963 
12:421 
12:193 
12:2530 
12:3200 
12:724 
12:3218 
12:487 
12:488 
12:422 
12:489 
12:258 
12:443 
12:2057 


12:1723 
12:2225 
12:2133 
12:2130 
12:2129 
12:2128 
12:2132 
12:1417 
12:1078 
12:1077 
12:2938 
12:3195 
12:710 

12:841 

12:3219 


12:1964 
12:2555 


12:2475 
12:64 
12:109 
12:1048 


12:1858 


12:448 
12:449 
12:699 
12:45 
12:52 


12:631 


365R / ERA-12/1 


Report 
Number 


BMI- 
2137 

BNL- 
37949 
38241 
38280 
38508 
38530 
38534 
38536 
38573 
38617 
38621 
38631 
38632 
38639 


52006 
BNL-NUREG- 

38378 

38408 


CNEA-NT- 

5/ 84 

27/ 85 
CNEN-DR- 

127/ 85 
CNEN-DR-GAS- 

01/ 85 
CONF-810352- 
CONF-821154- 


Vol.2 
CONF-8211146- 


Vol.2 
CONF-830978- 
CONF-8403166- 
CONF-8404189- 

5 
CONF-840604- 

37 


CONF-8406342- 


Vol.1 
CONF-840738- 


CONF-8407186- 


CONF-8409369- 


CONF-8409371- 


Summs. 
CONF-8409374- 


Availability 
Source 


See NUREG/CR-4575 


NTIS, PC A08/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01i (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A0O1 - GPO 


NTIS (US Sales Only), PC A02/MF AOI 
See AD-A-169913/1/XAB 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A15/MF A01 


See CNEN-DR-127/85 

(International Atomic Energy Agency conference on 
fusion safety, Vienna, Austria, 23-27 Mar 1981) 

J. Fusion Energy, 1: No. 3, 241-244(Jul 1981) 

(Group theoretical methods in physics seminar, 
Moscow, USSR, 24-26 Nov 1982) 

See INIS-SU-343 

(Symposium on stationary combustion NO/sub x/ 
control, Dallas, TX, USA, 1-4 Nov 1982) 

See EPRI-CS-3182-Vol.2 

(Inter-regional training course and study tour on neu- 
tron physics and nuclear data measurements with ac- 
celerators and research reactors, Tashkent, USSR, 4- 
30 Sep 1983) 

See IAEA-TECDOC-345 

(17. annual conference of the Japan Atomic Industri- 
al Forum, Tokyo, Japan, 12-16 Mar 1984) 

Gensan Nenji Taikai Gijiroku, No. 17, 76-91(1984) 
(34. conference on nuclear yy and nuclear 
structure, Alma-Ata, USSR, 17-20 Apr 1984) 

See JINR-R-6-84-207 

(12. international symposium on effects of radiation 
on materials, Williamsburg, VA, USA, 18-20 Jun 
1984) 

See HEDL-SA-3044-FP 

(3. All-Union conference on engineering problems of 
thermonuclear reactors, Leningrad, USSR, 20-22 Jan 
1984) 

See INIS-SU-364 

(Progress in quantitative NDE, San Diego, CA, 
USA, 8-13 Jul 1984) 

New York, NY; Plenum Press (1985). 

(10. workshop on the mass of the electron neutrino, 
Ibaraki, Japan, 26 Jul 1984) 

See KEK-84-19 

(International Microwave Power Institute symposi- 
um, Minneapolis, MN, USA, 17 Sep 1984) 

J. Microwave Power, 20: No. 2, 110-114(1985) 

J. Microwave Power, 20: No. 2, 115-124(1985) 

J. Microwave Power, 20: No. 2, 125-129(1985) 

J. Microwave Power, 20: No. 2, 131-136(1985) 
(Meeting on epidemiological studies of some popula- 
tions exposed to ionizing radiation, Pinawa, Manito- 
ba, Canada, 19-20 Sep 1984) 

See AECL-8360 

(13. meeting of representatives of RCA member 
states, Vienna, Austria, 24 Sep 1984) 

See INIS-mf-10464 


File 
Number 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


T187900008 


DE87000766 
DE86012711 
DE86013920 
DE87001367 
DE87001374 
DE87001380 
DE86016086 
DE86015948 
DE87001379 
DE87001376 
DE87001368 
DE87000513 
DE87001373 
DE87001456 


1186014765 
7186014763 
T186014855 
T186015073 


DE86753157 


DE86704279 


DE86703934 
DE86704263 


DE86704057 


DE86704057 


DE87780016 


7184920102 


DE86703933 


DE86703938 


DE87000518 


DE87780019 


DE86704203 


DE86703986 


DE86704052 


Distribution 
Category 
MN -80 


MN -4 
MN -32 
MN -34B 
MN -34D 
MN -25 
MN -25 
MN -41 
MN -22 
MN -34D 
MN -48 


MN -25 
STD -28 


MN -80 
MN -78 
MN -78 
MN -80 


MN -34C 


ND -11 


MN -34C 


MN -34C 


MN -25 


MN -21 


MN -41 


MN -2 





CONF-8409374- 


Abstract 
Number 


12:478 
12:1492 
12:3220 
12:1910 
12:2099 
12:2476 
12:871 
12:872 
12:1965 
12:1221 
12:2243 
12:292 
12:293 
12:725 
12:1222 
12:473 
12:501 
12:502 
12:503 
12:2560 
12:649 
12:3201 


12:2389 
12:432 


12:400 


12:400 


12:3182 


12:2705 


12:39 


12:2392 


12:625 


12:2450 


12:739 


12:3005 


12:1134 


12:2252 


12:2812 
12:2813 
12:2814 
12:2815 


12:1962 


12:3204 











3 
CONF-8412114- 


CONF-8501100- 


CONF-8502139- 


1 
CONF-8502140- 

1 
CONF-8503147- 
CONF-8503257- 

1 
CONF-850468- 


2 : 
CONF-850469- 


1 
CONF-850556- 

17 
CONF-850582- 


8 
CONF-8505112- 


Availability 
Source 


(9. All-Union conference on charged particle accel- 
erators, Dubna, USSR, 16-18 Oct 1984) 
See INIS-SU-352 

(33. Brazilian congress on geology, Rio de Janeiro, 
RJ, Brazil, 28 Oct-4 Nov 1984) 

See INIS-BR-532 

See INIS-BR-518 

See INIS-BR-523 

See INIS-BR-533 

See INIS-BR-517 

See INIS-BR-519 

See INIS-BR-520 

See INIS-BR-521 

See INIS-BR-522 

See INIS-BR-524 

See INIS-BR-525 

See INIS-BR-526 

See INIS-BR-527 

See INIS-BR-528 

See INIS-BR-529 

See INIS-BR-530 

See INIS-BR-531 


Austria, 26-29 Nov 1984) 

See AECL-8643 

(Workshop on physics with polarized beam, Ibaraki, 
Japan, 7 Dec 1984) 

See KEK-84-22 

(1. joint seminar on atomic physics, solid state phys- 
ics and material science in the energy region of 
tandem accelerators, Tokai, Ibaraki, Japan, 9-11 Jan 
1985) 

See JAERI-M-85-125 

(EPRI seminar on nuclear power plant safety control 
technology, Palo Alto, CA, USA, 4-6 Feb 1985) 

See EPRI-NP-4750-SR 

(Canadian Radiation Protection Association work- 
shop on radioactive waste management criteria, To- 
ronto, Ontario, Canada, 27 Feb 1985) 

See INFO-0158 

(Gesellschaft Deutscher Chemiker (GDCH), Dort- 
mund, F.R. Germany, 4 Feb 1985) 

NTIS (US Sales Only), PC A03/MF AOI; 1 
lie anaes tis laa 18-23 Mar 
198; 

See DOE/ER/60129-1 

(Canadian Electrical Association spring 

Montreal, Quebec, Canada, 1 Mar 1985) 

See AECL-8755 

(Seminar on power plant digital control applications, 
Phoenix, AZ, USA, 9-11 Apr 1985) 

See AECL-8833 

(18. annual conference of the Japan Atomic Industri- 
al Forum, Tokyo, Japan, 9-11 Apr 1985) 

Gensan Nenji Taikai Hobunshu, No. 18, 220- 


228(1985) 

(Penetration phenomena workshop, Oak Ridge, TN, 
USA, 14-16 Apr 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 


deposits, 
Pocos de Caldes, MG, Brazil, 22 Apr-16 May 1985) 
See INIS-BR-515 
See INIS-BR-516 
(Winter school on nuclear physics, Hoernitz, German 
D.R., 1 Apr 1985) 
See Z{K-567 
(11. symposium on simulation of reactor dynamics 
and plant control, Kingston, Ontario, Canada, 22-23 
Apr 1985) 
See AECL-8771 
(7. symposium on safeguards and nuclear material 
management, Liege, Belgium, 21-23 May 1985) 
See AECL-8846 


(31. ISA international instrumentation 

Sen Diego, CA, USA, 69 May 1985) 

See EGG-M-23084 

(2. international symposium on the biology and toxi- 
cology of metals using nuclear analytical methods, 
Upton, NY, USA, 20-22 May 1985) 

See BNL-38280 


File 
Number 


DE87780023 


DE86703940 
DE86703955 
DE86703956 
DE86703957 
DE86703959 
DE86703960 
DE86703961 
DE86703962 
DE86703963 
DE86703964 
DE86703965 
DE86703966 
DE86703967 
DE86703968 
DE86703969 
DE86703970 
DE86703971 


DE86704006 


DE86704250 


DE87780024 


7187920023 


DE86704038 


DE87750063 


1186011746 


DE86704007 


DE86704046 


E 1.99: DE87000290 


DE86704040 
- DE86704041 


DE86703912 


DE86703917 


DE86704044 


T187000536 


E 1.99: DE86013920 


Distribution 
Category 


MN -28 


MN -4 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 
MN -51 


MN -28 


MN -34A 


ND -78 


MN -70 


MN -32 


MN -41 
MN -2 
MN -2 


MN -34D 


MN -46 


MN -16 


MN -48 


ERA-12/1 / 366R 


Abstract 
Number 


12:1165 


12:2060 
12:1719 
12:1720 
12:1721 
12:126 
12:127 
12:128 
12:129 
12:130 . 
12:131 
12:132 
12:133 
12:134 
12:135 
12:136 
12:137 
12:138 


12:420 


12:1273 


12:2165 


12:513 


12:204 


12:1 


12:1884 


12:421 


12:3218 


12:189 


12:2142 


12:186 


12:187 


12:2255 


12:2530 


12:258 


12:482 


12:1910 





367R / ERA-12/1 


Report 
Number 


Absts. 
CONF-850705- 


2 
CONF-850709- 


a 
CONF-850734- 


CONF-850771- 


CONF-8507138- 


Summ. 


CONF-850807- 


19-Summ. 
CONF-8508204- 


1 
CONF-8508208- 


- ee ee 


Availability 
Source 


(25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the 
Canadian Nuclear Society, Ottawa, Ontario, Canada, 
2-5 Jun 1985) 
See AECL-8839 
See INFO-0161 
See AECL-8837 
See AECL-8838 
See AECL-8840 

iew of progress in quantitative NDE, Williams- 
burg, VA, USA, 23-28 Jun 1985) 
See IS-4879 
(21. University conference on ceramic science, Uni- 
versity Park, PA, USA, 17-19 Jul 1985) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(National computer conference, Chicago, IL, USA, 
22-26 Jul 1985) 
See AECL-8854 
(2. international synchrotron radiation instrumenta- 
tion conference, Stanford, CA, USA, 29 Jul-2 Aug 
1985) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 839-844(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 120-124(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 579-595(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 389-393(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 411-412(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 511-516(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 523-526(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 534-536(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 558-560(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 561-564(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 782-786(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 806-809(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 207-214(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 365-367(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 440-443(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 444-449(15 May 1986) 
Nucl. Instrum. Methods Phys. Res., Sect. A., 246: 
No. 1-3, 797-800(15 May 1986) 
(SLAC summer school on the physics of high energy 
particle accelerators, Stanford, CA, USA, 15-26 Jul 
1985) 
See LBL-22085 
See SLAC-PUB-4058 
(Workshop on amorphous silicon alloys for photovol- 
taic power, Carmel, CA, USA, 1-3 Jul 1985) 
See EPRI-AP-4821-SR 
(6. international symposium on polarization phenom- 
ena in nuclear physics, Osaka, Japan, 26-30 Aug 
1985) 
See ISN-85-32 
(24. annual symposium of the National Center for 
Health Statistics, Bethesda, MD, USA, 19 Aug 1985) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(Nordic symposium on corrosion protection in sea- 
water systems and on corrosion in hot-water systems 
in Nordic power plants, Kjeller, Norway, 27-28 Aug 
1985) 
See INIS-mf-10505 
See INIS-mf-10506 
See INIS-mf-10507 
See INIS-mf-10508 
See INIS-mf-10503 
(Conference on helium transfer in space, Boulder, 
CO, USA, 20-21 Aug 1985) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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(2. international symposium on environmental degra- 
dation of materials in nuclear power systems--water 
reactors, Monterey, CA, USA, 9-12 Sep 1985) 

See EGG-M-01485 

(International topical meeting on computer applica- 
tions for nuclear power plant operation and control, 
Pasco, WA, USA, 8-12 Sep 1985) 

See HEDL-SA-3294-S 

(Topical meeting on criticality safety and the storage 
of fissile material, Jackson, WY, USA, 9-12 Sep 1985) 
See HEDL-SA-3314-FP 

(13. international conference on solid state nuclear 
track detectors, Rome, Italy, 23-27 Sep 1985) 

See HEDL-SA-3318-FP 

(Technical committee on methods used in the design 
of wet and dry spent fuel storage facilities, Espoo, 
Finland, 30 Sep-4 Oct 1985) 

See VTT-SYMP-63 

(Yamada conference on electronic properties of two- 
dimensional systems, Kyoto, Japan, 9-13 Sep 1985) 
See CEA-CONF-8140 

(Environmental workshop, Townsville, Australia, 16- 
20 Sep 1985) 

See INIS-mf-10484 

See INIS-mf-10485 

See INIS-mf-10486 

(Workshop on exposure modeling and monitoring, 
Cambridge, MA, USA, 30 Sep-2 Oct 1985) 

See LBL-21642 

(Fuel supply seminar, San Antonio, TX, USA, 8-10 
Oct 1985) 

See EPRI-EA-4857 

(Symposium on heterogeneous processes in source- 
dominated atmospheres, New York, NY, USA, 8-11 
Oct 1985) 

See LBL-20261 

(3. international conference and workshop on radi- 
ative properties of hot dense matter, Williamsburg, 
VA, USA, 14-18 Oct 1985) 

See UCRL-93172 

(2. international workshop on accelerator control sys- 
tems, Los Alamos, NM, USA, 7-10 Oct 1985) 

Nucl. Instrum. Methods Phys. Res., Sect. A., 247: 
No. 1, 163-166(1 Jun 1986) 

Nucl. Instrum. Methods Phys. Res., Sect. A., 247: 
No. 1, 1-7(1 Jun 1986) 

Nucl. Instrum. Methods Phys. Res., Sect. A., 247: 
No. 1, 8-24(1 Jun 1986) 

Nucl. Instrum. Methods Phys. Res., Sect. A., 247: 
No. 1, 25-28(1 Jun 1986) 

Nucl. Instrum. Methods Phys. Res., Sect. A., 247: 
No. 1, 74-84(1 Jun 1986) 
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No. 1, 197-201(1 Jun 1986) 

Nucl. Instrum. Methods Phys. Res., Sect. A., 247: 
No. 1, 208-214(1 Jun 1986) 
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Availability 
Source 


(Field data acquisition for building and equipment 
energy-use monitoring national workshop, Dallas, 
TX, USA, 16 Oct 1985) 
See LBL-20087 

(1. Ibero American Welding congress; 6. Latin Amer- 
ican Welding congress; 11. nationa) meeting of weld- 
ing technology, Rio de Janeiro, RJ, Srazil, 20-24 Oct 
1985) 
See INIS-BR-511 

See INIS-BR-514 
See INIS-BR-512 
See INIS-BR-513 

(Practical conference on communication, Knoxville, 
TN, USA, 11-12 Oct 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(International symposium on integrated global moni- 
toring, Tashkent, USSR, 12-14 Oct 1985) 

See EGG-M-26785 

(11. symposium on engineering problems in fusion re- 
search, Austin, TX, USA, 18-22 Nov 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Radioph ical dosimetry symposium, Oak 
Ridge, TN, USA, 5-8 Nov 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(American Nuclear Society winter meeting, San 
Francisco, CA, USA, 10-15 Nov 1985) 

See HEDL-SA-2801-FP 

(American Institute of Chemical Engineers annual 
winter meeting, Chicago, IL, USA, 10-14 Nov 1985) 
See UCRL-93263 

(Meeting of the Plasma Physics Division of the 
American Physical Society, San Diego, CA, USA, 4- 
8 Nov 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Fossil plant cycling workshop, Miami Beach, FL, 
USA, 5-7 Nov 1985) 
See EPRI-CS-4723 

(American Geophysical Union fall meeting, San 
Francisco, CA, USA, 9-13 Dec 1985) 
See DP-MS-85-129 
(John Adams memorial lecture, Geneva, Switzerland, 
2 Dec 1985) 
See CERN-86-04 
(Energy-sources technology conference and exhibi- 
tion, New Orleans, LA, USA, 23-27 Feb 1986) 
See DOE/NASA/20320-71 

(Workshop on environmental and human risks of trit- 
ium, Karlsruhe, F.R. Germany, 17-19 Feb 1986) 
See BNL-38573 
(Symposium on nuclear particle accelerators in medi- 
cine, Cape Town, South Africa, 10-14 Feb 1986) 
See INIS-mf-10498 
(Remote sensing symposium, Morgantown, WV, 
USA, 23-24 Apr 1986) 

See DOE/METC-86/6039 

(Society of Photo-Optical Instrumentation Engineers 
advanced institute series on broadband photonic sen- 
sors, Orlando, FL, USA, 6 Feb 1986) 
See UCRL-94256 

(Nuclear power plant maintenance meeting, Salt 
Lake City, UT, USA, 23-27 Mar 1986) 
See HEDL-SA-3386-FP 

(Topical meeting on short wavelength coherent radi- 
ation, Monterey, CA, USA, 24-27 Mar 1986) 

AIP Conf. Proc., 147: No. 1, 17-26(10 Sep 1986) 
American Institute of Physics, 335 E. 45th St., New 
York, NY 10017 

AIP Conf. Proc., 147: No. 1, 246-252(10 Sep 1986) 
(Waste management ‘86, Tucson, AZ, USA, 2-6 Mar 
1986) 

See EGG-M-24385 

(ISSCO week, New Orleans, LA, USA, 10 Mar 
1986) 

NTIS, PC A02/MF AOI (GPO Dep.) 

Frest tlands and wildlife symposium, 
Charleston, SC, USA, 24-27 Mar 1986) 

See DP-MS-85-118 

(2. international conference on fusion reactor materi- 
als (ICFRM-2), Chicago, IL, USA, 13-17 Apr 1986) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See HEDL-SA-3408-FP 
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(International workshop on high temperature molten 
salt batteries, Argonne, IL, USA, 16-18 Apr 1986) 
NTIS, PC A02/MF A01 (GPO Dep.) 

(3. international symposium on optical and optoelec- 
trical applied science and engineering, Innsbruck, 
Austria, 14-18 Apr 1986) 

See LBL-21421 

(Early universe and its evolution conference, Erice, 
Italy, 3-14 Apr 1986) 

See BNL-38508 

(APCA international speciality conference on envi- 
ronmental risk analysis, Chicago, IL, USA, 8-10 Apr 
1986) 

See UCRL-94352 

(3. workshop on integrity of containments for nuclear 
power plants, Washington, DC, USA, 21-23 May 
1986) 

See NUREG/CP-0076 

(Symposium on heavy ion fusion, Washington, DC, 
USA, 27-29 May 1986) 

See LBL-21348 

(3. annual heat engines contractors’ meeting, Morgan- 
town, WV, USA, 6-8 May 1986) 

See DOE/METC-86/6041 

(International Committee for Future Accelerators 
workshop on superconducting magnets and cryogen- 
ics, Upton, NY, USA, 12-16 May 1986) 

See BNL-52006 

(American Association for the Advancement of Sci- 
ence annual meeting, Philadelphia, PA, USA, 25-30 
May 1986) 

See UCRL-95279 

(ASM international trends in welding research meet- 
ing, Gatlinburg, TN, USA, 18-22 May 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See EGG-M-20486 

(Northeast regional meeting on semiconductor-based 
heterostructure interfacial structure and _ stability, 
Murray Hill, NJ, USA, 1-2 May 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(10. symposium on aquatic toxicology and hazard as- 
sessment, New Orleans, LA, USA, 4-6 May 1986) 

See DP-MS-85-112 

(Workshop on advanced time-of-flight neutron 
powder diffraction, Los Alamos, NM, USA, 19-21 
May 1986) 

See LA-10824-C 

(6. CNLS annual conference on nonlinearities in con- 
densed matter, Los Alamos, NM, USA, 4-9 May 
1986) 

See LA-UR-86-3107 

(9. Warsaw symposium on elementary particie phys- 
ics, Kazimierz, Poland, 26-30 May 1986) 

See DOE/ER/01545-378 

(13. international symposium on the effects of radi- 
ation on materials, Seattle, WA, USA, 23-25 Jun 
1986) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

See HEDL-SA-3399-FP 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(Linear accelerator conference, Stanford, CA, USA, 
2-6 Jun 1986) 

See LBL-21745 

See LBL-21618 

(31. international gas turbine conference and exhibit, 
Dusseldorf, F.R. Germany, 8-12 Jun 1986) 

American Society of Mechanical Engineers, 345 East 
47th Street, New York, NY 10017 

American Society of Mechanical Engineers, 345 East 
47th Street, New York, NY 10017 

(6. annual contractors’ meeting on contaminant con- 
trol in coal-derived gas streams, Morgantown, WV, 
USA, 4-5 Jun 1986) 

See DOE/METC-86/6042 

(7. topical meeting on the technology of fusion 
energy, Reno, NV, USA, 15-19 Jun 1986) 

See LBL-21826 

(27. annual meeting of the Institute of Nuclear Mate- 
rials Management, New Orleans, LA, USA, 22-25 
Jun 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 
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(American Solar gin A Society annual meeting and 
11. national passive solar conference, Boulder, CO, 
USA, 8-14 Jun 1986) 

See LBL-21411 

(2. international topical symposium on ICF research 
by high-power beams, Nagaoka, Japan, 16-18 Jun 


1986) 
See LBL-21194 
(Health Physics Society meeting, Pittsburgh, PA, 
USA, 29 Jun-3 Jul 1986) 
See EGG-M-17886 
(2. joint US Army SDC/BNL neutralizer workshop, 
Upton, NY, USA, 17-18 Jun 1986) 
See LA-UR-86-3115 
(26. Committee on Space Research meeting, Tou- 
louse, France, 30 Jun-12 Jul 1986) 
See LA-UR-86-3370 
(SCALE workshop, Paris, France, 24-26 Jun 1986) 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A0i - GPO 
(76. annual meeting of the Federation of American 
Society for Experimental Biology, Washington, DC, 
USA, 8-12 Jun 1986) 
Fed. Proc., Fed. Am. Soc. Exp. Biol., 45: No. 6, 
1603(May 1986) 
Fed. Proc., Fed. Am. Soc. Exp. Biol., 45: No. 6, 
1765(May 1986) 
Fed. Proc., Fed. Am. Soc. Exp. Biol., 45: No. 6, 
1796(May 1986) 
Fed. Proc., Fed. Am. Soc. Exp. Biol., 45: No. 6, 
1747(May 1986) 
(Neutrino '86, Sendai, Japan, 3-8 Jun 1986) 
See BNL-38621 
See TRI-PP-86-60 
(CRDEC conference on obscuration and aerosol re- 
search, Aberdeen, MD, USA, 23-27 Jun 1986) 
See LA-UR-86-3340 
See LA-UR-86-3233 
(International conference on health and environmen- 
tal effects of ozone modification and climate change, 
i VA, USA, 16-20 Jun 1986) 
NTIS, PC A03/MF A01 (GPO Dep.) 
(Conference on partnership with industry and com- 
munity, Cincinnati, OH, USA, 23-26 Jun 1986) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(International meeting of the Technology Transfer 
iety, Indianapolis, IN, USA, 1 Jun 1986) 
NTIS, PC A02/MF A01 (GPO Dep.) 
(3. congress of the International Society for Biomedi- 
cal Research on alcoholism, Helsinki, Finland, 8-13 
Jun 1986) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(Symposium on topological and geometrical 
in field theory, Espoo, Finland, 8-14 Jun 1986) 
See SLAC-PUB-4032 
(23. international conference on high-energy physics, 
Berkeley, CA, USA, 16-23 Jul 1986) 
See SLAC-PUB-4032 
See SLAC-PUB-4080 
See BNL-38530 
See DOE/ER/40048-12-P6 
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See SAND-86-2234C 

(American Geophysical Union fall meeting, San 
Francisco, CA, USA, 8-12 Dec 1986) 
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NTIS, PC A02/MF A0i (GPO Dep.) 
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Availability 
Source 


NTIS, PC A06/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A0S/MF AO! - GPO (GPO Dep.) 
NTIS, PC A12/MF AOI - GPO; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI - GPO; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

NTIS, PC A12/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI - GPO (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 

NTIS, PC A06/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A03/MF AO1 (GPO Dep.) 
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NTIS, PC A02/MF AOI (GPO Dep.) 
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NTIS, PC A02/MF AOI (GPO Dep.) 
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Source 


NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF AO1; 1 (GPO Dep.) 


John Wiley and Sons, Inc., 605 Third Ave., New 


York, NY 10158 
NTIS, PC A10/MF A01; 1 (GPO Dep.) 


NTIS, PC A15/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 


NTIS, PC A05; 3 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 
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Availability 
Source 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 

NTIS, PC A02; 3 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
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12:1604 
12:1598 
12:1574 
12:1568 
12:1570 
MN -80 12:462 
MN -32 12:3230 
MN -41 12:1749 
MN -78 12:519 
MN -80 12:1061 
MN -34A 12:2165 
MN -32 12:3231 
MN -86 12:155 
MN -32 12:3232 
MN -38 12:1112 
MN -38 12:1113 
MN -32 12:3233 
MN -28 12:1268 
MN -77 12:417 
MN -77 12:418 
MN -37 12:1342 
MN -4 12:303 
MN -34C 12:2540 
MN -28 12:1269 
MN -28 12:1270 
MN -32 12:3234 


MN -34C 12:2541 





387R / ERA-12/1 


Report 
Number 


13-85-375 
13-85-533 
13-85-582 
13-85-636 
13-85-701 
13-85-708 
18-85-391 
D-1-85-433 
D-2-85-206 
E-1-84-125 
E-1-84-321 
E-1-84-368 
E-1-84-421 
E-2-84-644 
E-2-85-128 
E-2-85-312 
E-2-85-341 
E-2-85-363 
E-2-85-485 
E-2-85-559 
E-2-85-586 
E-2-85-738 
E-4-84-264 
E-4-85-122 
E-4-85-210 
E-4-85-384 
E-4-85-494 
E-4-85-612 
E-7-85-655 
R-1-84-733 
R-1-85-28 
R-1-85-149 
R-1-85-208 
R-1-85-388 
R-1-85-438 
R-1-85-491 
R-1-85-512 
R-1-85-711 
R-1-85-749 
R-2-84-704 
R-2-84-840 
R-2-85-251 
R-2-85-294 
R-2-85-357 
R-2-85-434 
R-2-85-471 
R-2-85-557 
R-2-85-591 
R-2-85-596 
R-2-85-603 
R-2-85-627 
R-2-85-645 
R-2-85-722 
R-2-85-725 
R-3-85-285 
R-3-85-681 
R-4-85-126 
R-4-85-159 
R-4-85-270 
R-4-85-368 
R-4-85-381 
R-4-85-452 
R-4-85-572 
R-4-85-619 
R-4-85-720 
R-6-84-207 
R-6-85-254 
R-7-85-362 
R-7-85-377 
R-9-85-358 
R-10-85-171 
R-10-85-364 
R-10-85-382 
R-10-85-383 
R-10-85-631 
R-11-85-465 
R-11-85-641 
R-13-85-310 
R-13-85-367 
R-13-85-637 
R-16-85-435 
R-16-85-549 
JINR-R- 
3-85-338 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AOi 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO 


NTIS (US Sales Only), PC A02/MF A01 


DE86704027 
DE86703882 
DE86704028 
DE86704271 
DE86704284 
DE86703893 
DE86704029 
DE86704055 
DE86703904 
DE86703915 
DE86704056 
DE86703905 
DE86704204 
DE86704217 
DE86704130 
DE86703913 
DE86703901 
DE86703881 
DE86703906 
DE86704131 
DE86703924 
DE86703883 
DE87700015 
DE86703918 
DE86703932 
DE86703925 
DE86703919 
DE86704200 
DE86704146 
DE86703936 
DE86704054 
DE86703926 
DE86704224 
DE86703916 
DE86704266 
DE86703937 
DE86704267 
DE86704024 
DE86704025 
DE86703908 
DE86703923 
DE86703909 
DE86703920 
DE86703879 
DE86703910 
DE86703927 
DE86703884 
DE86704132 
DE86703887 
DE86703911 
DE86704094 
DE86704086 
DE86703886 
DE86703880 
DE86704017 
DE86704205 
DE86704218 
DE86703928 
DE86703921 
DE86703931 
DE86703929 
DE86703922 
DE86704211 
DE86703930 
DE86704219 
DE86703938 
DE86703939 
DE86703996 
DE86704227 
DE86703993 
DE86704048 
DE86704026 
DE86704020 
DE86704021 
DE86704031 
DE86703878 
DE86703907 
DE86703890 
DE86704270 
DE86704268 
DE86703992 
DE86704247 


DE86704226 


BEES 


SRREESES 


SEREE 


SEEREE 


SEEEESSEEEESSS 
ee 


JINR-R- 


Abstract 
Number 


12:1343 
12:2666 
12:1344 
12:1395 
12:1345 
12:2742 
12:1346 
12:2249 
12:2501 
12:2250 
12:2412 
12:2271 
12:2413 
12:2502 
12:2358 
12:2272 
12:2273 
12:2667 
12:2503 
12:2359 
12:2504 
12:2360 
12:2166 
12:2505 
12:2506 
12:2507 
12:2508 
12:2274 
12:2167 
12:2542 
12:2543 
12:2401 
12:2414 
12:2251 
12:1347 
12:2437 
12:1348 
12:1349 
12:1350 
12:2275 
12:2509 
12:2402 
12:2510 
12:2668 
12:2276 
12:2511 
12:2361 
12:2362 
12:2168 
12:2277 
12:2669 
12:2670 
12:2512 
12:2671 
12:494 

12:2544 
12:2403 
12:2448 
12:2449 
12:2513 
12:2438 
12:2429 
12:2439 
12:2514 
12:2430 
12:2450 
12:2459 
12:1271 
12:2460 
12:1174 
12:3235 
12:1351 
12:1352 
12:1353 
12:1354 
12:2672 
12:2515 
12:1355 
12:1356 
12:1357 
12:2431 
12:1272 


12:2451 








JINR-R- 


Report 
Number 


3-85-731 
L/D- 
1339 
2040 
Juel-Spez- 
346 
K/TR- 
86/ 13 
84-19 
84-22 
85-2 
85-3 
KFK-PEF- 
7 
8 
KFKI- 
1986-16/ C 
1986-17/ C 
KURRI-TR- 
259 
264 
265 
LA- 


10300-M-Vol.1 


10747-PR 
10750-MS 
10783-MS 
10792-PR 
10797-MS 
10801-MS 
10806-MS 
10821-MS 


LA-UR- 
86-2179 
86-2584 
86-2892 
86-3043 
86-3050 
86-3107 
86-3111 
86-3114 
86-3115 
86-3119 
86-3120 
86-3123 
86-3221 
86-3223 
86-3226 
86-3233 
86-3243 
86-3244 
86-3274 
86-3319 
86-3323 
86-3340 
86-3370 
86-3384 
86-3387 

LAC/LASSG- 
86-7 

LBL- 
19430 
20087 
20118 
20201 
20202 
20203 
20204 
20205 
20230 
20261 
20446 
20447 
21040 
21194 
21332 
21342 
21348 
21411 
21414 
21421 
21439 













Availability 
Source 


Number 





NTIS (US Sales Only), PC A02/MF A01 


See DOE/MC/20417-1749 
See DOE/MC/20417-1746 


NTIS (US Sales Only), PC Al1/MF AOI; 1 


NTIS, PC A02; 3 


NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 


NTIS (US Sales Only), PC AO7/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 


NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


See DOE/CE/15171-T1 


NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A06/MF A0O1 (GPO Dep.) 
NTIS, PC A06/MF AO1; 1 (GPO Dep.) 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0O1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S5/MF A01; 1 (GPO Dep.) 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
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SSSSSSSSSSSSSSSsssseeEEs 
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E 1.99: 
E 1.99: 
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E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


Category 





ERA-12/1 / 388R 


Abstract 
Number 








DE86704225 


DE85007313 
DE85007312 


DE87750065 
DE87000615 


DE86704203 
DE86704250 
DE86704251 
DE86704252 


DE87750070 
DE87750071 


DE86704281 
DE86704282 


DE86704280 
DE86704285 
DE86704254 


DE87000302 
DE87000809 
DE87000813 
DE87000299 
DE87000803 
DE87000812 
DE87000795 
DE87000805 
DE87000799 
DE87000848 


DE86012442 
DE86013826 
DE86015303 
DE87000135 
DE87000134 
DE87000137 
DE87000138 
DE87000140 
DE87000141 
DE87000142 
DE87000143 
DE87000144 
DE87000152 
DE87000153 
DE87000i54 
DE87000156 
DE87000157 
DE87000158 
DE87000161 
DE87000164 
DE87000165 
DE87000166 
DE87000169 
DE87000171 
DE87000172 


DE86015821 


DE87000888 
DE87000113 
DE87000110 
DE87000894 
DE87000185 
DE87000895 


DE87000887 


MN -34C 


MN -90c 
MN -90c 


MN -59B 


MN -34D 
MN -28 
MN -28 
MN -28 


MN -90i 
MN -l1 


MN -34B 
MN -34B 


MN -2 
MN -2 
MN -80 


MN -4 


STD -10 
MN -11 
STD -80 


STD -11 
STD -66b 
STD -41 
MN -34 


MN -32 
MN -32 


MN -25 


MN -59A 
STD -11 





12:2440 


12:7 
12:6 


12:320 
12:190 


12:2252 
12:1273 
12:1274 
12:1209 


12:367 
12:1497 


12:2108 
12:2109 


12:3205 
12:3284 
12:476 


12:1039 
12:520 
12:958 
12:1875 
12:521 
12:2015 
12:2077 
12:341 
12:257 
12:2545 


12:3236 
12:3237 
12:249 
12:1210 
12:2169 
12:2565 
12:764 
12:2474 
12:2170 
12:959 
12:960 
12:848 
12:3006 
12:3007 
12:765 
12:2673 
12:205 
12:206 
12:766 
12:1089 
12:1139 
12:2229 
12:2110 
12:2743 
12:2111 


12:103 


12:207 
12:661 
12:662 
12:272 
12:321 
12:663 
12:1498 
12:664 
12:3187 
12:1499 
12:1090 
12:328 
12:665 
12:1175 
12:1127 
12:586 
12:1176 
12:666 
12:972 
12:667 
12:2062 








380R / ERA-12/1 


Report 

Number 
21459 
21466 
21487 
21499 
21608 
21618 
21642 
21702 
21711 
21741 
21745 


85/ 3028 


10(1984) 


119 
139 


171 
185 


Availability 
Source 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC_A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A22/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Orly), PC A04/MF AO}; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


See DOE/SF/10499-T 144 
See DOE/SF/10499-T 167 


See NUREG/CR-4635 
See NUREG/CR-4636 
See NUREG/CR-4646 
See NUREG/CR-4723 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


See AD-A-170086/3/XAB 
See AD-A-170467/5/XAB 


See DOE/NASA-0167-10 
See DOE/NASA/20320-71 
Niels Bohr Inst., Copenhagen, Denmark 


Associacao Brasileira de Normas Tecnicas, Rio de 
Janeiro, Brazil 

Associacao Brasileira de Normas Tecnicas, Rio de 
Janeiro, Brazil 
Associacao Brasileira de Normas Tecnicas, Rio de 
Janeiro, Brazil 

See PB-86-223104/XAB 

See PB-86-229614/XAB 


See PB-86-233269/XAB 
See PB-86-229598/XAB 


See DOE/NDC441 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
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DE86016094 * 


DE87000269 
DE87000897 
DE87000057 
DE87000910 
DE87000315 
DE87000052 
DE87000896 
DE87000050 
DE87000127 
DE87000062 
DE87000934 
DE87000892 
DE87000075 
DE87000316 
DE87000317 
DE87000318 
DE87000928 
DE87000128 
DE87000936 
DE87000924 
DE87000930 
DE87000926 
DE87000929 
DE87001717 


DE87000247 
DE87000947 
DE87000940 
DE86016068 
DE87750400 
DE87750401 


DE86753169 
DE86753231 
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Source 

NTIS, PC Al2/MF A0Ol 
NTIS, PC A04/MF A0Ol1 
NTIS, PC A13/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC Al1/MF AOl1 
NTIS, PC A04/MF A011 
NTIS, PC A04/MF AOI 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF AOi 
NTIS PC E05/MF E01 
NTIS, PC A03/MF A0O1 
NTIS, PC A05/MF A0O1 
NTIS, PC A16/MF A0Ol 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF AO1 
NTISCP T99 

NTIS, PC Al1/MF AOl1 
NTIS, PC A02/MF AOi 
NTIS, PC A03/MF A0O1 
NTIS, PC A19/MF A0O1 
NTIS, PC A08/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC All/MF AOl1 
NTIS PC E04/MF E01 
NTIS PC E03/MF E01 
NTIS PC E04/MF E01 
NTIS, PC A04/MF AO1 
NTIS PC E04/MF E04 
NTIS PC E03/MF E01 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF A0i 
NTIS, PC A03/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF A011 
NTIS, PC A02/MF AOi 
NTIS, PC A06/MF A0O1 
NTIS, PC A04/MF A01 
NTIS, PC A09/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOi 
NTIS, PC A07/MF AOl 
NTIS, PC A07/MF A011 
NTIS, PC A02/MF A011 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO0i 
NTIS, PC A09/MF AOi 
NTIS, PC A10/MF AO1 
NTIS, PC All/MF AOl 
NTIS, PC A15/MF A011 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF A011 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF A011 
NTIS, PC A02/MF AO1 
NTIS, PC All/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC Al1/MF AOl 


NTIS (US Sales Only), PC A06/MF A01 


See DOE/ET/51013-187 


NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 


See NUREG/CR-3613-Vol.3-No.2 

See NUREG/CR-4125-Vol.1-Rev.1 

See NUREG/CR-4125-Vol.2-Rev.1 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


See SAIC-86/1119 

See PB-86-222650/XAB 
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NTIS (US Sales Only), PC A02/MF AOI 
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NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A08/MF A01 


NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 


See PB-86-224326/XAB 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See OEFZS-A-0837 
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NTIS, PC A02/MF A01 (GPO Dep.) 


See DOE/SF/10499-T 144 
See DOE/SF/10499-T 167 


See NUREG/CR-3197-Vol.2 

See NUREG/CR-3328 

NTIS, PC A13/MF A0Ol; 1 

NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
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See NUREG/CR-4558 

See NUREG/CR-4455 
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Availability 
Source 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02; 3 

See NUREG/CR-4570 

NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI - GPO 

See NUREG/CP-0076 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI - GPO 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 - GPO 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOl - GPO 

NTIS, PC A02/MF AOI - GPO 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO! - GPO 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


See AD-A-169781/2/KAB 

See AD-A-170140/8/KAB 

See AD-A-169613/7/KAB 

NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


See PB-86-224011/XAB 
See PB-86-224029/XAB 


NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
See PB-86-218682/XAB 

See PB-86-218658/XAB 

See PB-86-218666/XAB 

See PB-86-218674/XAB 

See CEA-CONF-8140 


See DOE/SF/10499-T 144 
See DOE/SF/10499-T 167 


Finnish Centre for Radiation and Nuclear Safety, 


Helsinki. Dept. of Nuclear Safety 


Finnish Centre for Radiation and Nuclear Safety, 


Helsinki. Dept. of Nuclear Safety 
See AD-A-169839/8/XAB 
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GPO, $6.00 


File 
Number 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


DE87001105 
DE86010730 


DE86010742 
DE86010723 


DE87000941 
DE87001647 
DE87000330 
DE87001660 
DE87000196 
DE87001662 
DE87001663 


DE87000638 


DE86753157 


DE86000660 
DE86001397 


7186012107 


MN -62 
MN -63 


MN -59A 
MN -59A 


MN -34 


MN -62a 
MN -62a 


ND -78 
ND -78 


ND -41 


ERA-12/1 / 396R 


Abstract 
Number 


12:1129 
12:3015 
12:1050 
12:558 
12:2081 
12:564 
12:526 
12:565 
12:3243 
12:777 
12:3016 
12:587 
12:884 
12:588 
12:1051 
12:1140 
12:1065 
12:3285 
12:566 
12:3244 
12:331 
12:778 
12:1141 
12:1398 
12:3245 
12:567 
12:568 
12:3246 
12:252 
12:3247 
12:3248 
12:1052 
12:166 
12:291 
12:1053 


12:1081 
12:581 
12:1422 
12:289 
12:307 


12:326 
12:329 


12:2112 
12:2113 


12:2366 
12:1181 
12:2367 
12:1212 
12:2253 
12:1182 
12:1367 
12:1142 
12:1512 
12:1509 
12:1510 
12:1511 
12:2560 


12:313 
12:314 


12:413 
12:414 
12:860 
12:711 
12:840 
12:569 





397R / ERA-12/1 


Report 
Number 


TR- 
14 
81-50 
165 
742 
0086(6930-01) -10 

TRI-PP- 
86-60 
86-70 
86-71 
86-75 


Availability 
Source 


See AD-A-169807/5/XAB 
See AD-A-169769/7/XAB 
See AD-A-170291/9/XAB 
See AD-A-170334/7/XAB 
See AD-A-169694/7/XAB 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


See SAND-86-7117 
See SAND-86-2186C 


NTIS, PC A06/MF AOI; 1 
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Public Services Department 
P.O. Box 12927-Cap. Sta 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib. -Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, Wi 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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